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ISSUED WEEKLY 


THE EFFICIENCY OF THE TELEPHONE 
RECEIVER. 

The telephone receiver, as is well-known, is a marvel of sen- 
sibility, and is frequently employed for detecting effects not 
easily observable by other means. In fact, it has only recently 
been said that in the problems of radio-telegraphy and telephony 
the receiving end may be considered to have been satisfactorily 
solved; therefore it is the transmitting end upon which more 
active attention should be concentrated. We are now able to 
detect, due to the telephone and a proper responder, energy dis- 
turbances exceedingly minute, as compared with those set up by 
the apparatus which first produces the disturbance; therefore 
we should try to transform a greater portion of this original 
electrical oscillation into electrical waves radiating from the 
antenna. We may, however, be required to modify this plan of 
attack, because, although the sensitiveness of the telephone 
receiver is not questioned, its acoustic efficiency has been over- 
looked, and if it be possible to improve the receiver in this 
respect, it is not improbable that this would ‘result in improved 
communication and greatly increased distances. In other words, 
the instrument might be made more sensitive. 

This idea is suggested by a recent communication to Comptes 
Rendus (Paris). In this the acoustic efficiency of the telephone 
receiver is discussed by Mr. H. Abraham. The author defines 
the acoustic efficiency of a receiver as the ratio between the 
power actually given out hy it in sound waves to the electrical 
power utilized in setting the diaphragm in motion. The latter 
quantity is easily measurable. To determine the first,an expression 
is deduced by seeking a figure for the maximum power available 
for a given pitch of sound produced by the diaphragm. An appli- 
cation of this deduction in an experiment led to the conclusion 
that the electrical power spent in the receiver was about 700 cen- 
timetre-gramme-second units, while that given out by the dia- 
phragm was only one unit. This, however, represents maxi- 
Actually, it is concluded that the ratio will 
that is, the acoustic efficiency of the 
It has been the custom to hold 


mum conditions. 
be about 1,000 to one; 
receiver is one-tenth per cent. 
up the incandescent lamp as an example of inefficient appar- 
atus, but according to these figures, the efficiency of the tele- 
phone receiver is much more disgraceful. The telephone engineer 
should look into this matter, for although there are, no doubt, 
other features, much more important than the efficiency of a 
device which requires so little power to actuate it, an improve- 
ment in this respect would, no doubt, bring in others. 

It should he noted that the problem attacked by Mr. Abra- 


ham is an exceedingly difficult one, and rough methods of 
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approximation were allowable. He has taken as the power 
delivered to the receiver merely that useless portion of it which 
is utilized in heating the electrical conductor. That portion 
which goes to supply hysteresis of the iron, and particularly that 
part which is actually concerned in moving the diaphragm, are 
neglected. Presumably these are negligible, and they would, 


of course, if considered, still further reduce the efficiency of the 
device. 


THE INSTITUTE CONVENTION. 

- The recent convention of the American Institute of Electrical 
Engineers, held at Niagara Falls, N. Y., June 25 to 28, was 
certainly profitable and enjoyable to those who attended. 
Niagara Falls is a most suitable place for such conventions, as 
it is not only a great electrical engineering centre, but it prob- 
ably presents as many attractions to visitors as any other resort in 
the world. 

Many thanks are due to the committees and officers who were 
in charge of the arrangements and conducted the work of the 
session. A full programme of excellent papers was prepared 
and carried out, yet so well did President Sheldon manage the 
meetings that at no time did the discussion drag, and although 
no paper was omitted except when the author was absent, usually 
adjournment was made not long after the scheduled time. On 
one occasion, it is true, the session was extended, but this was 
due to an important discussion on the proposed code of ethics, 
and more particularly by interest evinced by those present at 
~ this meeting in the topic of technical education. 

Although it can not be stated that any epoch-making paper 
was read, a good number dealt with questions of great immediate 
importance. One of these was the question of frequeney for 
alternating-current railway systems. Another, as already men- 


tioned, was technical education. A third—and this is one which 


has been frequently before the Institute, and probably will con- 
tinue to be discussed for many years—-is that of lightning pro- 
tection. Another important work, no doubt, was the adoption of 
the revised standardization rules. These rules were prepared 
and presented at the Milwaukce convention last summer, and 
were referred back to the committee for certain modifications. 
They were then approved by the board of directors and presented 
at Niagara Falls, not for discussion, but merely for formal action. 

When the proposed code of ethics was presented, there was 
shown to be a considerable difference of opinion. This code was 
drawn up by a committee appointed in consequence of the presi- 
dential address delivered at the Milwaukee meeting by President 
S. S. Wheeler, who took for his topic “Engineering Honor.” 
He pointed out that there are certain well-recognized customs 
prevailing among the professions, and these he brought to the 
attention of members of the Institute. A committee was then 
appeimted to consider the advisability of preparing a code of 
ethies for the consideration of the Institute, and it was this 
report which was presented at the recent convention, In some 
wavs this committee seems to have taken a rather broad view 


of the subject, yet in other wavs the recommendations are too > 


definite. In such a matter it is not practicable to draw up a 
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set of rules which will meet all contingencies, just as one would 
prepare a sheet of instructions to govern the conduct of a 
switchboard attendant. What might be done, however, would 
be to define a few general principles. It hardly seems that such 
a code should include rules for determining if an engineer may 
accept a position or not, or that he should withdraw his services 
because he can not have everything his own way. It is also a 
little difficult to sce just what standardization has to do with 
ethics. There seems to be a little confusion here, for while all 
will admit that the manufacturing industry is advanced by the 
adoption of standards, engineering progress must be brought 
about largely by departing from old standards and introducing 
new ; in other words, by developing new methods and apparatus. 
Certain of these points were brought up at this meeting, but 
owing to a misunderstanding of the new constitution, which 
forbids action involving the policy of the Institute being taken 
at a convention, the action of approval which was then taken 
was, at the succeeding session, declared void. The code was 
therefore referred back to the committee for reconsideration 
and submission to the board of directors. 

One point made was that the recognition of these principles 
would show the other professional bodies that the Institute was 
not a trade organization. In the opinion of many, a formal 
recognition of a definite code would have just the opposite effect, 
particularly if such definite rules are included in it. It was 
said at the time after the vote had been taken that this was the 
first time any such action had been taken by an engineering 
society. This fact itself argues for cautious procedure in such 
a matter. The engineer is a responsible person, and while he 
may recognize general principles as tending to elevate and 
‘ignify his profession, he can not submit to having his conduct 
governed by narrow and definite rules. It is the opinion of some 
that these rules were intended to be suggestive rather than 
binding, and to be modified at will to fit local conditions, pro- 
vided, of course, the general policy be followed; but in this case 
it does not seem right either that they should be laid out so 
definitely, or that in this form they should be given the formal 
sanction of the Institute. 

It must be most encouraging to the hard-working, under- 
paid teacher to see so much interest shown by the profession at 
large in his work. Good can not fail to come from such exchanges 
of opinion, and the teacher should gladly listen to the ideas of 
his practising brother. Yet he must remember that he himself 
knows more about the difficulties of laying out a satisfactory 
curriculum and of giving the voung man a satisfactory train- 
ing, at the same time keeping up his interest, than a practising 
engineer can. In the end he must therefore depend more on his 
own experience than upon the suggestions of those who have 
never taught. At this meeting of the Institute, following the dis- 
cussion upon technical education, a motion was carried to 
appoint an Institute committee on education. It seems as though 
there is rather too much tendency to-day in the Institute to 
appoint special committees on any and every topic of particular 


interest which comes up. It may now be asked, what will be 
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the functions of this committee? Are they merely to secure 
papers and discussions on educational topics? If so, this is 
a matter that properly belong to the papers committee. On the 
other hand, is it intended to draw up a curriculum for sub- 
mission to the various technical institutions? This can hardly 
be in mind, for it is most improbable that any, or at most, 
many, institutions would be willing to accept a course of study 
Too much depends upon the ideas and 
facilities of each school. The Institute is a large and growing 
body, with wide interests ;.vet it is possible to attempt too much 
and to waste effort on problems that might, for a while at least, 
be profitably left to those who are most competent and best fitted 


prepared in this way. 


to solve thein. 

The Niagara convention, under the new order of things, closes 
' the vear of one administration and introduces that of the suc- 
ceeding one. During President Sheldon’s year the Institute has 
grown In a substantial way, and has moved into its new quarters 
in the Engineering Societies Building, thus practically begin- 
ning a new cra. During the year to come the reins will be in 
the competent hands of Mr. Henry Gordon Stott, and the mem- 
bers may look forward with confidence, for the Institute will 
surely move forward to an even better and stronger position than 


that which it occupies to-day. 


THE ECONOMY OF ELECTRIC PUMPING. 

The establishment of electric pumping plants in connection 
with municipal water and sewerage systems is becoming such a 
general practice that in many quarters the use of steam power for 
this class of work is considered only as a tentative solution of the 
problem, and even the proposition of installing a gas engine plant 
sometimes fails to make a good showing when compared with the 
guaranteed performance of the electric motor. 

Of course, to handle this class of business, a central station 
must be prepared to quote an extremely low rate per kilowatt- 
- hour, and to do the work profitably the municipal installation 
must be kept off the peak of the load; with a properly designed 
system of reservoirs or sewers it is fortunately possible in most 
cases where a very low rate applies to confine the operation of 
the electrically driven plant to the hours of Jight or moderate 
load. The situation is very different from that of the factory 
which requires power up to 5 or 6 P. M., and which can not afford 
to stop work before the peak comes on at any season of the year 
when generating capacity is heavily taxed. 

With coal costing from $3.50 to $4 a ton delivered at the 
plant, the rate per kilowatt-hour to balance the expense of opera- 
tion by steam was determined by a recent case in practice to be 
from two to 2.3 cents. The steam plant needed for the work 
cost, however, about three times as much as the clectrical instal- 
lation, and the floor space of the latter was but twenty per cent 
of that required by the boiler and engine station. To meet gas 
engine competition with gas at seventy-five cents a thousand feet, 
an electric power rate of about 1.8 cents per kilowatt-hour was 
required, but the cost of installing the gas plant would have 
heen double that of the electric, and the floor space certainly 
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three times as much. The electric plant possessed the further 
advantages of being operated with a minimum amount of labor; 
it promised a cleaner, quieter and more flexible installation, and 
it was therefore installed promptly after the merits of the dif- 


ferent motive powers had been weighed. 


—_ 


PROGRESS IN WIRELESS TELEGRAPHY. 

At the discourse delivered before the Royal Institution, of 
Great Britain, in the latter part of May, Dr. J. A. Fleming 
discussed recent contributions to electric-wave telegraphy. In 
this he described the work which has been done of late, both 
along old lines and in some newer directions, notably in the 
field of directive radiation. Here the experiments made by 
Marconi, Braun and himself were explained, and his ideas of the 
effects produced. Although this side of the work has not advanced 
far, some useful results have been secured, particularly those 
which enable a receiving station to determine, more or less 
definitely, the direction from which the signals being received 
are coming. 

One phase of this work to which attention was called is the 
necessity of making a thorough study of the causes which vary 
the transparency of space to long electric waves. This effect was 
first noticed by Marconi, and later Fessenden described his own 
observations. The transparency of the terrestrial atmosphere 
seems to vary from day to day and from hour to hour. It is better 
at night than in the daytime. There also seems to be another 
effect, differing possibly from the other, which is most noticeable 
near the transmitting antenna. This damping action fluctuates 
from hour to hour and from month to month, according to 


laws not vet determined, and too little is known to enable any 


generalization to be made concerning it. 

lt would seem that this large field offers great opportunities 
for the young investigator to exercise his ingenuity and energy 
to some purpose. The problem of wireless communication can 
not be said to have been satisfactorily solved until more is known 
about the wav in which the message is transmitted and about 


the interfering influences. When the art of telegraphy was 


invented, the problem of transmission had to be solved. The 
same situation confronted the telephone, and until the Jaws gov- 
erning the transmission of telephonic currents were fairly well 
understood, the art could not go forward. What is now needed 
for advancing wireless telegraphy, and what will do more in this 
direction than the invention of new receiving devices and new 
methods of setting up electrical waves, is a painstaking and 
thorough study of the atmospheric conditions which affect the 
radiation of these waves. The field is, of course, large and diffi- 
cult to explore, but that is all the more reason why well-directed 
efforts should be made in it. At first thought it seems as though 
the work must be done on a working scale out of doors, yet it 
may not be impossible to devise some laboratory method of 
studving these actions which will enable the effects of various 
influences to be simulated and varied at will. It has been found 
in other arts that the conditions can be studied much better 
in a laboratory on a small scale. Even though not all of the 
effects ean be introduced, some of them, at least, might be 
studied, and thus a better position gained for understanding the 
action of the others. 
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TWENTY-FIFTH ANNUAL CONVEN- 
TION OF THE STREET RAILWAY 


ASSOCIATION OF THE STATE OF 
NEW YORK. i 


MOTEL CHAMPLAIN, LAKE CHAMPLAIN. 
N. Y., TUESDAY AND WEDNESDAY, 
JUNE 25 AND 26. 


President J. N. Shannahan, of the 
Fonda, Johnstown & Gloversville Railroad 
Company, called the convention to order 
at 10.30 o’clock Tuesday morning, June 
25. After calling the roll of members, the 
secretary read the minutes of the last an- 
nual meeting. 

President Shannahan delivered his an- 
nual address and then introduced William 
L. Pattisson, secretary and counsel of the 
Plattsburgh Traction Company. On be- 
half of the Plattsburgh Traction Com- 
pany, he extended to the members and the 
ladies in attendance the courtesy of the 
line. 

The reports of the executive committee, 
the treasurer and the secretary were re- 
ceived, | 

Secretary J. H. Pardee reported that 
there were twenty-six member companies 
who are active members, a gain of three 
during the last vear. Of associate mem- 
bers there were nine, and allied members 
sixty-eight. 

The report of the committee on “Brak- 
ing” was read and accepted, following 
which the paper entitled “Some Phases 
of Electric Railway Accounting,” by J. C. 
Collins, secretary of the Rochester Rail- 
way Company, was read. The report of 
the committee on “Standard Rules” was 
called for, and Edgar S. Fassett, general 
manager of the United Traction Com- 
pany, of Albany, N. Y., in reporting, said 
there was nothing new to add to the rules 
as last presented. 

C. Loomis Allen, vice-president and 
general] manager of the Utica & Mohawk 
Valley Railroad Company, called atten- 
tion to the fact that while a majority of 
the city roads in the state were operating 
under a standard set of rules, it was prob- 
able that the interurban Lines were operat- 
ing under rules of their own. 

After some discussion, upon motion of 
B, F. Peck, general manager of the Sche- 
nectady Railway Company, the present 
committee on standard rules was dis- 
charged, and upon motion of Mr. Allen 
the question of rules was left to two com- 
mittees, of three cach, to be appointed by 
the president. and consisting of a city 
committee and an interurban committee, 
The committee on interurban rules was 
requested to report at the first quarterly 
meeting. 
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Opening the discussion on Mr. Collins’s 
paper, F. W. Wilson, general manager of 
the International Railway Company, said 
that in. Buffalo a sheet is used on which 
the estimate is made; in one corner there 
is a place for the job number, in another 
a place for the approval of the manager 
and president. About four inches of the 
bottom is left for the records of the audi- 
tor of the amount of supplies and cost of 
labor, and that is posted from time to 
time. When the job is completed the 
company has a very complete tabulation 
of the total cost, both of labor and all 
kinds of material. This is worked out in 
price per foot of single track for track 
work, or per foot of special work. This 
system has been in force for six vears and 
has given accurate and satisfactory re- 
sults. 

Replying to a question by Mr. Allen, 
Mr. Collins stated that work which has to 
be done regularly, such as cleaning cars, 
trucks, ete., was grouped under a sep- 
arate head and did not come under the job 
order system. 

The paper entitled “Some Notes on 
Electric Railway Shops and Shop Practice 
in Central New York,” by W. H. Collins, 
of the Fonda, Johnstown & Gloversville 
Railway Company, was read. 

Mr. Collins, in his paper, “Shop Prac- 
tice,” calls attention to the generally 
heterogeneous character of the shop equip- 
ment, and the inelasticity of the shops to 
meet expansion of the system. He sum- 
marizes his views as follows: 

These repair shops are very inadequate. 
On account of the lack of suitable tools 
and suthcient room, they are not in a con- 
dition to handle work with the greatest 
economy. 

In the rapid development of these elec- 
trie railway properties, proper provision 
does not appear to have been inade for 
the upkeep of the equipment. It now 
seems that we have reached a point where 
it is economically practicable to recon- 
struct our shops. While it is true that 
electric railway practice is changing, and 
will continue to change, vet it is suffi- 
ciently stable so that plans can be made 
for providing suitable buildings and tools 
to handle work with the minimum. loss of 
time. 

The arrangement which 
prevails in large manufacturing plants, 
when the process is continuous and where 
there is so little waste effort, is what we 
should endeavor to approximate in our re- 
pair shops. The buildings should be so 
arranged that the work can be moved 


harmonious 


along continuously through the different 


Vol. 51—No. 1 


shops, with the minimum amount of hand- 
ling. 

The organization at these shops seemed 
to be the redeeming feature. There is a 
sufficient number of foremen, and the dis- 
tribution of forces is the result of careful 
planning. But while each foreman is 
capable in his own line, it is seldom that 
one is found who is versatile enough to 
take the position of head of the depart- 
ment. This is the element of weakness 
general to the organizations. 

With the advent of the large interurban 
cars, a new clement was projected into 
slectric railway shop practice. These cars 
are usually equipped with steel or steel- 
tired wheels, solid gears, ete., and range 
in weight from twenty-five tons to fifty 
tons. This class of equipment can not be 
compared with the ordinary clectrie rail- 
way equipment, but would seem to ap- 
proximate more closely with steam loco- 
motive practice. The writer believes that 
the methods and shop practices which will 
most successfully cope with this new prob- 
lem in the traction field must be worked 
out along the lines which have proved so 
advantageous in the operation of steam 
railroads. 

Opening the discussion, H. A. Benedict, 
electrical and mechanical engineer of the 
United Traction Company, said that each 
man had to work out his shop practice for 
himself. Each problem must be studied 
from its individual characteristics. 

C. Gordon Reel, general manager of the 
Kingston Consolidated Railroad Com- 
pany, said he makes no attempt to keep 
elaborate and detailed records of every 
little thing that is done about a car. When 
a car is overhauled, he writes out a new 
sheet for that car, with the principal re- 
pairs on the car, and tears up the old 
sheet. He found this worked out very 
well and resulted in considerable econ- 
omies. He had learned in a small wav 
that the only — sensible 
able way to keep 
to make 


and 
shop — 


reason- 
records is 
just as shnple as 
possible, and to keep records only of things 
that are needed. In that way the records 
of wheels and gears, controller bearings, 
axle bearings, armature bearings are kept. 
He doesn’t care to know what a car did 
two or three or four or five vears ago, but 
he did want to know when the last elab- 
orate repairs were made on a car; and 
since he has adopted this system the shop 
repairs have been very much reduced be- 
cause he proceeded intelligently. 

C. Loomis Allen said that the whole 
question of shop practice upon electric 
railways is one that has not had proper 


them 
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attention. He cited an instance of a road 
in New York state that twelve vears 


ago had a shop that was suff- 
cient for the proper maintenance 
and care of its equipment. In the 
past twelve years that equipment 


has become obsolete, though it is still in 
use; but the 100 cars which had been 
operated and have been replaced by an- 
other 100 cars are still maintained by 
the same shop facilities. A company's 
cars are its wares; they are what it has 
to offer the public, what it is selling. The 
condition of the car is one of the things 
bv which the public judges the service: 
whether a car is dirty and unkempt and 
noisy or out of repair, whether its con- 
dition is not one that is presentable to the 
eye; the public passes on those questions, 
and passes on them very quickly. He be- 
lieves attention enough has not been de- 
voted to the question of proper shop 
facilities to care for the equipment. 

W. H. Evans thought it a good plan to 
standardize the trucks, particularly on 
double-truck cars, so that the body can be 
run in and changed over to another pair 
cf trucks kept ready, and in the meantime 
have the defective trucks repaired and 
ready for the next body. In that way con- 
siderable time that the car would be out 
of service would be saved. It would be 
possible to arrange facilities whereby the 
body could be jacked up, put on other 
trucks and run through the paint shop or 
the wood shop if necessary, and in the 
meantime the trucks and motors could be 
entirely overhauled and put in first-class 
shape. 

Upon a suggestion from Mr. Allen, con- 

siderable discussion was indulged in rela- 
tive to the practicability of designing a 
Standard shop, capable of expansion, 
which would be ample for present require- 
ments, but so arranged that as the growth 
Of the system required it the facilities 
could be logically and economically added 
to. The consensus of opinion appeared to 
be that under present conditions this was 
hardly feasible. 

Upon motion of E. F. Peck, however, 
à committee of three master mechanics 
was àppointed to report at the next meet- 
ing on the design of a model repair shop. 

The session then adjourned. 


WEDNESDAY SESSION. 


The Wednesday session was called to 
order at 10 4. M.. and papers were read as 
follows: 

“Recent Improvements in Motors and 
Control,” by G. H. Hill, railway engineer, 
General Electric Company, and Clarence 
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hensnaw, railway engineer, Westinghouse 
Electric and Manufacturing Company. 

“Relation Between Maintenance of Way 
and Equipment,” by W. R. W. Griffin, 
superintendent Rochester & Eastern Rapid 
Railway Company. 

“Power,” by S. B. Storer, Niagara, 
Lockport & Ontario Power Company. 

Mr. Hill reviews in his paper the 
changes which have been wrought in car- 
motor equipment generally. Each part of 
the apparatus is discussed, the principal 
features are analyzed and a very clear pic- 
ture of the relationship of the various 
parts is drawn. 

Mr. Renshaw calls attention in his 
paper to the improvement in direct-cur- 
rent motors and the introduction of the 
“inter-pole” or auxiliary field-pole motor. 
The most important development in con- 
trol apparatus is the perfection and stand- 
ardization of unit switch-control equip- 
ment for all size of motors. This control 
is described and illustrated in detail. At- 
tention is also called to the development 
of the single-phase electric railway de- 
velopment. 

In the paper entitled “Relation Between 
Maintenance of Track and Equipment of 
Interurban Lines,” Mr. Griffin calls atten- 
tion to the importance of keeping the 
track in first-class condition. A proper 
care of the road-bed and the rails will 
reduce very materially the maintenance of 
cars and car equipment. 

In his paper Mr. Storer holds that prac- 
tically every large power company is to- 
day embodying in some form in its con- 
tracts the agreement that the price at 
which power is sold shall be dependent 
on the local factor. In a number of such 
contracts the question of measurement of 
the maximum demand is left entirely open 


—thus avoiding, for the time being, any. 


vexatious disputes about peak loads. All 
this tends to simplifying the contract 
very greatly, but it will be found that the 
disputes will come sooner or later, and, 
realizing that fact, the writer has taken 
the ground that all disputes or possible 
misunderstandings should be thoroughly 
settled previous to the execution of any 
power contract. 

It is to be regretted that many delays 
in delivery of apparatus and line material 
has so far postponed the supply of power 
bv the Niagara, Lockport & Ontario 
Power Company, to its numerous custom- 
ers that no adequate idea can be given at 
present as to the general working of the 
svstem. To the few consumers, however, 
who are now being supplied it seems to be 


entirely satisfactory. 


qn 


As might have been expected, consider- 
able difficultv has been experienced in get- 
ting a meter that will successfully measure 
a one-minute peak-load. The question is 
often asked as to why so short a time as 
one minute should have been selected in 
the determination of maximum demands, 
but such questions are nearly always 
prompted by the desire of a prospective 
buver to get just as much for as little as 
he can. 

One way of answering the question is by 
asking another one, i. e., why should so 
long a time have heen selected? As a mat- 
ter of exact justice, there is no reason why 
power sold on a maximum demand basis 
should not be charged on the true maxi- 
mum demand whether it lasted one second 
or an hour, or a day. Where power is 
sold on a kilowatt-hour basis, the con- 
sumer might just as well ask for an agree- 
ment whereby the kilowatt-hour should be 
calculated on the basis of seventy-kilowatt 
minutes as to ask that a maximum de- 
mand should not be deemed to have oc- 
curred unless it had lasted for several 
minutes. 

Some power companies avoid disputes 
over duration of peak-loads in determining 
the maximum demand by incorporation in 
their contract form an optional use of one- 
second peaks, one-minute, three-minute 
or five-minute peaks, with a different rate 
per horse-power per year for each case. 
This use is, however, optional only with 
the power company. This is exactly in 
accordance with a statement made by the 
writer in the discussion following the 
presentation of papers on power matters 
last vear, in answer to a criticism offered 
at that time; that is, a longer period than 
one minute could have been selected, but 
it would have meant a higher rate for the 
power in order that a proper revenue 
might be realized by power company. 

It is also noticed that the highest maxi- 
mum in the month is used in many places, 
rather than the average of the daily maxi- 
mums, as the amount to be charged for. 
This also tends to simplify matters, but to 
the writer it does not scem to give an ac- 
curate or an equitable basis for charging. 
Of course it may be equalized to a certain 
extent bv the price, but it could not be 
made to apply alike to all classes of con- 
sumers, at a uniform schedule of prices, 
without working an injustice to some. 

The better method seems to be to set 
aside an amount of power for each con- 
sumer, that may be termed “firm” power 
or “reserved” power, which fairly repre- 
sents the ordinary daily requirements; and 
to permit demands in excess of this 
amount within specified limits, to be 
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charged for only on the days on which they 
occur. In other words, it is much more 
equitable to charge for the average of 
the daily maximum demands for a given 
month than to make the single extreme 
maximum in the month the basis of such 
charge. 

In conclusion it may be said that the 
movement for a fair and consistent way 
in which to supply electricity for all kinds 
of purposes, has reached such a propor- 
tion as to make it almost a certainty that 
within a comparatively short time it will 
be possible for any consumer, no matter 
what his needs, to obtain whatever he may 
require on such terms as to put him on an 
equality with all other consumers. And 
such an equality can never be obtained by 
the use of a straight kilowatt-hour charge, 
but only by the combined use of a kilo- 
watt-hour charge and a maximum de- 
mand, or service charge. 

There being no discussion, the conven- 
tion proceeded to the election of officers, 
as follows: 

President—Thomas W. Wilson, Inter- 
national Railway Company, Buffalo. 

First vice-president—KE. S. Fassett, 
United Traction Company, Albany. 

Second vice-president—E. F. Peck, 
Schenectady Railway Company, Schenec- 
tady. 

Treasurer—H. M. Beardsley, Elmira 
Water, Light and Railway Company, El- 
mira, | 

Secretary—J. H. Pardee, J. G. White & 
Company, New York. 

Executive committee—C. Loomis Allen, 
Utica & Mohawk Valley Railway Com- 
pany; ('. Gordon Reel, Kingston Con- 
solidated Railway Company; W. S. Dar- 
bee, Albany & Hudson Railway Company : 
J. CŒ. Calisch, Buffalo & Lake Erie Trac- 
tion Company. 

The meeting then adjourned. 

The banquet was held on Tuesday even- 
ing, W. Caryl Ely acting as toastmaster. 
oe 
The Technical Instruction of 
Practical Men. 

Some very interesting work has been 
carried out by Sydney W. Ashe, instructor 
in electrical dngineering and physics at the 
Polytechnic Institute, Brooklyn, N. Y., 
in giving technical instruction to a num- 
ber of the employés of the Edison Illu- 
minating Company of Brooklyn during 
the winter and spring just passed. So 
successful has been this work that Mr. 
Ashe has outlined his methods and pre- 
sents them herewith in the hope that, 
possibly, other central stations may adopt 
similar means of affording to their men 
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an opportunity to secure that information 
which will make them more efficient in 


their daily labor. 


The course consisted ‘of twelve lectures, 
which might be extended to twenty, one 
lecture each week. One night a week 
seems to be about the maximum number 
consistent with maintaining the interest 
of the men. A total number of lectures 
of twenty seems to be about the maxi- 
mum, although where the attendance war- 
rants the number could be increased to 
thirty. 

In order to get a satisfactory attendance 
the following method is suggested: First, 
the preparation of a syllabus comprising 
notes on the lectures; second, the prepara- 
tion of notices of each individual lecture, 
which should be posted on the bulletin 
boards at least three davs before each lec- 
ture; third, the cooperation of the various 
department heads, and finally, last but by 
no means least, the lectures should be 
properly prepared and properly given. The 
only form of lecture which will maintain 
interest are experimental lectures. Each 
lecture should start promptly at eight 
o’clock, not later nor earlier. With each 
lecture there should be given about 
eighteen experiments. Actual observa- 
tions should be made by arranging am- 
meters, voltmeters, galvanometers, etc., so 
that readings may be projectea on the 
screen. Lantern slides, blackboard illus- 
trations, simple problems, should form 
part of the lecture. The lecturer should 
be both theoretical and practical, primar- 
ily a teacher, and should not get beyond 
the reach of his audience. He should have 
a cool head, an appreciation of humor, and 
should not get confused when asked ques- 
tions. He should make his audience feel 
that he is one of them. The lectures 
should be general, starting in with mag- 
netism, proceeding to direct and alternat- 
ing currents. The first year only the 
elementary principles and operating fea- 
tures should be dwelt upon with a view 
to future treatment. Lectures on the 
practical manipulation of shunt motors, 
the transformer, electrical measurements, 
the rotary converter, electrolysis, ete., can 
be demonstrated to excellent advantage 
with the apparatus on the lecture table and 
with projections on the screen. 
© Each step should be explained and a 
diagram of the set-up, no matter how 
simple, should be drawn on the black- 
board. When measuring the resistance, 
say of the field coils of a motor, the am- 
meter and voltmeter readings should be 
projected on the screen if the direct- 
method is used. 


‘Vol. 51—No. 1 


The Street Railway Conven- 
tion. 


The twenty-sixth annual convention of 
the American Street and Interurban Rail- 
way Association and the affiliated associa- 
tions of the engineers, railway account- 
ants, claim agents and manufacturers, will 
be held at Atlantic City, N. J., October 
14 to 18. The following tentative pro- 
gramme has been anounced : 

Monday, October 14, 9.30 a. M., regis- 
tration and badges; 2 P. M., meeting of 
Engineering Association and meeting of 
Claim Agents’ Association. 

Tuesday, October 15, 9.30 a. M. and 2 
P. M., meetings of Accountants’, Engineer- 
ing and Claim, Agents’ associations. 

Wednesday, October 16, 9.30 a. M., open 
session of American Association, and joint 
meeting of affiliated associations; 3 P. M., 
meetings of Accountants’, Engineering 
and Claim Agents’ associations. 

Thursday, October 17, 9.30 a. M., meet- 
ings of American and Accountants’ asso- 
ciations. 

Friday, October 18, 9.30 a. M., meeting 
of American Assocfation. 

The opening session of the American 
Association, which is also a joint meeting 
with the affiliated associations, will be held 
in Casino Hall, a large audience room 
seating 800 people, located at the board- 
walk end of the steel pier. The Thurs- 
day and Friday sessions of the American 
Association contention will be held in the 
sun parlor, which accommodates about 
250 people, and is located near the outer 
end of the steel pier. 

The meetings of the Accountants’ Asso- 
ciation will probably be held in a large 
audience room in the Chaifonte Hotel, 
which will be the headquarters of the Ac- 
countants’ Association. All meetings of 
the Claim Agents’ Association will be held 
in an audience room in the St. Charles 
Hotel, which will be headquarters for that 
association. The meetings of the Engineer- 
ing Association will be held in the sun 
parlor on the steel pier. 

The American Street and Interurban 
Railway Manufacturers’ Association is an- 
nouncing particularly attractive arrange- 
ments for its exhibition. The steel pier 
extends about 1,600 feet into the ocean, 
and has recently been widened and rein- 
forced, so that there will be available 
about 83,000 square feet of exhibit space. 
Both alternating current and direct cur- 
rent will be available, as well as steam and 
compressed air. There will also be track 
space for track exhibits in close prox- 
imity to the steel pier. 


July 6, 1907 


operates numerous nickel and cop- 

per mines in what is known as the 
Sudbury District, the principal mines 
being at Copper Cliff, Creighton, and 
Crean Hill. The smelter at which these 
ores are treated is located at Copper Cliff. 
To develop and transmit power for their 
requirements and for other purposes the 
Huronian Company was incorporated. 

The cost of coal for operating the smelt- 
ing plant and machinery at the mines in- 
duced the Huronian Company to acquire 
the property known as High Falls, on the 
Spanish river, in the township of Hyman, 
and in the spring of 1904 work was be- 
gun upon the development of this water 
power. 

High Falls lies about four miles north 
of the “Soo Branch” of the Canadian 
Pacific Railway, at a point about twenty- 
eight and one-third miles west of Sud- 
bury. A line of railway was built from 
the Canadian Pacific Railroad to the site 
of the works, and all necessary buildings 
were erected for housing the workmen 
and storing material. This preliminary 
work was ready about September 1, when 
work on the actual development was com- 
menced. 

The Spanish river, when it reaches High 
Falls, drains an area of 2,150 square 
miles. The average rainfall in this area 
is not in excess of thirty inches, and dur- 
ing one season, when the rainfall did not 
exceed twenty-four inches, the minimum 
discharge of the river was 1,600 cubic feet 
per second. The best description of the 
character of this watershed is found in 
Dr. Robert Bell’s report in the geological 
survey of Canada for 1888-1890. It is 
owing to the nature of the covering of this 
watershed and to the numerous lakes in 
the upper reaches that the minimum flow 
is high, being 0.71 cubic foot per second 
per square mile. The minimum flow of 
the stream was reached in September, 
1904, and also in February, 1905. 

Above High Falls, for a distance of six 
miles, the river is a succession of rapids, 
a 1t was considered necessary that these 
ls drowned so as to prevent the 
niga. of frazil, and to form as much 
a oe as possible. For these rea- 
oe è river level above the fglls was 
re eighteen feet, drowning all trouble- 

© Tapids, providing a storage basin 


! Read at 
trica] joint meeting of the mechanical and e'ec- 
Apri} A eas of the Canadian Society of Civil Engineers 


i Canadian Copper Company 


By Robert A. Ross and Henry Holgate. 


about six miles long, and increasing the 
head from sixty-seven to eighty-five feet. 

The river above the falls flows between 
rocks and hills. Immediately at the head 
of the falls are rocky islands, which break 
the stream into several channels, finally 
dividing the river into the east and west 
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The Huronian Company’s Power Development. 


nel on the east side was then closed up by 
a crib coffer-dam against a head of thirty- 
two feet of water. This coffer-dam was 
built in the form of the letter “V” in plan, 


each leg abutting on the rock projecting 


outwards and up stream at an angle and 
finished square, leaving a key-shape space 
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channels, the two branches uniting a short between the two legs. Accurate measure- 


distance below and thus forming High 
Falls Island. 

The system of dams necessary to control 
the water was somewhat complicated, and 
work on concrete dams 1, 2, and 4 was 
begun first and carried on continuously to 
completion, notwithstanding the severe 
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ments were made of this space, and a crib 
of these dimensions was built up stream 
a short distance, loaded, and then Jow- 
ered with heavy tackle to within a short 
distance of its proposed location, and was 
then built up and loaded until it was 
within a few inches of the bottom. When 
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GENERAL LOCATION OF THE HURONIAN CoMPANY POWER DEVELOPMENT. 
this was completed the position of the key 
crib was adjusted; then it was lowered as 
far as possible under control of the ropes, 
and when the proper direction of its course 
was assured, the tackle was quickly slacked 
and the crib under the action of the cur- 


winter of 1904-5. At the same time the 
conerete foundations of the power-house 
were built to above high water so as to 
avoid any delay in the following spring. A 
log slide and two temporary openings were 
left in dams 1 and 2 so as to pass water 
when it became necessary to stop the water 
on the east side of the river. The chan- 


rent went into its position. The face of 
the coffer-dam was then double sheeted and 
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made as tight as the bottom formation 
would allow, so that the water was thus 
diverted to the openings in dams 1 and 2. 

As will be seen on plan No. 2, the water 
for the power plant was taken across the 
island, and to do this it was necessary to 
construct a series of dams, 5, 6, and 7, 
connecting with the bulkhead, and to close 
the west channel by dam 3, after which the 
openings in dams 1 and 2 were closed and 
in the forebay allowed to fill. All of the 
structures, including the power-house, are 
built on rock, and the forebay to elevation 
170 is cut through rock. In dams No. 3 
and No. 5 are sluices at level 159, which, 
with the aid of the log slide and penstock, 
allow (if ever it should be necessary) the 
water to be lowered to below 170 and ren- 


der the racks and bulkhead accessible for — 


repairs. These sluices are also intended 
to be used to relieve the overflow at high 
water, and are accessible by bridges from 
the shore ends of the dam. 

As the river is used for lumbering 
purposes, and as large numbers of 
logs come down every year the 
provision for their passage was made 
in No. 2 dam, a system of booms being 
- anchored above to guide the logs to the 
slide, which carries them to the west chan- 
nel. In order to insure water in the west 
channel, the crest of dam No. 3 was made 
eighteen inches higher than dam No, 5, so 
that a continual flow is assured in the 
west channel for logging purposes. 

From the photographs and general plan 
will be plainly seen the whole scheme of 
dams and works, which is of somewhat 
unusual design, but which was considered 
the best possible arrangement to secure 
the full flow of the river, to meet the 
lumbermen’s demand, and also to make 
advantageous use of the physical peculiari- 
ties of the site. 

Dams—All of the dams are founded on 
solid rock, ample key trenches being cut 
in the rock for anchorages, both in the 
foundation and end walls. The founda- 
tion rock was made absolutely clean, not 
a particle of dust or dirt was allowed to 
remain, the bottom was then dusted over 
with neat cement, and over this a layer of 
mortar 1 to 3 was laid to a minimum 
depth of four inches, when regular 
concreting was begun. The concrete mix- 
ture was all 1 cement, 3 sand, and 5 of 
broken stone, well mixed, and deposited 
in a very wet mixture. Larger stones 
were freely used, some measuring over two 
cubic yards, none being allowed nearcr the 
face of the work than nine inches, nor 
nearer each other than twelve inches. All 
being carefully washed and scrubbed be- 
fore placing, carefully bedded, and so dis- 
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posed as to form as effective a bond in the 
work as possible, the wet condition of the 
concrete mass facilitating this bedding. 

Though a large part of the concrete 
work in dams, and also in power-house 
foundations, was done in winter, with the 
temperature varying from a few degrees 
of frost to fifteen degrees below zero (and 
on several occasions much lower), no diffi- 
culty was found in securing good concrete 
work, the only precautions taken being to 
heat the mixing water by turning a 
three-fourths-inch steam pipe into the 
water barrel supplying the mixer, 
and, during the process of mixing, 
to use a jet of live steam in the 
mixer, keeping the cylinder closed 
by wooden coverings during the process of 
mixing. No attempt was made to heat 
sand or stone, nor was such at all neces- 
sary. ; 

In all the winter work care was taken 
to use only cement which would attain its 
initial set in not more than sixty-five 
minutes, and the results obtained have 
been absolutely satisfactory. 

Except in very thin walls there need 
be no hesitation in placing concrete in low 
temperature if the above precautions are 
taken. Even in thin walls (ten inches or 
over), it can be safely done, as was done 
in the case of the substation and blowing 
engine house constructed in connection 
with this plant at Copper Cliff, which was 
built during the winter of 1905-06, and 
which, except for the additional cost, does 
not differ from work done above the freez- 
ing point. 

The sections of dams used are shown on 
the accompanying diagrams, Plan No. 5. 

Bulkhead Wall—This was constructed 
generally in the same manner as the other 
dams, the steel structure for racks and the 
cones for penstocks being built in the work, 
all steel work being carefully bedded in 
and covered with wet mortar. The gen- 
eral arrangement of the bulkhead and pen- 
stock inlets are as shown on the diagram. 
The gates are of steel of split pattern, 
and are operated by a direct-current motor 
driven from the exciters, or by hand, as 
required. The exciter inlet is separate 
from the powcr-wheel inlets, so as to per- 
mit of a smaller screen spacing being used 
in the racks. This necessity at the inlet, 
and the advisability of having the exciters 
placed in the middle of the power-house 
floor, required the bending of the exciter 
penstock from the end of the bulkhead 
wall to a position in the centre of the 
power-house as the drawings indicate. The 
bulkhead was housed, so as to protect the 
operators in severe winter weather. 

Penstocks—The entrance cones, built in 
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the concrete wall, are ten feet in diameter 
at the upper end, and nine feet in diameter 
at the outside of the wall; the penstocks 
are nine feet in diameter from this point 
to the wheel cases, and are of steel plate, 
resting on concrete saddles, spaced at two 
diameters of the penstock centre. The 
penstocks are four in number and are 
anchored in the centre of their length, an 
expansion joint being provided near the 
bulkhead wall, and also one near the 
power-house in each. To prevent the 
formation of ice in the penstocks, they are 
covered with a wooden structure, made as 
nearly air-tight as possible, and this 
arrangement is quite effective and neces- 
sary in a plant operating in this locality, 
where the temperature sometimes reaches 
forty-five degrees below zero. The maxi- 
mum speed of water in the penstocks is 
at full overload 7.2 feet per second. Air 
pipes of ample capacity, protected from 
freezing, are provided in the upper end 
of the penstocks. 

Power-House—The foundations of the 
building are carried down to rock, which 
dipped to the north and east at a depth 
of about thirty feet below the floor level. 
The overlying material was soft blue clay 
and quicksand, which gave a good deal of 
trouble in excavating, though the low tem- 
perature at which most of the work was 
done tended to facilitate rather than re- 
tard progress, as every opportunity was 
given the frost to penctrate the earth be- 
yond the limits of the excavation, render- 
ing the standard walls secure and enabling 
the excavation to be carried down on about 
plumb. The sub-floor work consisted of 
concrete walls, piers, and arches, as shown. 

The floor arrangement of the power- 
house provides for two exciters in the mid- 
dle of the room, each capable of serving 
four generators, both being furnished with 
water from one penstock, and each pro- 
vided with an hydraulically-operated gate- 
valve. The power units are arranged with 
two on each side of the exciters. In the 
centre of the building is the switch tower, 
and on each side of it are the transformer 
compartments separated from the main 
room by steel doors. A railway track Jeads 
into the power-house, and an overhead 
crane commands all the machinery, the 
transformers being all mounted on trucks, 
which can be pushed forward so as to 
bring them under the crane. 

The base of the operating platform is 
faced with enameled brick, the platform 
itself being reached by a removable iron 
stairway at each side. 

The roof of the transformer rooms and 
of the switch tower is of concrete, and the 
roof of the main building is of pine, two 
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inches by four inches, laid on edge on steel 
trusses, and covered with twenty-six gauge 
galvanized iron. The building is heated 
from a boiler placed in a room on the east 
end of the building, the Sturtevant system 
of warm air being used. A room is also 
provided for stores and small repair work, 
furnished with a complete lavatory. The 
tail-race was excavated to ample size, and 
some necessary retaining walls and cribs 
were built for its protection. 
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eighty-five feet, and the speed is 375 revo- 
lutions per minute. The wheels are en- 
closed in steel cases, with case and head 
split horizontally so as to give quick ac- 
cess to the moving parts in case of repairs 
being necessary. One pair of wheels is 
used in each unit, the diameter being 
thirty-four inches, the runner being of 
bronze. The thrust bearing is of the 
marine type, located between the wheel 
case and the generator. The case-head 


Tachometers are attached to each main 
unit. 

Generators—The electrical plant was 
designed for the eventual installation of 
four generators, two of which are at 
present operating, and a third has been 
contracted for. These generators are each 
of 2,000-kilowatts capacity at eighty per 
cent power-factor, three-phase, twenty-five 
cycles, operating at 2,400 volts. The re- 
volving field is mounted on a steel shaft 


DAM AND FORERAY. 


The walls of the power-house were built 
of red brick, laid in a mortar consisting 
of Portland cement and lime; the inside 
well finished and the walls painted for six 
feet above the floor, while the remainder 
of the walls were tinted a buff color. 

Turbines,ete.—The main turbine wheels 
were designed for a maximum of 3,550 
horse-power each. Each turbine operated 
a %,000-kilowatt generator, so that the 
Wheels have a capacity sufficient for 
operating the generators at thirty-three 
per cent overload. The effective head is 
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bearing is in effect merely a stuffing box 
and really takes no weight. The gates are 
of bronze of wicket design, being as nearly 
as possible balanced, and are operated by, 
a governor of the Sturgess type. The ex- 
citer turbines are similar in design, and 
are also controlled by Sturgess governors; 
all governors are electrically controlled, be- 
ing handled from the controlling desk by 
the operator on duty, who can start up 
any or all machines from this point. The 
total full-load capacity of the station is 
8,000 kilowatts. 


wita the coupling forged out of the solid 
and directly connected to the water-wheels. 

Exciters—The exciters, two in number, 
are of 200-kilowatts capacity each, op- 
erated at 550 revolutions per minute, each 
heing of a capacity sufficient to furnish 
excitation for the four generators. These 
exciters are also directly connected to their 
own wheels. 

In connection with the testing of the 
generators, it may be interesting to note 
that loads were obtained by connecting one 
generator up as a motor reversed in direc- 
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tion of rotation and operating it from the 
other machinerunningas a generator. Both 
machines, for the purpose of the tests, 
were brought up to full excitation and 
switched together before being started up. 
The gates on the generator wheel being 
opened up gradually, both machines came 
up to speed, the motor, of course, driving 
its wheel in the opposite direction to nor- 
mal rotation. When both machines were 
at speed, the gates on the wheel connected 
to the motor were gradually opened, thus 
obtaining practically a water-brake load. 
It was possible by this means to get any 
load required, and also to reach any 
power-factor by over or under exciting the 
synchronous motor, thus determining the 
regulation of the generator at any power- 
factor. This scheme is decidedly superior 
to a water rheostat load, which, in addi- 
tion to troubles of its own, gives only a 
fixed power-factor. : 

Switchboard—The switching arrange- 
ment was laid out so that any generator, 
set of transformers, or line might be 
operated together or operated singly in 
any combination. 

The marble bench board from which the 
operation of the station is controlled in 
every particular, including the speeding of 
the water-wheels, was placed on a gallery 
to give the operator a clear view of the 
power station and the switching apparatus 
in the tower. The switches, being dis- 
tantly controlled, are placed on two floors 
of the switching and line tower, the 
35,000-volt outgoing line switches, to- 
gether with the lightning arresters, being 
placed at the top of the tower, and the 
2,200-volt apparatus in the base, so that 
on the bench board the only voltages are 
those from the exciter and the operating 
voltages from the switch controls. In 
other words, nothing higher than 125 volts 
is admitted to the main power station, ex- 
cept within the generators themselves, 
which have no exposed parts, and the cur- 
rent from which is carried by cables in 


ducts to the low-voltage chamber in the 


switch tower. 

All of the bus-bars, switches, etc., in the 
tower, are properly barriered by concrete 
slab construction. 

The bench board is low, and instead of 
using marble panels for the instruments, 
which would have obstructed the view of 
the station, ornamental pillars, carrying 
all instruments, were installed along the 
face of the controlling platform. 

All switching and other operations are 
governed by smal] control switches, with 
indicating lamps on the hoard: and on 
the wall, opposite the bench board, is set a 
large synchroscope and the visual and bell 
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signal system for each power unit. A 
synchronizer is also located on one of the 
instrument pillars. l 

In the compartment below the bench- 
board platform is located the motor-driven 
air-compressor, used to supply air for 
cleaning purposes. This air is piped to 
a number of accessible places throughout 
the main floor, transformer rooms, and 
also to the tower for cleaning lightning ar- 
resters, etc. 

The exciter and gencrator field rheo- 
stats are also located in this compartment. 

Transformers—Two groups of three 
transformers each were installed with the 


first equipment, and the third set has been ~ 


contracted for. These are placed in a 
transformer room extending along the en- 
tire length of the power-house and sub- 
divided into four compartments, thus iso- 
lating each group of three transformers 
from the rest. 

The specifications for these transformers 
required that the cases were to be con- 
structed entirely of boiler iron, designed 
to withstand an explosive pressure of 150 
pounds per square inch, and so arranged 
as to be full of oil at all times, being kept 
in this condition by means of a system 
of piping extending to an expansion tank 
on the wall, which was carefully covered. 
With the precautions taken, no space in 
the cases is allowed for gas to accumulate 
and, therefore, no explosions will be pos- 


‘sible under proper supervision. If, how- 


ever, through carelessness, the oil were to 
be allowed to sink below the level of the 
tops of the transformers and an explosion 
should take place, no harm would be done 
outside the case, as the pressure generated 
by an oil-gas explosion is never over 100 
pounds per square inch. 

Yn case of a short-circuit in the coils, 
the heat generated expands the oil and 
throws it into the tank, which also pro- 
vides for the inevitable expansion and con- 
traction of the oil in the transformer cas. 
as the apparatus heats up or cools off. 

This is the first time the engineers have 
used this scheme in their practice, and ow- 
ing to its success in this plant will con- 
tinue to use it for all future work. 

For handling the oil, a piping svstem 
is provided, with an underground tank at 
one end of the building, divided into two 
parts; one for spare clean oil, and the other 
for dirty oil, the latter running from the 
transformer to the tank by gravity, while 
the clean oil is forced into the cases as 
required, by compressed air, which is ob- 
tained from the air-tank and compressor 
used for blowing dust out of the genera- 
tors and switches. 


Some strenuous criticisms were offered 
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to this method by the transformer builders 
who took the ground that moisture from 
the air, under compression, would be sure 
to be forced into the oil, thus rendering 
it unfit for use. To demonstrate the fal- 
lacy of this, a quantity of oil was forced 
by air backwards and forwards a num- 
ber of times into and out of two inter-con- 
nected vessels, and after this test abso- 
lutely no moisture could be detected. It 
may be stated, however, that no air is 
taken directly from the air-pump, but 
from the air-pump tank in which all the 
moisture due to compression is deposited. 
As the air-compressor for blowing out pur- 
poses is essential in any modern plant, 
this scheme affords a means of handling 
the oil safely and economically. 

ire Protection—For fire protection of 
the wooden penstock covering, bulkhead 
structure, and other buildings, a 500-gal- 
lon, two-stage turbine pump, directly con- 
nected to a fifty-horse-power direct-cur- 
rent motor and supplied with current from 
the exciter circuit, has been located be- 
tween units Nos. 1 and 2, with water con- 
nection to both penstocks, so as to insure 
at all times a supply of water to the pump. 
From the pump a dry pipe-line has been 
run with outlets at various points along 
the penstock, and a line has also been 
carricd over to protect the houses of the 
employés. 

Transmission Line—The transmission 
line from High Falls to Copper Cliff, 
operating at 35,000 volts, is about twenty- 
nine miles long, and runs for the most 
part upon a right of way acquired imme- 
diately outside that of the“Soo Branch” of 
the Canadian Pacific Railway, thus afford- 


ing ready access from the railway at all 


points. The line consists of two three- 


phase circuits of No. 1 wire, one line be- 
ing transposed three times, and the other 
running straight through. 

The telephone line was placed on the 
Canadian Pacific Railway Company’s tele- 
graph poles on the opposite side of the 
track, at a distance of about eighty feet, 
to avoid the possibility of induction. 

The pole-line construction utilizea spe- 
cially designed malleable iron pins, with a 
double-pole construction throughout. Ow- 
ing to the wide spacing of wires, it would 
he impossible to carry the two circuits on 
one pole, so that in the interest of struc- 
tural stability it was advisable, instead of 
installing a second pole-line, to combine 
the two with a common cross-arm; these 
cross-arms heing made of long leaf South- 
ern pine. This gives a very solid struc- 
ture, and eliminates a lot of guying and 
strutting, which is always objectionable. 

The insulators were tested at the works 
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of the makers by a representative of the 
engineers for a period of fifteen minutes 
at a voltage of 70,000, and the result of 
this very rigid test, especially as regards 
time, was that the lines were energized 
without a single breakdown. Since that 
time they have given absolutely no trouble, 
except where insulators have been shat- 
tered by bullets or other missiles. 

The high-tension exits of the lines from 
the power station and entrances to the 
substations have been made through 
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eighteen-inch tiles with plate-glass screens, 
and have given no trouble, except at the 
substation at Copper Cliff, where sulphur 
fumes and metallic dust from the smelter 
have deposited from time to time, form- 
ing a scum, over which leakage has taken 
place. This has been remedied. 

Aerial switches for isolating the 
branches to Crean Hill and Creighton 
mines, as shown on photographs, have been 
located at Victoria mine and the Quartz 
quarry. These switches were not designed 
to open the circuit with any load on at 
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the substations, but simply to open the 
branch lines in case any repairs were nec- 
essary while the main line was alive. "These 
aerial switches are both connected to the 
same line, the other main line running 
straight through to Copper Cliff substa- 
tion. 

Substation, Copper Cliff—The main 
substation is at Copper Cliff, and con- 
tains, in addition to electrical apparatus, 
some very interesting machinery for the 
operation of the smelter, etc., as follows: 


ELECTRICAL EQUIPMENT. _ 

Six 667-kilowatt transformers, 35,000 
to 2,400 volts. 

Three 175-kilowatt transformers, 2,400 
to 575 volts. 

One 40-kilowatt motor-gencrator set, 
575 alternating current to 250 direct cur- 
rent for operating furnace charging loco- 
motives. 

One 75-kilowatt frequency changer set, 
25 to 60 cycles, for operating the alternat- 
ing-current series are circuits used for 
lighting the streets. 
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Thirteen feeder and control panels for 
transformers, motors, lighting, etc. 

One storage battery for operating dis- 
tant-control switches. 

Seventy-five-light capacity in constant- 
current alternating-current arc regulators. 

Three 600-horse-power induction motors, 
each connected to a blowing engine having 
a capacity of 35,000 cubic feet of air at 
forty-ounce pressure. These blowing en- 
gines are driven by the motor with 
eighteen 11-inch manila ropes on the 
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English system. The motors are fitted 
with a special speed-changing controller, 
arranged for controlling speed by changing 
the number of poles in stator, with elec- 
tric locking device to prevent the opera- 
tion of controller when motor is in opera- 
tion. These motors are mounted on base- 
rails, and are fitted with the regular start- 
ing compensators and circuit-breakers. 
One 300-horse-power induction motor di- 
rectly connected to a compound air-com- 
pressor operating at 100 pounds pressure 
and 120 revolutions per minute. The speed 
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of this motor is constant, the compressor 
being fitted with an unloading device, 
which is automatically brought into use 
when the pressure rises or falls below 100 
pounds. This motor is fitted with start- 
ing compensator and circuit-breaker. 
One 500-horse-power induction motor, 
constant speed, operating at 375 revolu- 
tions per minute, connected to a blowing 
engine having a capacity of 10,400 cubic 
feet of air at twelve pounds pressure, and 
driven by sixteen 114-inch manila ropes 
on the English system. This motor is 
mounted on sliding base rails, and is 
equipped with the regular starting com- 
pensator and circuit-breakers. Space is 
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located in the basement. The transformer 
cooling water drains into this sump, as 
well as any seepage. 

Two eight-inch, single-stage, turbine 
pumps directly connected to eighty-horse- 
power induction motors, housed in a sep- 
arate pump-house, which are used to cir- 
culate the water supply to the furnace 
jackets. 

One five-inch, two-stage turbine pump 
directly connected to a fifty-horse-power 
induction motor is located near the smelter 
furnace gallery, which pump is held in re- 
serve in case of the molten metal burning 
its way through between the furnace 
jackets. This pump is used to supply 
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This substation is constructed entirely 
of concrete, with a steel frame and book 
tile roof, and covers approximately one- 
half acre of ground. 

The apparatus contained in this station, 
including two ten-ton cranes, together 
with all the air-piping to the smelter, was 
contracted for and installed by the en- 
gineers of the Huronian Company’s plant, 
the whole forming a rather interesting ap- 
plication of electricity for mining and 
smelter purposes. 

Cranes—In addition, two forty-ton al- 
ternating-current cranes, with five motors 
each, have been installed in the smelter 
for the handling of-ladles carrying melted 
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provided for a second blowing engine of 
the same capacity as above engine. 

One four-stage, six-inch turbine pump 
directly-connected to a 225-horse-power 
induction motor; this outfit being used 
for fire protection, is connected to a dry 
fire line, which is piped around yards and 
building’. The supply of water to this 
pump is taken from a sixteen-inch water 
main under twenty pounds pressure, being 
cbtained from a series of small lakes by 
gravity. 

One two-inch vertical pump and direct- 
connected motor, with automatic starting 
switch, operated by a float, is used to 
pump the water from the sump, which is 


water to chill same and stop the flow of 
inetal. 

One ten-horse-power induction motor 
belted to a Sturtevant blower and located 
in substation, is used in connection with 
the hot-blast heating system of the sub- 
station. 

It will be noted that the motors here 
installed are very large, and being con- 
nected to air-compressors of great size, 


_ take a very large amount of current on 


starting up. Owing to these conditions, 
the lighting is by no means as perfect as 
if the motor units were smaller, but no 
serious trouble has been encountered from 
this cause. 


matte, and in spite of predictions to the 
contrary, these handle perfectly, pouring 
the metal into the converters as readily as 
Ly a hand ladle. These alternating-cur- 
rent motors operate under the most ad- 
verse conditions, in an atmosphere of tre- 
mendous heat and covered with sulphur 
fumes and metallic dust from the furnaces 
and converters. 

The converters also are tipped by alter- 
nating-current motors from a controlling 
stand some distance away. 

Crean Hill Substation—This substation 
is connected to the first branch taken off 
one of the two main transmission lines, 
which is approximately three and one-half 
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miles long and of single-pole construction, 
with special aerial switches located at 
point of departure from the main line. 
The substation building is constructed 
of concrete and brick and provided with a 
ten-ton hand-power. traveling crane. 
For thc housing of lightning arresters, 
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bles to and from same being run in fibre 
conduit and laid in the concrete floor. 
Air Supply—For supply ef air to the 
mines, a compound, direct-driven air-com- 
pressor has been supplied, operating at 
120 revolutions per minute and supplying 
1,635 cubic feet of free air per minute, 


Cross-SECTIONS THROUGH GENERATING STATION, HURONIAN COMPANY POWER DEVELOPMENT. 


high-tension line switch, choke-coils, dis- 
connecting switches, etc., a tower has been 
provided in one corner of the building. 
For the reception of the 3-175-kilowatt, 
35,000 to 550-volt, oil-filled, water-cooled 
transformers, a special fireproof compart- 
ment has been provided with iron doors, 


with an intercooler of extra large capacity. 
As the speed is constant, regulation is ob- 
tained by automatic Corliss valve-step 
regulation. 

For driving the compressor, a self- 
contained, three-phase, 550-volt induc- 
tion motor has been installed, with the 
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80 as to completely isolate the transformers 
from the main building, this being prac- 
tically the same scheme as followed at the 
main power-house at High Falls. 

For the control and distribution of 
power to the various receivers throughout 
the mines, the necessary totaling and 
feeder-panels have been provided, the ca- 


motor mounted on the main shaft of the 
compressor, operating at 120 revolutions 
per minute and provided with all the nec- 
essary starting compensator, circuit- 
breakers and panel. 

Mine Hoist—In connection with the 
operation of the mine skips, a special 
three-drum mine hoist has been installed, 
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the drums of which are arranged for the 
operation of two drums in counterbalance, 
also independently, or-all three together if 
necessary. The rope speed is 500 feet per 
minute, and the capacity of each skip 
6,000 pounds. 

For the operation of this hoist, a 150- 
horse-power, three-phase, variable-speed 
induction motor has been provided, com- 
plete with reversing controller, resistances, 
circuit-breaker, panel, ete. 

Fire Protection—For the protection of 
the buildings and plant, a 1,000-gallon, 
six-inch, four-stage fire-pump directly- 
connected to a 150-horse-pewer, three- 
phase, 550-volt induction motor has been 
installed; also a dry fire line has been 
piped to various points ihroughout the 
plant. 

Cooling Water for’ Compressor and 
Transformers—The water for cooling the 
compressor and transformers is kept in 
circulation by the aid of a 250-gallon, 
three-inch, single-stage centrifugal pump 
directly-connected to a five-horse-power, 
three-phase, 550-volt induction motor, 
operating at 1,500 revolutions per minute. 

Water Supply—For storage of water 
for the fire-pump supply, a steel tank hold- 
ing 60,000 gallons has been erected close 
to the substation, the water for this tank 
being obtained from a lake 3,000 feet 
away, at which point a 250-gallon, four- 
inch, two-stage turbine pump, with a 
twenty-horse-power, three-phase, 550-volt 
induction motor directly connected to same, 
and operating at 1,500 revolutions per 
minute, is located. For the reception of 
this outfit a concrete and brick building 
has been erected. 

Rock House Equipment—After the 
skips have delivered their loads, hoisted 
from the mine to the grizzly, the ore falls 
by gravity on the spalling floor, and from 
there is fed into crushers, which are thirty 
inches by eighteen inches. After passing 
through the crushers, the crushed ore 
passes through special revelving screens, 
the perforated plates of which are con- 
structed of manganese steel. After pass- 
ing through the screens the ore falls on the 
picking belts, each of which is thirty-six 
inches wide and approximately fifty feet 
between pulley centres. All necessary 
hoppers, chutes, troughing iclers, etc., are 
supplied for delivery of the ore into the 
various ore pockets provided for its recep- 
tion. The cars into which the ore is 
finally loaded pass below these pockets, 
into which the ore is fed by gravity. 

The power to operate each crusher, with 
its complement of screens and picking 
belts, is abtained from a fifty-horse-power, 
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three-phase, 550-volt induction motor of 
the wound-rotor type, operating at 500 
revolutions per minute, by means of belt- 
ing and shafting. 

Mine Pumps—For clearing the mines 
of water there have been provided special 
single-acting, vertical, triplex, brass-fitted 
pumps, each having a capacity of 100 gal- 
lons per minute against a head of 250 feet, 
each pump being connected by gearing to 
a fifteen-horse-power, three-phase, 550- 
volt induction motor, operating at 750 
revolutions per minute. 

- Creighton Mine Substaiion—The sub- 
station at Creighton mine is almost ex- 
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The apparatus for supplying air to the 
mines is the exact counterpart of the 
Crean Hill compressor outfit. There are 
two mine hoists at Creighton for handling 
the ore, instead of one as at the former 
mine. 

The devices for fire protection, trans- 
former, and compressor cooling water, and 
the tank and apparatus for water storage 
for the fire-pump supply are also the same 
as the corresponding apparatus at Crean 
Hill, and the rock-house equipment and 
the mine pumps will, when completely in- 
stalled, also carry out the general idea 
of duplication. 
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volts, are located in a special fireproof 
compartment. 

The air-compressor apparatus is the 
same as those at Crean Hill and Creighton, 
except that the driving motor is wound 
for 2,300 volts. 

There is installed for operating the mine 
skins a special double-drum hoist, ar- 
ranged for the drums to operate in coun- 
terbalance or independently, and, as in 
the other cases, the rope-speed is 500 feet 
per minute, and the capacity of each skip 
is 6,000 pounds, a similar motor to the 
other hoist motors being provided for its 
operation. 
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actly similar to that at Crean Hill, and is 
connected to the second brinch line from 
one of the two main transmission lines, 
this branch line being about three and one- 
half miles in length. It is of single-polecon- 
struction, and has special cerial switches 
located at the point of departure from 
the main line. 

The building itself, the switching and 
lightning-arrester tower, the transformer 
compartment, and the switchboard ar- 
rangements are almost exactly like the 
corresponding items at Crean Hill, except 
that the three transformers have a capacity 
of 275 kilowatts each, instead of 175 kilo- 
watts. 


No. 2 Mine Substation—No. 2 mine, 
situated in Copper Cliff, has its substation 
situated approximately one mile distant 
from the main substation. The building, 
as in the other cascs, is constructed of 
concrete and brick, and has a similar ten- 
ton crane to handle its apparatus. The 
supply of current for all purposes is ob- 
tained directly from the main substation 
at 2,300 volts, three-phase, sixty cycles. 
Part of the machinery in this building is 
operated at the above pressure, and part 
at 550 volts, the control of which is 
through totaling and feeder panels. Three 
125-kilowatt transformers, oil-filled, nat- 
ural-cooled, reducing from 2,300 to 550 


The fire protection apparatus duplicates 
that installed at the other two mine sub- 


“stations, the supply of water for the pump 


being obtained by tapping a sixteen-inch 
main, which supplies water to the smelter, 
while the water for cooling the compressor 
is circulated by a similar centrifugal pump 
to those at Crean Hill and Creighton. This 
applies also to the mine pumps. 

For the operation of the machinery in 
the rock-house building, a fifty-horse- 
power, three-phase, 550-volt induction mo- 
tor of the wound rotor type has been in- 
stalled, all connections to crusher, etc., 
being by belting. — 

The Cobalt Smelter Substation—This 
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. substation is located in Copper Cliff, 


and is approximately two miles dis- 
tant from the main substation. The 
building is constructed of concrete 


and brick, and contains three seventy- 


five kilowatt, oil-filled, - natural-cooled 
transformers, receiving current at 
2,300 volts, three-phase, twenty-five cycles 
direct from the main substation and re- 
duced to 550 volts and distributed through 
control and feeder panels. 

In this building is also located a 1,000- 
gallon, six-inch, four-stage turbine fire- 
pump directly connected to a 150-horse- 
power, three-phase, 550-volt induction mo- 
tor, with control panel, also a dry fire line 
has been piped to various points through- 
out the plant. l 

The supply of water to this pump is ob- 
tained under twenty pounds pressure from 
the domestic service pipes fed from the 
storage reservoir. , 

Throughout the smelter the following 
three-phase, 550-volt induction motors are 
installed: three fifty-horse-power, run- 
ning at 500 revolutions per minute; one 
thirty-five-horse-power, running at 750 
revolutions per minute. ee 

The plant was put into operation in 
February, 1906. 


The History of Mathematics. 

In this able paper, entitled “A Plea for 
the Study of the History of Medicine and 
Natural Sciences,” Berthold Laufer refers 
briefly to the history of mathematics. The 
relation of the concepts of mathematics 
to the human mind and to the develop- 
ment of culture is still a matter of contro- 


versy. The historical position of mathe- 
matics is as yet very far from being de- 
fined, and no criterions are agreed upon 
which will at the outset admit of stamp- 
ing a mathematical thought and theorem 
as borrowed or independent. The most 
striking feature in the history of this 
science is the fact that the same results, 
even in the highest branches of it, have 
frequently been found by different peo- 
ples, and at various epochs, with little or 
no possibility of pointing out historical 
connection between such coincidences. The 
quadrature of the circle, for example, was 
made the object of correct speculation in 


- China even in pre-Christian times; and 


the rule of Horner “for solving equations 
of all orders,” established in 1819, was 
known to the Chinese 520 years earlier, 
when, in an arithmetical treatise published 
in 1299, roots were extracted as high as 
the thirteenth power. To us mathematics 
is essentially an outcome of human cul- 


ture, and the question arising from an — 


anthropological viewpoint is, are the 
phenomena of mathematical thoughts 
to be considered as on an equal 
footing with those of language, religion or 
medicine, and accordingly capable of 
methodical anthropological treatment, or 
are they the particular productions of in- 
dividual thinkers, and accordingly con- 
ducive only to an exclusively historical 
analysis ?—A bstracted from Science (Lan- 
caster), June 7. 
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THE USE OF WOODEN POLES FOR 
OVERHEAD POWER TRANS- 
MISSION.: 


' BY C. WADE. 


(Concluded. ) 
SINGLE POLES. 

The results of isolated tests of poles 
are of little value unless data can be de- 
rived from them which can be utilized in 
calculating the probable behavior of poles 
in general. In the treatment followed the 
timber was assumed to be perfectly elastic 
for working stresses, and further, that the 
ordinary formulas for elastic beams hold 
for timber. It is well known that, al- 
though such assumptions are not alto- 
gether justifiable, they give correct rela- 
tive results. The beam formula only pro- 
fesses to be true for elastic materials, 
therefore it should not be used for calcu- 
lating the breaking strength of beams un- 
less a suitable “Modulus of Rupture” be 
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Fra. 11.—DIsTANCE FROM BuTT END OF POLE 
IN FEET. 
taken in the place of the ultimate strength 
of the material. The tests on single poles 
described in the preceding section of this 
paper supply this datum; but since the 
number of single poles tested was too 
small to generalize from, the modulus of 
rupture obtained in former post-office 
tests was adopted in calculating the tables 
of the breaking strength of single poles. 
A comparison between the results obtained 
by the British Post-Office and in the tests 
by Mr. Wade and the author is, however, 


of interest. In addition to the tests made 


in the timber yard further bending tests 
were made in the Buckton testing machine 
at the Leeds University, England. 

In the experiments on the breaking 
strength of single poles it was found that 
they did not break where expected, viz., 
at the section close to the ground where 
the stress was greatest, but at a section 
six or seven feet above the ground. The 
actual bending stress at various heights 
above the ground is shown in the accom- 


1 Appendix by Professor Goodman Condensed. From 
a paper read before the Institution Electrical Engineers 
of Great Britain. 
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panying diagram (Fig. 11), from which it 
will be seen that the pole actually broke 
at a section where the stress was less than 
at the ground level. It was thought that 
this peculiarity might be due to the 
strength of the timber being greater at 
the butt than at sections higher up the 
pole, but the following bending experi- 
ments made on different pieces of the 
same pole in the testing machine shows 
that this was not the case: 


TABLE I. 


, Modulus of 
Diameter Rupture in 


m inches. Tons per Position of the Fracture. 


Square Inch. . N 
7.5 3.15 About 8 ft. from butt. 
7.2 2.94 < 14 “ s s 
6.7 3.10 “ 20 “ É "i 
6.2 3.09 “ 26 “ i H 
5.4 2.92 a ges es “ 


WIND PRESSURE. 


The chief lateral stresses to which tele- 
graph and overhead transmission poles are 
subjected are due to wind pressure acting 
on the wires and on the poles themselves. 
The wind pressure assumed by the Board 
of Trade for high-voltage overhead trans- 
mission work is thirty pounds per square 
foot, which in the opinion of many is far 
too high for inland work, but it may not 


be excessive for very exposed positions on 


the coast. The above-mentioned pressure 
is for the wind acting normally to a flat 
surface; in the case of a cylindrical sur- 
face, such as a wire or pole, the resistance 
to the wind is only 0.5 to 0.66 of that on 
a flat surface; for the wires assume the 
higher value, viz., 0.66, and the lower 
value for the poles, mainly because it is 
well known that the pressure of the wind 
diminishes as the ground is approached. 
“A” POLES. 

The theoretical treatment of single 

poles is a tolerably simple matter, and can | 


be relied upon within narrow limits, but 


the same can not be said with regard to 
“A” poles, as there are so many uncertain 
factors. If one could be quite certain of 
the joint at the apex of the poles and knew 
exactly the conditions as regards the end 
holding, he could probably obtain from 
first principles quite reliable expressions 
for the strength and behavior of such 
poles ; but since both of these are very un- 
certain quantities, it is necessary to resort 
to experiments. The tests made give data 
which are believed to be quite reliable, 
and it only remains to reduce the results 
to such a form that the probable behavior 
of all similar structures can be calculated. 
This was done with the results given later 
in this paper. 

It will be seen that when an “A” struc- 
ture is loaded, one leg is subjected to ten- 
sion and the other to compression; the 
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If the pole were pivoted at both ends, 
or were otherwise arranged so that it 
would be free to bend in any direction, 
the buckling load could be readily calcu- 
lated; similarly if it were held rigidly at 
one or both ends; but, as a matter of fact, 


of the joint this is about the equivalent 
length of the compression member of an 
“A” pole. 

The results of the tests upon both types 
of pole are given in Table II, where the 
symbols designate the following qualities: 


< ,etruciure may tiferefore fai by tearing 
apart the tension pole, by buckling the 
compression pole, or by shearing the apex 
joint. With the exception of one faulty 
pole, none of the “A” poles tested failed 
in tension, therefore one need not further 


TABLE II. 


TABLE OF RESULTS. 


| 
Elastic Deflec- 
8 Overall : 
K lat Fost Length Ground Level a oder x Toad REMATES 
© of Polejof Pole] gL. T. in Inches. of 1,000 Lbs. d. (The figures referred to were given in the first section 
=| Inches. Inches. |Inches. Inches of the paper Some were not shown in the abstract 
nches.|Inches ae ees published herein. Figs. 11, 12 and 13 herewith.) 
O. R,. Rg. s. e D. 
a — 476 | 64 386 | 26 5.6 | 5.4 9 raed 20.00 | 18.20] 8.80] Unseasoned Swedish fir, not creosoted. 
bi — 485 | 64 392 | 26 5.5 | 5.2 Not broken 23.00 | 20 80} 8.20 Ditto. ditto. L Single 
a78 | 64 | 887| 27 | 5.2/}5.5 [51860 | 1 90} ; > Poles. 
c| — 219 Appro. 'ximate (|80-00|27.20|10 00| Unseasoned Russian fir, creosoted. | 
d| — 444 | 70 851 | 23 5.1] 4.7 2,480 1 Ah 17 00| 15.50} 7.20| Seasoned Swedish fir, not creosoted. J 
§5.4 | 5.5 Not biroken : Russian fir. See Fig. 10. No 
e | 95 | 384| 64 | 21| 29 | 5:5} 3.5. | Max T: || 3.00 | 2.61 | 2.61 | hocks . | — 
5. R: ot biroken R to, after fitting three oak 
€; | 25 | 384 64 291 29 oe ; ; Max. cae 3. 430, 2 2.58 | 2.58 A chocks i In apex. j na 
mp P : ; ot biroken A j wedish fir. See Fig. 10. No 
FEI Mia a ba (4.4) 4.7 | Max, load 3 220 f 8-20 | 7.10 | 8.00 A Y hocks, a e 
fil a2 | 385] 64 | 25| 26 034l is | Ma t ken | 10.00 | 8.70 | 3.70 ' Ditto, after splaying out at | a 
43.9 | 4.0) ~ a l | See Fig. 11. Two chocks. Tension pole broke | z 
g| 24 436 | 46 362 | 28 14.0 | 4.25 2,780 3,346 | 2.40 | 2.15 | 0.32 through top bolt hole at 2,050 Ibs. square | = 
alae x pa of net section. d 
4. . a ec Fig. 11. One chock. Failed by shearin = 
h 36 432 | 46 366 | 20 } oe 3.9 3,920 4,766 | 2.30 a 0.30 the top of the pole beyond the oak chock. j : 
; 48 433 | 43 370 | 20 et a 4,160 5,496 | 095 | 0.88 | 0.11. į See Fig. 11. Two chocks. Failed by buckling | = 
l a ra 1 the compression pole. g 
j 7 48 | 435| 43 | 373| 19 |} 3.9] 39t] 380 | 5224 | 0.95] 0.88 0.11 | Ditto. = 
4.0 | 4.2 | See Figs. 11 and 17. h F = 
k | 60 434 | 46 369 | 19 |} 37139 5,400 7,192 | 1.10 | 1.02 | 0.14 |Ì gar gs. 11 anc One chock. Failed by crush- | = 
l 13.8 | 3:8 i | l Sa l and rotation of the oak chock. . = 
I 72 433 | 47 367 | 19 3 5,450 7.453 | 0.60 | 0.56 | 0.07 | 5 a ig. 11. Two chocks. Failed by buckling 
(3.9 | 3.9 n the compre dio pole. z 
4.0139 - asting bolted to the top end of the r 
mj 48 | 433] 46 | 362| 24 ER 38) 3,800 4,870 | 0.55 | 0.50 | 0.069 poles. Failed by the buckling of a Sa 4 < 
| } the compression pole, Bone = 
n| 49 | —| 46 | —/] 15 | — | — | 1,680 Se TOTO! ws ea ates Failed by slipping Fig. 4. | 2 
(3.8 13.5)! Poles fitted with bands and lon g 
o | 48 | 488° 46 | 363! 24 } 38 400 3,600 | 5,186 ! 0.80 | 0.78 | a) oak block. Failed by buckling ( Fig. 15a. | £ 
($3.8) 4.0. >” i i l ing arms. Failed by suckling. l 1g. 15B. = 
p| as | 434, 46 | seel 26 DESIL gogo | 3,440 | 1.20] 1.08! 0.19 |) She tap wea Decking’ theming F 
4.0 | 4.1 ' ' . . : the cap and buckling the com-} Fig. 16. S 
p 4|4.1 | | ee te ae k. Í ; 
l 414. me again after fitting oak choc <4 
Pı| 48 | 484] 46 | 362| 26 ver 4.1 3,300 8,50£ | 0.85 | 0.76 | 0.13 Broke tension pole at the chokes Fig. 16. : 
ee at 1,540 lbs. sq in. of section. \ Ge ca 
ah O14, 5,760 > H ti d rfi £. 
q 48 385 | 46 215 | 24 14.0 | 3.9( 5,500 i 0.80 | 0.72 | 0 16 } eavy casting on end, no scarfing afte 
. 9 | of poles. Failed by buckling. T 
refitting. 
e| 25 | sa| 46 | sa| 24 |55| aet] 5,700 | 2,815 | 0.50 | 0.45 Same ase, Failed by twisting oak chocks. 
15.4 5.5 í Same again after fitting new oak chocks. Failed 
e| 25 | as4| 46 | 314] 24 |15'5] 5 6¢| 8980 | 3640 | — | — | — |) inthe housing. j 
(5.5 | 5.4 Not bjrok ! ; 
e| 25 | 384| 64 | 291 29 55] 55 | Max load 3900 | 4.20 | 3.60 | 3.70 | Same as ¢,. “A” poles tested on the flat, or in 
the line of the wires. 
fal 25 | 385| 64 | 295 26 DESILA | yee i oro 1111.70 [10.20 | 4.90 | Same as f. : 


consider the strength (ons this aint of 
view. Several, however, failed by shear- 
ing at the top joint (see results quoted 
later). This source of weakness was, how- 
ever, overcome by adopting an improved 
joint, which was the outcome of these tests, 
and details of which are given in the pre- 
ceding section of this paper. Most of the 
poles failed when under test through the 
buckling of the compression pole. 


if is neither a Sais case of rigid hold- 
ing nor pivoting, hence it is necessary to 
find by experiment what is approximately 
the system of end holding. If the pole 
were pivoted its equivalent length would 
be equal to its actual length, and if it 
were rigidly held at both ends its equiva- 
lent length would be one-half its actual 
length. The tests appear to show that 
owing to the central stay and the scarfing 


W =the breaking load in pounds ap- 


plied at a point two feet from the 
top of the pole. 

R, = the radius of the pole at the ground 
level, in inches, in the plane of 
bending when not truly circular 
in section. 

R, = ditto, normal to the plane of bend- 
ing. 
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J, =the length of the pole, in inches, 
measured from the ground level to 
the point of: loading. 

Lo = the overall length, in inches. 

G =the length of the pole, in inches, 
embedded in the ground. 

T = the distance in inches, from the top 
of the pole to the point of loading 
in the actual pole tested. (In the 
tables this is taken as twenty-four 
inches throughout. ) 

S =the “spread” or “splay” of an “A” 
pole at the bottom, in inches. 

K =the British Post-Office constant for 
comparing similar beams. 


i 
6 


. Taken the same for both types 


of pole for convenience. , 

f =the “modulus of rupture” for the 
pole in pounds per square inch. 

d = the elastic deflection, in inches, un- 
der a load of 1,000 pounds applied 
at the extreme end of a unit pole 
twelve inches long, one inch diam- 
cter, and of the same taper and 
material as the tested pole. 

D =the elastic deflection, in inches, at 
the point of loading of the actual 
pole when tested. 

D. = the deflection, in inches, at the ex- 
treme end of the actual pole test- 

| ed. 

From the above results we find that the 
mean value of d for single poles is 8.4 
inches, and for “A” poles tested on the 
flat 4.3 inches, thus the deflection of sim- 
ilar “A” poles when tested on the flat is 
practically one-half as great as that of a 
single pole when similarly loaded, which 
is quite what should be expected. 

Some of the “A” poles were tested with 
imperfect housings, and others were of a 
purely experimental character, some of 
which proved failures; taking an average 
value for such poles as are likely to be 
used in practice and when properly held 
at the foot, viz.: g, h, i, 7, k, l, m, 0, 0, 
P» Pis 4; Cz, it will be found that d = 0.17 
inch, or one-fiftieth as much as that of a 
single pole. The highest value of d for 
an “A” pole when properly held was 0.36 
inch, or one-twenty-third ; and the lowest 
value 0.069 inch, or one-one-hundred-and- 
twenty-second as much as that of a single 
pole. The great variation is probably due 
to slip in the top joint. — 

he curves given in Figs. 12 and 13 
show clearly the manner in which the de- 
flection and the slip of the top joint varied 
with the load. 

As regards the relative strength of sin- 
gle and “A” poles, the mean value of K 
for the “A” type, as deduced from poles 
of practical design, viz., h, i, j, k, l, m, o, 
01, 18 5,748 pounds, or 4.42 times as great 
as the post-office value for a single pole. 
As already pointed out, the majority of 
poles failed through the buckling of the 
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compression leg; this buckling: was un- 
doubtedly hastened by the initial sag in 
the poles due to their own weight, which 
of course, will not occur in practice where 
the poles are set in a vertical position ; 
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Fra. 12.—DIAGRAM SHOWING THE DRFLECTION 
OF THIRTY-Six-Foot “A” POLES WITH VARI- 
ous AMOUNTS OF SPREAD AT THE FEET. 


hence it is considered safe to assume that 
“A” poles are about four and one-half 
times as strong as a single pole of the 
same size. 

Finally, it is of interest to note the loads 
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Fia. 18.—D1aGRAM SHOWING THE SHEAR OF 
SLIP IN THE Tor JOINT OF THIRTY-S1x-FoorT 
“A” POLES WITH VARIOUS AMOUNTS OF 
SPREAD AT THE FEET. 


on the compression leg of the poles when 
buckling took place, as given in Table ITT. 
TABLE III. 


Force in Tons acting on the 


Index. Splay in Inches. Compression Pole when 
Buckling Occurred. 
Experiment. Calculated. 

i 48 14.4 12.8 
j 48 13.2 12.6 
k 60 14.8 13.0 
l 72 122 12.6 
m 48 12.7 13.4 
o 48 12.0 11.9 
0, 48 13.7 11.9 
q 48 16.0 18.0 
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The Annual Meeting of the 

National Electrical Trades 

Association. 

The eighth annual meeting of the Na- 
tional Electrical Trades Association was 
held in the Great Northern Hotel, 
Chicago, 111., Thursday, June 20, 1907. 

There were present representatives from 
the membership in Boston, New York, 
Philadelphia, San Francisco and Chicago 
associations. The membership of these 
combined organizations now totals 380, 
and the year just past has been one of 
phenomenal success. 

The association, as it is generally known. 
is organized for the cooperative exchange 
of credit information. The manufacturers 
and jobbers composing its membership re- 
port to the central office the names of cus- 
tomers who are tardy in making their 
payments; if, after notices from the asso- 
ciation, such customers do not pay the 
claims for which they are reported, the 
information is distributed among prac- 
tically every manufacturer and jobber in 
the electrical and kindred lines in every 
state in the Union. 

Incidentally the forms of the associa- 
tion thus employed enforce collection 
where all other means fail, and since the 
establishment of the national association 
there has been collected more than $2,500,- 
000 by this agency. 

The officers elected for the ensuing vear 
were as follows: 

President—John Dale, the Dale Com- 
pany, New York. 

Vice-president—Chas. M. Wilkins, Par- 
trick, Carter & Wilkins, Philadelphia. 

Secretary and gencral counsel— Fred- 
erie P. Vose, Marquette Building, Chi- 
cago. 

The next mecting will be convened in 
Philadelphia. 

—____<«@—-_—__— 
The Technical Publicity 
Association. 

The subject of the June meeting of the 
Technical Publicity Association was “Ad- 
vertising in Reference Books.” The paper 
of the evening which formed the basis of 
the general discussion was read by James 
J. Degnan, editor of Henrick’s Commer- 
cial Register. 

The subject for discussion at the first 
fall meeting of the association, which will 
be held in September, will probably be 
“The Mailing List,” according to the plan 
outlined by F. F. Coleman, of the Lidger- 
wood Manufacturing Company. 

The following new members were 
elected: William H. Kritzer, manager 
publicity department, Traylor Engineer- 
ing Company; and W. S. McGowan, east- 


ern sales manager, American Brake Shoe 
and Foundry Company. 
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Twenty-Fourth Annual Convention, Niagara Falis, N. Y., June 25th to June 28th, 1907. 


of the American Institute of Elec- 


T HE twenty-fourth annual convention 
trical Engineers was opened at 


Niagara Falls, on June 25th, by 
President Samuel Sheldon. The In- 
stitute was welcomed to the city 


by Mayor A. C. Douglas. The mayor 
was thanked on behalf of the Institute by 
President Sheldon, who then delivered the 
annual presidential address. 

A brief report of this meeting, as well 
as of the Tuesday evening session, was 
given in the ELecTricaL Review, June 
29. A more complete report of the dis- 
cussion is given below. | 

Dr. A. E. Kennelly and E. R. Shepard 
presented a paper on “The Heating of 
Copper Wires by Electric Currents,” 
which was read by title, the authors being 
absent. 

This describes a series of experiments 
on the heating of copper conductors, giv- 
ing in detail the method employed for 
measuring the resistance, snd for de- 
termining the heat developed in the con- 
ductor. The theory of the temperature 
elevation of an active conductor cooled 
entirely by thermo conduction is de- 
veloped, and the results of a large num- 
her of experiments are given. 

Following this, Henry W. Fisher read a 
paper entitled “Power-Factor, Alternat- 
ing-Current Inductive Capacity, Chemical 
and Other Tests of Rubber-Covered Wires 
of Different Manufacturers.” 

This describes the results of a large 
number of tests made on various makes of 
rubber-covered wire. Specifications for 
this kind of wire usually are framed so 
as to require an insulation consisting of 
thirty per cent pure para, yet so as to give 
the manufacturer some latitude in the use 
of other ingredients. One object of the 
test was to determine the relative quali- 
ties of these different makes of rubber 
insulations, and to see if measurement of 
the power-factor would not give some in- 
sight into this. 

A method of measuring power-factor 


developed by Dr. E. B. Rosa of the. 


Bureau of Standards, Washington, was 
used. A special form of bridge having 
non-inductive resistances with minimum 
inductive capacity was constructed. A 
vibration galvanometer was used, in con- 
nection with a motor-generator the speed 
of which was kept constant by an elec- 
trically driven tuning-fork. By careful 
adjustment of both the tuning-fork and 


galvanometer, the two could be brought 
into synchronism, when the latter be- 
comes a most sensitive instrument for de- 
tecting alternating currents. As the gal- 
vanometer needle responds only to the 
fundamental period of the alternating 
current, it is not necessary in such tests 
to employ a sine wave electromotive force. 
The method employed was based upon the 
fact that a cable or condenser, the ab- 
sorption and leakage of which is not zero, 
is equivalent to a cable or condenser with 
zero absorption in series with a suitable 
resistance. 

The sample of cable was inserted in 
one arm of the bridge and the latter ad- 
justed until a balance was obtained. The 
reading then gives, by simple computa- 
tion, the power-factor of the cable. Know- 
ing this it is easy to determine the energy 
loss of the insulation. The samples tested 
were 210 feet long, placed in a metallic 
tank filled with a salt solution. Curves 
showing the results of these tests, con- 
tinuing over a period of fifty-two days, 
are given. | 

The breakdown potential tests were 
made on four-foot samples of core cable, 
and samples were also reserved for chem- 
ical analysis. | 

The general results show that the re- 
sistance of the insulation does not de- 
pend upon the per cent of rubber, cer- 
tain insulations having less rubber than 
others showing a higher resistance. It 
is found also that the breakdown voltage 
was not proportional to the thickness of 
the rubber. The energy loss as determined 
by measuring the power-factor seems to 
be a good indication of the value of the 
insulation. Taking all together, the 
tests show that the addition of certain 
materials to a rubber insulating com- 
pound containing thirty per cent para 
rubber, which upon chemical analysis 
showed a higher per cent of extractive 
matter, results in a much better quality 
of rubber-insulating materiel than one 
having an equal proportion of para but 
showing less extractive matter. 

Dr. C. P. Steinmetz said that the 
method of testing cable described in the 
paper might lead to an advance in the 
investigation of cables. There is, how- 
ever, another factor to be considered— 
that of deterioration—and for this reason 
it is not desirable to judge cable merely 
bv the dielectric energy loss. However, 
this loss may have some effect upon the 


life of the cable, although the latter does 
not necessarily follow the energy loss. 
Unfortunately we know but little about 
this subject. The hysteresis loss alone 
would be less if the temperature of the 
insulation were kept low. It seems, how- 
ever, to be a conversion of this energy of 
the chemical action which is carried on 
the dielectric hysteresis, or the gases oc- 
cluded in it. If it were possible to sep- 
arate this chemica! effect from the whole, 
some indication of the life of the cable 
might be obtained. However, it is not 
known that the chemical action would be 
uniform throughout the insulation. 

Dr. Steinmetz said that the power- 
factor would vary with the supply voltage, 
and should therefore be measured at the 
operating voltages. He pointed out that 
the energy loss of a condenser is more 
properly represented by shunting an ideal 
condenser than by placing a resistance 
in series with it. 

H. G. Stott thought that the author 
had started from a’ wrong point of view. 
What should have been done was to vary 
one component of the insulating material 
at a time, making these up in small quan- 
tities for testing. In this way the effect 
of each element could be traced. In the 
tests described, there were too many vari- 
ables to enable any satisfactory conclusion 
to be drawn. He said ‘that he 
found he could obtain the same 
insulation characteristics when using 
reclaimed rubber as when employ- 
ing thirty per cent para. He pointed 
out also that the chemical analysis of 
rubber is difficult, chemists not yet being 
satisfied on this point. 

In reply Mr. Fisher said that the sam- 
ples which he had tested were intended 
for low voltages, and therefore the work 
had been done under operating poten- 
tials. It was expected to extend investi- 
gation to higher tension cables. The 
method employed was not his own, but — 
he had taken it as correct. 

Replying to this, Dr. Steinmetz 
suid that we as yet know too little 
about the static field, but by analogy 
with the magnetic field the resistance 
should be placed in shunt. However, as 
an approximation the series arrangement 
was allowable. 

Following this, Professor Morgan 
Brooks presented a paper cntitled “In- 
teraction of Synchronous Machines.” 

Professor Brooks has developed a new 
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circle diagram for effecting ‘gtaphical ‘so- 
lutions of synchronous machine prob- 
lems. He shows that by assuming a con- 
stant terminal voltage at the motor or 
a constant generated electromotive force, 
this constant quantity can be taken 
as the chord of a circle whose centre may 
be found by determining the angle of lag 
due simply to the impedance of the ma- 
chine circuit. By proper construction of 
the diagram, conditions representing con- 
stant power for the motor, constant out- 
put for the generator and other such con- 


ditions are easily complied with. To. 


simplify matters, but one digram is used 
for motor and generator and for two gen- 
erators in parallel, it being simpler to 
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consider one diagram reversed, rather than 
to construct a second diagram. 

The discussion was opened by E. J. 
Berg, who said that a diagram based 
merely on theoretical conditions was not 
sufficient to enable the performance of a 
machine to be predicted. A machine 
might have the same impedance but would 
not give the sanre performance. 

Dr. C. P. Steinmetz said that such dia- 
grams were ideal and good for illustra- 
. tions, but the results which they gave 
could not be produced experimentally. 
Magnet saturation is a disturbing factor, 
and as this effect is asymmetrical, it 
throws out all diagrams and calculations. 

In reply Professor Brooks said that the 
diagram was not intended to take care of 
all idiosyncrasies of machines, but was 
for use when the actual condition approxi- 
mated the ideal, and serve to illustrate 
the operation of the machines. As pro- 
posed, it is much simpler than those herc- 
tofore in use. | 
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“““SUESDAY EVENING SESSION.’ ° 
The Tuesday evening session was 
called to order by the president at 8.30, 
and Chairman T. C. Martin, of the build- 
ing committee, was heard regarding the 
progress which had been made in collect- 
ing subscriptions for the Institute’s share 
of the ground for the Engineering So- 
cieties Building. Nearly $164,000 has 
been raised, but there is still $21,000 to be 
secured. An earnest plea was made to 
all those who have not .yet contributed, 
to do whatever they could toward wiping 
out this debt. 

The first paper of the evening was by 
E. E. F. Creighton, entitled “Protective 
Apparatus Engineering.” As there were 
two other papers upon the same general 
topic, one by Percy H. Thomas, entitled 
“Practical Testing of Commercial Light- 


ning Arresters,” and by N. J. Neall, on. 


“A Proposed Lightning-Arrester Test,” 
these were all read together. 

_Mr. Creighton gives a general review 
of present knowledge regarding lightning 
protection. He considered the effect of 
location of circuits, the factors of 
damaged insulation, trouble inspection 
and the difficulties of determining Just 
what causes the failure, and he gives a 
preliminary outline of a standardization 
recommendation. He believes that before 
attempting to reach standardization rules 
it is first necessary to select names for 
the apparatus and the general terminol- 
ogv; second, the nature of the lightning 
as far as known and the strain which must 
be relieved by the protection apparatus 
wanted must be known; a third con- 
sideration is the nature and character- 
istics of the insulation to be protected; a 
fourth is the characteristic of the protec- 
tion apparatus itself; a fifth, the nature 
of the tests to be used to demonstrate the 
effectiveness of the protective apparatus. 
Mr. Creighton gives a list of terms with 
his definitions. He then takes up the 
consideration of the nature of the light- 
ning; referring to previous Institute dis- 
cussions. On the subject of frequency 
he distinguishes factors; the frequency of 
the generator; the frequency of the main 
circuit; frequency of the line circuit; mis- 
cellaneous oscillations and forced oscilla- 
tions from an external source. He points 
out that lightning oscillations last 
for only a short duration, the one excep- 
tion being continuous surges set up on 
one line from a parallel line. The rate 
at which the oscillation dies out is im- 
Here there are two points to be 
considered: the time required for the 
voltage of the disturbance to fall to the 


portant. 
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bafe petenftal; that is the potential which 


the insulation will stand for a short time; 
second, the time required to fall to the 
line potential or the potential which it 
will stand indefinitely. 

Regarding the nature and characteristic 
of the insulation to be protected, a good 
deal of information is now available from 
published tests, but there is a lack of 
data dealing with tests by means of tran- 
siently applied potentials; such tests 
bring out properties in the insulated ma- 
terial not shown bv continued voltage 
tests. This difference results from the 
dielectric spark lag and the property of 
self-repair. 

Regarding the characteristic of light- 
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ning arresters, the following factors 
should be observed: the effect upon the 
equivalent needle gap, and the natural 
frequency of the oscillation; the rate of 
discharge of the arrester; the quantity of 
discharge; the nature of the dynamic cur- 
rent suppressing device; the endurance of 
the arrester and the spark lag, if any. 

Mr. Creighton then offered several tests 
to supplement those described in previous 
papers presented to the Institute in May, 
1906. These are the tests of static dis- 
chargers, of equivalent needle gap of com- 
mon frequency and disruptive stroke 
tests; Tesla transformer test; half-wave 
test, and endurance test. 

Mr. Thomas in his paper states that 
tests of lightning arresters should be made 
to determine the condition of individual 
arresters, the effectiveness of a particular 
design, and the characteristics of different 
tvpes. Tests should also be made to cover 
auxiliary apparatus. The features of an 
arrester apparatus most susceptible of 


satisfactory tests are the initial break- 
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down voltage; the static equivalent dur- 
ing discharge; the circuit-opening power ; 
the insulation strain; the ability to stand 
repeated discharges; choking power; in- 
sulation strain on the choke-coil and the 
equivalent apparatus. 

The actual measurement of a break- 
down voltage should be made at normal 
frequency. Although it is difficult to de- 
vise an absolute test of general character 
to determine the equivalent. needle gap, 
comparative tests between the’ arresters 
may be advantageous. Tests of the dif- 
ferent type arresters to demonstrate this 
characteristic are described in detail. 

It is difficult to determine the circuit- 
opening power of an arrester, but it may 
often be determined from general con- 
sideration where an arrester will be non- 
arcing, in which case a test will be unnec- 
essary. The author concludes his paper 
with certain suggestions, one being that 
the insulation strain of lightning-arrester 
design should be able to stand the abrupt 
application of a condenser of at least 0.01 
microfarad capacity, charged to a poten- 
tial three times normal arrester potential 
and not less thar 50,000 volts, with- 
out sparking between parts or to the 
ground. Breakdown voltage of normal 
frequency should be determined in all 
cases, and where general considerations are 
not sufficient to determine the amount of 
impedance offered to a discharge, com- 
parative tests between arresters may be 
made by noting the needle-gap equiva- 
lent. 

Where general considerations are not 
sufficient to determine the non-arcing 
power of an arrester, a test may be made 
by passing sparks over the arrester con- 
nected to a source of electromotive force 
of sufficient power to supply all the cur- 
rent which the arrester will take. 
Endurance tests may be made in the same 
manner, the discharges being repeated at 
intervals of some seconds, and in addi- 
tion to the behavior during these tests 
the general performance of the arrester 
should be carefully watched. 

The author also gives three appendices; 
one dealing with the question of testing 
with high frequency; the second describ- 
ing certain limitations and the severity 
and force of discharge from common 
transmission lines; and the third, a bib- 
liography of lightning-arrester papers 
printed in the Institute's transactions. 

Mr. Neall describes a test of lightning 
arresters based upon the methods of ob- 
taining high-potential, high-frequeney os- 
cillations employed in wireless telegraphy 
by a suitable arrangement of condensers 
aid induction coils, and by connecting 
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this circuit at an intermediate point to a 
multi-gap or similar arrester, discharges 
are caused to take place across the 
arrester. The advantage of this method 
lies in its readiness of application, its 
simplicity, and the fact that the spark 
does not coat the evlinders or gap with 
metallic fumes. Adjustment may be 
varied to suit any requirement, and is 
thought. to offer a ready means for de- 
termining the effectiveness of any system 
of lightning arresters after installation. 
Dr. Steinmetz in opening the discussion 
pointed out the many difficulties met in 
making lightning-arrester tests. It is 
frequently impossible to conduct these, 
as suitable apparatus is not available. 
Moreover, it Was asked, should the test 
be made on an individual sample or on 
the entire lot purchased, as frequently 
there is nothing left of the arrester after 


‘the test has been made. Mr. Neall’s paper, 


although it shows how such tests may 
be. made in practice, seems rather dan- 
gerous to the system itself. It, however, 
gives an endurance test of the arrester. 
Most arresters are able to cope with single 
surges, but will fail under continuous 
strain. Such conditions call for arresters 
of the aluminum-cell type. The tests de- 
scribed have also to be modified for the 
study of arresters of aluminum and the 
water-resistance type. 

Mr. Creighton said that he agreed in 
general with the recommendations made 
by Mr. Thomas, but thought that labora- 
tory tests should be made as severe as 
possible. He thought that Mr. Neall’s 
test corresponded to the half-wave test 
which he had described. 

Mr. Thomas said that the Institute 
should be very careful in approving any 
rules dealing with  lightning-arrester 
testing; such tests as should be adopted 
are those applicable by any engineer. We 
know too little regarding the aluminum 
arrester as yet to decide upon its real 
value or to specify any test for it. Re- 
garding Mr. Neall’s proposed test, it is 
Ingenious, but it is not alwavs desirable 
to make an endurance test. Referring to 
the definitions proposed by Mr. Creighton 
he said that there are already too many 
terms in use, and it is not desirable to 
complicate the subject by defining any 
more, 

W.S. Lee, Jr., said that anv test made 
should be carried out on the ground after 
installation, and that these should be ap- 
plied periodically in order io determine 
the condition of the arrester on the sys- 
tem, | 

Mr. Neall said that there was no diff- 
culty in applying his test and obtaining 
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satisfactory discharges across the arrester 
and that it was a simple matter by means 
of a suitable switch to apply his test for 
a short time only. An endurance test 
need not always be made. He agreed with 
Mr. Thomas that we should be cautious 
in adopting more terms. What is wanted 
now is practical results, and not more 
theoretical discussions, 

A paper by Louis Cohen, entitled “In- 
ductive Disturbances in Telephone Lines,” 
was, in the absence of the author, pre- 
sented by title and not discussed. 

The induction taking place in telephone 
lines is both electromagnetic and elec- 
trostatic. In 1891 J. J. Carty, in a clas- 
sical paper before the American Institute 
of Electrical Engineers, discussed a series 
of experiments which he had conducted 
to determine the relative importance of 
these two effects, and his conclusions were 
that the clectromagnetic effect is entirely 
negligible as compared with the other. 
The author endeavors to show here that 
although these conclusions were warranted 
by the experiments which were made, that 
they can not be applied to different con- 
ditions; that the relative importance of the 
two effects is a function of the length of 
line, and that with longer lines the elec- 
tromagnetic effect would have become im- 


portant, and even more important than 
the cleetrostatic induction. 


WEDNESDAY MORNING SESSION. 


Wednesday morning session was opened 
at 9.45 by President Sheldon, and the 
following three papers on kindred topics 
were read and discussed together: “Choke- 
Coils versus Extra Insulation on the End- 
Winding of Transformer,” by S. M. Kint- 
ner; “Protection of the Internal Insu- 
lation of a Static Transformer against 
High-Frequency Strains,” by W. 8. 
Moody; “Notes on Transformer Testing,” 
by H. W. Tobey. 

This paper describes the methods em- 
ploved at present in testing transformers. 
The tests made include conversion, po- 
larity, resistance, copper loss, core loss and 
exciting current regulation, high poten- 
tial, high voltage and temperature rise. 
The term “high potential” designates a 
test apphed between primary and second- 
ary windings and the iron. The high- 
voltage test is one applied across terminals 
of the same winding. The first tests the 
strength of insulating barriers, the second 
the insulation between turns and lavers. 
The conversion. test is most satisfactorily 
made by means of a standard trans- 
former, ‘The relative positions of primary 
and secondary terminals are determined 


by the polarity test. The drop of poten- 
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tial method is used for the resistance 
and copper loss tests. It is pointed out 
that in determining the core loss and ex- 
citing current, the value found varies 
considerably with the wave shape of the 
applied potential; hence this should al- 
ways be given or referred to a standard, 
preferably the sine wave. In testing regu- 
lation it is now customary to determine 
this by means of an impedance test made 
with one of the windings shert-circuited. 
For the high-potential test it is desirable 
to introduce a high resistance in series; 
but when done, this may change the ef- 
fective sparking distance of the testing 
transformer, and should be allowed for. 
It is pointed out that the dielectric 
strength of materials falls considerably 
with the length of the test. A curve was 
shown of a particular sample, in which 
this effect was pronounced, the dielectric 
strength falling from eightv kilovolts to 
thirty-three kilovolts in one hour. 

The discussion was opened by A. H. 
Pikler who said that transformer designs 
should always tend towards simplicity. It 
is not desirable to use part of the trans- 
former as a protection, as it complicates 
the device, and both the transformer it- 
self and the protective characteristic of 
the system suffers. He advocated the use 


of choke-coils outside of the transformer. 


case. However, it was also desirable to 
use some extra insulation on the trans- 
former-end coils. 

K. C. Randall, of Pittsburg, Pa., said 
that extra insulation should be used on 
the end turns, but he did not believe in 
eliminating the choke-coil: however, the 
latter might be made smaller. 

D. B. Rushmore, of Schenectady, 
N. Y., said that while resonance does not 
occur often, it may, and the choke-coil is 
apt to make matters much worse, as it 
causes a rise of potential which is dan- 
serous. Under other conditions, how- 
ever, choke-coils are desirable. 

P. M. Lincoln, of Pittshurg, Pa., be- 
lieves that choke-coils are logical devices 
and of value. There is no continuous 
voltages between their turns as is through 
the transformer winding, and they are 
‘therefore more effective than the end 
turns of the transformer. If the coils 
be eliminated the extra insulation should 
be extended to nearly the entire coil of 
the transformer. 

J. W. Fraser said that the size of the 
transformer had something to do with the 
question. Where there are many coils to 
a substation the cost increases. For this 
reason it has been found desirable to use 
smaller coils for protecting transformers 
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in substations than were adopted for the 
vencrating station. An extra trans- 
former to take the place of a damaged one 
is cheaper than installing a complete set 
of the larger coils. 

W. N. Smith said that it is desirable to 
simplify the transformer as much as pos- 
sible. It is also desirable to carry in 
stock transformer coils which can be 
easily replaced when a transformer is 
damaged. It is impossible to devise 
standard choke-coils, but the power com- 
pany should use judgment in selecting 
them. The position of the coil depends 
upon the apparatus to be protected, and 
if placed within the transformer will not 
protect anything beyond that. 

C. W. Stone said that coils may be 
used to prevent disturbances from enter- 
ing terminal cables, and in such cases 
should be placed on the outside end of the 
cable and ‘not in the transformer case. 

Mr. Creighton said that choke-coils are 
a disadvantage, particularly when light- 
ning originates within the station; in such 
cases lightning arresters should be placed 
on each side of the coil to prevent the 
magnification of potential due to the coil 
on the other side. Ie described an in- 
stance in which a breakdown of a trans- 
former occurred on the far side of the 
coil, caused by a potential, which is evi- 
dently greater than that which would 
have discharged the arrester, although the 
original disturbance had not caused any 
discharge. 

William McClellan said that until we 
know how these potential rises penetrate 
into the transformer, and how we should 
let them down easily, we should use a coil 
er some device to prevent them from 
entering the station. 

Morgan Brooks called attention to the 
change in inductance of a coil or wind- 
ing due to the saturation of the iron cir- 
cuit and = described some experiments 
which had been made upon this subject. 
He had found that the rise of the poten- 
tial in the case of a transformer, due to 
suddenly closing the primary, depended 
upon the phase of the electromotive force 
at the moment of closing, but not upon 
the residual magnetization of the iron. 

W. S. Lee said that he had found the 
greatest trouble due to the burning off 
of the terminals of the transformer and 
choke-couls. 

R. P. Jackson said that disturbances 
He 


thinks it is better to measure this pene- 


will penetrate into the transformer. 


tration in terms of the inductance than 


Usually 0.04 henry in 
This 


in feet of wire. 
a coil will keep out the surges. 
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value is large for a small transformer, and 
will let the disturbance penetrate. It is 


necessary only to insulate enough 
of the end turns to provide this 
inductance, but he doubts if prac- 
tical conditions are often such that 
the coils are objectionable. When the 


disturbing frequency is high enough to 
jump the coil it will jump across the 
transformer turn also. | 

C. P. Steinmetz said that as the coil is 
intended to prevent high potentials from 
entering the station apparatus, it should 
be placed next to the lightning arrester, 
hence it can not always be placed in the 
transformer case, and if there be any 
auxiliary apparatus, such as switches and 
bus-bars to be protected, the transformer 
itself can not be used. It is, however, 
convenient to place the coil when used, 
in the transformer case if there are no 
auxiliaries. The insulation of such coils 
is difficult unless it be air. It may be 
desirable to place them on a pole outside 
the station. If this be done it is neces- 
sary to guard against trouble arising with- 
in the station, and then extra insulation 
on the end turn becomes desirable. Re- 
ferring to Mr. Creighton’s trouble he said 
that the inductance of the transformer in 
series with the capacity: of the station 
wires gave conditions which seemed to 
give a frequency of about 300,000, which 
would be in the same order as lightning. 
The possibility of such conditions arising 
should be kept in view. To avoid this 
the length of wire between the coil and 
transformer should be as short as pos- 
sible, and the inductance as small as pos- 
sible. However, a coil is desirable be- 
tween the line of the station, as it de- 
creases the steepness of the front of an 
approach surge. 

R. D. Mershon does not care for choke- 
coils unless they are small, and placed 
outside the station. He said it is easy 
to arrange a transformer so that the same 
end coils may be used for both series and 
parallel connection of the coils. We are 
as vet ignorant about the frequency exist- 
In mak- 
ing test of transformer he iad found it 
difficult to maintain the testing current 
The insulation test should be 
made after the transformer had been put 
in place. He wanted to know how en- 
gineers are to specify the method and 
amount of end-turn insulation. 

D. B. Rushmore approved of the use 
He pointed out that a trans- 
former will stand momentarily three and 
one-half times the normal potcntial, while 
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constant. 


of a coil, 
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line insulators will not. The question is 
how large a coil should be used. 

H. W. Buck said that conditions are 
too complicated in practice for calcula- 
tions to be made concerning them, or for 
the conditions to.be reproduced in the 
laboratory. In his opinion we can not say 
whether coils are good or bad. 

In closing the discussion, Mr. Kintner 
said that placing the coil within the trans- 
former case simplifies matters, but it is 
not altogether desirable. He described an 
experiment similar to that cited by Mr. 
Creighton, but said that he did not get 
any such effect. 

Mr. Moody suggested making up end- 
turns of the transformer which are to be 
tested to stand twenty-five per cent of the 
voltage. 

Mr. Tobey said that he had no diffculty 
in maintaining his testing current con- 
stant, as he used the exciter for furnishing 
the current, running the latter at normal 
potential and reducing the current by 
means of a resistance. He believes that 
the high-potential should be made before 
the resistance test. 

D. R. Scholes presented a paper entitled 
“Transmission Line Towers and Economic 
Spans.” 

The author works out a mathematical 
discussion of the wind pressure, external 
loads and ability to sustain weight of the 
pole-line system. A hypothetical installa- 
tion of a three-phase, alternating-current 
system is also worked out, showing the 
application of the formula which the 
author derives. 

This was followed by a paper presented 
by Norman Rowe, entitled “Lightning 
Rods and Grounded Cables as a Means 
of Protecting Transmission Lines Against 
Lightning,” which, in the absence of the 
author, was read by R. D. Mershon. 

This paper gives a summary of the 
lightning trouble during the years 1904, 
1905 and 1906 on a steel tower, long-span 
transmission line in the states of Michoa- 
can and Guanajuato, Mexico. The ex- 
perience of the last three seasons permits 
the writer to offer the following sugges- 
tions: 1—insulators should not be dis- 
posed upon poles or towers so that they 
will be in the path of bolts of lightning 
coming to ground by the supporting struc- 
ture; 2—a grounded cable strung above 
the transmission wires at the highest 
point of the tower is certainly more ef- 
fective than lightning rods; 5—lightning 
arresters for discharging the line in case 
very high voltages are present on the wires 
would be of some value if located along 
the line at frequent intervals; 4—on steel 
construction an insulator should be used 
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that has a high emergency of safety 
against puncture and arcing over. 

In the discussion of these papers, which 
was participated in by William Hoopes, 
P. H. Thomas, W. S. Lee, Jr., F. B. H. 
Paine, C. W. Ricker, N. J. Neall, J. W. 
Frazer and R. D. Mershon, it was pointed 
out that Mr. Scholes’s solution of the 
economic span for transmission lines can 
not be followed exactly because it is im- 
possible to include in it local conditions. 

Mr. Lee said that in irregular countries 
it is often desirable to place short spans 
on the hill tops so as to enable the valleys 
to be crossed in a single span. 

Opinions differed considerably regard- 
ing the best method of protecting overhead 
lines. Mr. Lee said that. his company, in 
South Carolina, had been using an over- 
head ground wire, which seemed to give a 
good deal of protection. Before installing 
this, poles had been shattered by light- 
ning. After putting up the line no trouble 
had been encountered. In one case there 
was trouble, but this was due to the 
method by which the ground wire had 
been installed, the brackets holding it not 
being rigid enough. : 

Mr. Ricker said experience with lines 
in Ohio, where lightning is frequent, but 
not particularly severe, had led to the re- 


moval of the iron brackets to the cross- 


arms, and to the adoption of a longer 
wooden pin. This stopped breakage of 
insulators almost entirely. 

Mr. Mershon thought that Mr. Scholes’s 
solution of the proper span omitted cer- 
tain factors, but it did give some idea of 
the approximate span to be adopted, 
which may be modified to meet local con- 
ditions. Regarding the use of ground 
wires, he did not value them at all. On 
the transmission line of the Niagara, 
Lockport & Ontario Power Company no 
ground wire is employed, but horn light- 
ning arresters are placed on the pole top, 
one side of the arrester always being con- 
nected to the top wire. ‘These arresters 
are 2,200 feet apart, set with a six-inch 
gap, but it is probable that the gap will 
be reduced about four and one-half inches. 
He is inclined to believe, from his ex- 
perience, that lightning does not travel 
along the line, as he said insulators broke 
within 500 feet of an arrester. He found 
that seventy-five per cent of lightning 
troubles happen to the top wire; hence 
the method of installing arresters. The 
wires are not transposed; otherwise the 
discharge might lead to a short-circuit. 
The arresters take care of eighty-six per 
cent of the lightning disturbances, 

Mr. Scholes said that it is impossible 
in a paper to include every possible con- 
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dition, and certain assumptions must be 
adopted. He pointed out that more at- 
tention has been directed to the particu- 
lar application of his method made in his 
paper, to the gencral solution itself. He 
thought that usually assumptions could 
be made, which, by means of his method, 
would lead to a very close estimate of the 
most economical span. To the criticism 
that it was not safe to estimate the cost 
of towers at the fixed price per pound, in- 
dependent of the height, he pointed out 


‘that frequently bids must be submitted 


on this basis. 
WEDNESDAY EVENING SESSION, 

The Wednesday evening session was 
called to order at 8.30 by President Shel- 
don, and a telegram froin Past-President 
B. J. Arnold was read. This expressed 
Mr. Arnold’s regret at not being able to 
attend the convention as he had expected. 

Five papers were then read and dis- 
cussed together. These were: “The Trans- 
mission Plant of the Niagara, Lockport 
& Ontario Power Company,” by R. D. 
Mershon, read by P. M. Lincoln in the 
absence of the author; “Location of 
Broken Insulators and Other Transmis- 
sion Line Troubles,” by L. C. Nicholson ; 
“New Type of Insulator for High-Ten- 
sion Transmission Lines,” by E. M. Hew- 
lett; “Some New Methods in High-Ten- 
sion Line Construction,” by H. W. Buck; 
“Switchboard Practice for Voltages of 
60,000 and Upward,” by 8. Q. Hayes. 

Mr. Mershon’s paper describes and 
illustrates the transmission lines of a 
purely distributing company. Power is 
bought from the Ontario Power Company 
on the Canadian side of the river and 
cirried across the Gorge by two lines, and 
thence over transmission lines to Lock- 
port, Buffalo, Rochester and Syracuse. 
The transmission voltage is 60,000, and 
the conductors are of aluminum cable car- 
ried on iron towers, the lines being in 
duplicate. The installation which is now 
in operation is receiving 30,000 horse- 
power. The lines are capable of trans- 
initting varying amounts of power, ac- 
cording to the points reached, from 30,000 
to 10,000 horse-power. The lines are 
protected by horn arresters placed on the 
poles, as already mentioned in the dis- 
cussion of a preceding paper. At the 
substations high-tension bus-bars and 
disconnecting switches are erected out of 
doors on poles. There are, in addition, 
oil switches for controlling the station 
connections. The arresters are also placed 
on poles. 

Mr. Nicholson makes a careful analysis 
of ¢ransnussion-line troubles end their de- 
tection. When long lines are sectionalized 
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hy disconnecting switches spaced at regular 
intervals, it is possible by successive appli- 
cations of voltage to section after section 
to determine the particular section which 
contains the fault, and then to locate the 
exact point of failure by patrolling a con- 
siderable length of line. This process is 
tedious on account of the necessity of 
manipulating the line switches upon tele- 
phonic advice from the generating station, 
and by reason of the time required to 
patrol the particular section containing 
the fault. The author describes several 
of the well-known tests for locating faults 
in a transmission line, and criticizes all 
of these. A simple scheme of connections 
involying the manipulation of a few hook 
switches has been employed for locating 
faults upon a long-distance, high-voltage 
circuit, and it has been found possible to 


locate quickly and accurately any fault 


seriously interfering with operation. The 
method consists in supplying current from 
a generator and transformer to the fault 
to earth through a divided circuit or & 
loop formed by joining two line conductors 
together at both ends, one of the wires so 
connected containing the broken insulator 
to be located. The total current 
supplied divides quantitatively between 
the branches of the loop in a proportion 
depending upon the ratio of the two im- 
pedances to the fault, which ratio is de- 
termined by, and therefore is determina- 
tive of, the location of the fault. Indi- 
cating ammeters and integrating watt- 
meters connected in the two branches of 
the loop by means of proper transformers 
show the current of power supplied through 
the respective conductors. After describ- 
ing in detail the application of this 
method, the author states that the test 
is subject to the following restrictions: 
When several faults are on a single wire, 
they must be located in reverse order of 
their insulating values, and must be re- 
paired in the order located. When all 
three wires are in trouble, the one having 
the highest insulation can not be tested 
until one of the others is repaired. If two 
complete grounds a considerable distance 
apart occur on a single wire, the localiza- 
tion will be in serious error. | 

Mr. Hewlctt’s paper described a new 
type of insulator designated as the “link” 
insulator. This is made up in sections, 
and is of two types—the suspension and 
the strain insulator. The former are 
shaped somewhat like the lid of a cook- 
ing utensil, perforated by two interlinked 
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openings, by means of which two or more 
sections, as desired, may be linked to- 
gether by cables. The structure is such 


that if a section be broken, the two cables- 


will engage and the line will not drop. 
The strain insulators are constructed so 
that the water will drain off centrally, and 
not from the edges, so as to keep one side 
of the insulator dry, no matter what the 
direction of the wind. The advantages 
of these insulators are that a broken sec- 
tion is easily replaced, and that the full 
value of each section is obtained. 

Mr. Buck’s paper describes a method of 
construction designed to employ the link 
insulator. The lines are suspended by 


metal clamps, and as many insulator sec- 


tions as may be required from beams car- 
ried on the transmission towers. The 
lines thus hang below the point of sus- 
pension. Where strains are to be taken 
up, the strain insulators are employed, 
and electrical connection made around the 
insulator by a jumper. 

The paper by Mr. Hayes describes in 
some detail the types of switchboard 
which have been developed for high-volt- 
age work. The subject is taken up under 
four heads—the general scheme of con- 
nections, necessary equipment, design as 


followed at present, and future design. — 
‘Under the latter head it is pointed out 


that a possible development of the future 
will be the placing of all the high-tension 
apparatus out of doors in rections, where 
the climate is not too severe. Switches 
are now available which can be placed on 
poles and operated over a distance. 

In the discussion of these papers, J. B. 
Taylor said that few plants were in a po- 


sition to adopt the scheme described by , 


Mr. Nicholson, although it might be em- 
ploved where the company was fortunate 
enough to have a man competent and 
willing to undertake the work. Some 
question was raised also why the reactance 


of the two sections of the loop was of the 


same ratio as the resistances. He sug- 
gested that a simpler method would be to 
send a current over the faulty line, and 
measure the voltage induced in a parallel 
wire. This would be proportional to the 
distance of the fault from the station. 
D. B. Rushmore said that in all com- 
mercial plants it is essential that con- 
tinuity be preserved, and this did not 
seem to be insured when the duplicate 
transmission lines entered a town from 
different points, as is true of certain of 
the Niagara, Lockport & Ontario Power 


sary to replace the poles. 


poles. 
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Company’s lines. He thought there was 
no objection to carrying two or more 
lines on a single tower. It had been 
shown that a wooden pole lasts but eight 
years, and he raised the question, what 
was to be done when it was found neces- 
This difficulty 
seemed to him to bar out the use of such 
He thought that the type of in- 
sulator described by Mr. Hewlett might 
make it possible to operate above 60,000 
volts. 

William McClellan thoughé that a con- 
siderable advantage about the insulator 
described by Mr. Hewlett was the doing 
away with the cementing process for join- 
ing sections, and he drew attention to the 
tendency to locate as much as possible of 
the high-potential apparatus cut of doors, 
rather than in the station. When this is 
done, however, the pole switches should be 
such as can be operated from the ground. 
It is barbarous to send a man up a pole 
on a bad night to open such switches. | 
_ Others who took part in the discussion 
were P. M. Lincoln, F. B. H. Paine and 
W. N. Smith. 

In reply to the discussion, Mr. Nichol- 
son said that Mr. Taylor’s plan has been 
tried, but the results were not encourag- 
ing, as parallel lines had upset the 
measurements, inducing voltages in the 
test line. Such a scheme also called for 
special instruments. 

Mr. Hewlett, in answer to a question, 
said that the cost of the insulators which 
he had described was about $1.50 a disc. 
He did not think there would be as much 


. difficulty due to the formation of ice and 


sleet as with the older type of insulator. 
He said that in testing these insulators it 
had been found that the distribution ob- 
tained across the different sections was 
not uniform, but became more so as the 
voltage was increased. With 100,000 volts 
applied, the first of four sections took 
35,000, but as the voltage was raised up 
to 380,000, there was not so much differ- 
ence. There would be no trouble due to 
the swinging of the apparatus with the . 
apparatus proposed, and line was easy 
to erect. .The insulator swings as a whole, 
and there is no chafing at the point of 
suspension. 

Mr. Buck said that repair work with 
the scheme which he had proposed could 
be carried on provided the lines on which 
work was heing done were grounded. 
These wires are separated by twenty feet 
or more, and there should be no risk to 
the workmen. 

(To be concluded.) 
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ELECTRICAL NOTES FROM EUROPE. 
(From Our Special Correspondent.) 

That electric traction is soon to be in- 
troduced on a large scale upon the govern- 
ment railway lines in Sweden is evidenced 
by the fact that electric trains will soon 
be running for regular service upon the 
section .of railroad lying between Stock- 
holm and Jarfoa. The results of the 
operation of the new section will be inade 
the basis for applying the same or similar 
systems upon other and no doubt longer 
sections of railroad in Sweden. Hydraulic 
power is abundant in many parts of the 
country, and it will furnish all the cur- 
rent which is needed for the lines. See- 
ing that at present the government is 
obliged to spend large sums for importing 
coal from other countries, the use of 
hydraulic power will mean a great econ- 
omy, so that the matter is now being 
actively taken up. Two types of train 
will be run upon the new section, one of 
these using an electric locomotive and a 
number of standard railroad care, and the 
other made up of a motor car and trailers. 


A new power plant is in erection in 
Sweden which will rank among the largest 
of the Continent, and the Trdéllhattan 
fall is utilized in this case. It is expected 
to secure no less than 75,000 horse-power 
from the present hydraulic work, and a 
good part of this will go to operate a num- 
ber of turbine-alternator groups which will 
soon be erected in the plant. The units 
will have a capacity of 10,000 horse- 
power each. A power line will run from 
the turbine plant for a distance of forty- 
six miles to the city of Gothenburg, where 
the current is to be used upon the city 
mains. An electric furnace plant for the 
treatment of ore will also use a large 
amount of current, and the ore will be 
brought from the mines which lie in the 
northern part of the country by a spe- 
cially built electric railroad. 


The large porcelain works at Hemsdorf, 
Germany, has lately installed a special 
plant for testing high-tension insulators. 
Using a type of raising transformer, they 
are able to secure a voltage of 200,000 
volts. These transformers were built by 
the Siemens-Schuckert firm, and are pro- 
vided with safety spark-gaps. Current to 
the primary is supplied at eighty volts, and 
this is taken from a rotary converter which 
works upon 110 volts direct current. The 
insulators are tested a number of times, 
and under different conditions of air and 
moisture, and they appear to be able to 
stand 200,000 volts without difficulty. 
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It ‘appears that electric traction is to 
be applied upon the suburban lines of 
Paris which start from the St. Lazare 


‘Depot and run through the western dis- 


trict. According to the present project, 
the arrangement of the tracks leading 
from the depot is to be changed consider- 
ably. What is desired in this case is to 
make the suburban lines independent of 
the through traffic, in which event it will 
be much easier to operate both the through 
and local service. At present there is 
some difficult in carrying this out proper- 
ly, especially as regards the suburban sta- 
tions which lie quite near the city. One 
of the pairs of tracks will no doubt be 
equipped with the third-rail system such 
as is used with success in the Orleans lines 
for the suburbs. | 


Owing to the increase which has been 
made in the hydraulic plant at Kubel, 
Switzerland, it is now taking rank among 
the foremost in the country. The station 
lies in the northeastern part of the coun- 
ty, near St. Gall. At present its capac- 
ity reaches 7,200 horse-power, but by the 
early part of next year there will be a 
number of new turbine-alternator sets in- 
stalled in the plant, which will bring the 
total up to 10,000 horse-power. As a re- 
serve, there will be a steam engine plant 
which is to have a capacity of 3,500 horse- 
power. After the period just mentioned, 
it is proposed to still further increase the 
plant, seeing that a large amount of water 
power is available for the purpose. The 
Monasch mountain torrent is to be used 
here, but it will be necessary to construct 
a large reservoir or artificial lake in order 
to equalize the supply for the station. A 
dam of iron construction forms part of 
the present project, and the capacity of 
the reservoir will be about four million 
cubic metres. This part of the hydraulic 
work is estimated to cost $400,000. 


The new electric light and tramway 
system of Damascus has been recently put 
in operation. A hydraulic plant, erected 
twenty-four miles distant, at El Tequich, 
supplies power. At this point are located 
the Barada falls, which supply the city 
with water and also serve to operate a 
hydraulic station of some size which has 
recently been erected. At present the tur- 
bine-alternator units set up in the plant 
have a combined capacity of 1,200 horse- 
power. The three-phase system is em- 
ployed. Within the city there is a sub- 
station which delivers current for the 
mains at 500 volts, three-phase, and also 
furnishes direct current at the same volt- 


age. As regards the tramway lines, they 
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run within the city and also to the sub- 
urbs. At present there are but four miles ' 
of tramway in operation, but this is soon 
to be increased. The public lighting is 
well carried out, and arc lamps are used 
quite extensively in the streets. 


Mercury vapor lamps are coming into 
use on the Continent and are found of 
especial benefit in some kinds of factories 
where there is a damp atmosphere, or 
where vapors of different kinds are 
abundant. In such cases the lamps are 
fixed to the ceiling and the light reflected 
downward. A factory of considerable 
size in Vienna is equipped with mercury 
vapor lamps in this way and the result 
proved to be very satisfactory. In this 
case the establishment has a surface of 
650 square metres and the ceiling is 4.2 
metres high. There are twelve lamps of 
the Cooper Hewitt pattern installed over- 
head and held by bronze fittings to the 
ceiling. The lamps are operated upon 
direct current at 220 volts, and measure 
115 centimeters in length. According to 
a series of tests, which were made not long 
since, the light which is reflected down- 
ward, taking an angle of forty-five degrees 
below the horizontal, is found to be 955 
candle-power. At an angle of sixty de- 
grees it is 1,100 candle-power, and at 
ninety degrees or the vertical it is 1,200 
candle-power. The consumption of cur- 
rent is 385 watts per lamp, or a total of 
4,620 watts. According to the above area, 
this figures 7.1 watts per square metre of 
lighted space. The advantage of using 
mercury vapor lamps will be seen when 
we find that the same lighting was car- 
ricd out before with twenty-four arc 
lamps, each of which used 660 watts, 
making a total of 15,840 watts, or 24.4 
watts per square metre, this being more 


than three times the figure for the vapor 
lamps. i 


According to recent reports it appears 
that the Japanese government intends to 
have erected a system of hydraulic plants 
of great size in the region of Tokio, and 
will deliver no less than 100,000 horse- 
power when fully completed. The plants 
are to be installed and operated by an 
Anglo-Japanese company, who have al- 
ready been granted the necessary conces- 
sions for beginning the work. There are 
several falls lying within 100 miles of 
Tokio which the company intends to 
utilize in order to secure the amount of 
power which is needed. A number of 
power transmission lines will take cur- 
rent to Tokio, as well as to a number of 
other cities and large towns lying within 
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the radius. 
coal in Japan the plant will be operated 
under the best conditions and will no 
doubt be well patronized. The total ex- 
pense of the proposed system will be no 
less than $10,000,000 according to the 
plans which the company have already 
drawn up. 


A new method of applying electric mo- 
tors in sawmills has been put in operation 
not long since, and it appears to be quite 
successful. The band saw is run after 
the manner of an endless belt between two 
discs, whose distance apart can be regu- 
lated by a suitable device so as to give the 
required tension. One of the discs is 
mounted directly upon the shaft of a 
fifty-horse-power motor. In this case the 
saw is placed horizontally, and fhe log 
which is to be cut up is placed on a slid- 
ing frame operated by a twelve-horse- 
power motor. When one board is sawed, 
the device carrying the band saw can be 
lowered by the right amount for cutting 
the next board, and so on. 

C. L. DURAND. 

Paris, June 22. 

een CREE 
COAL HANDLING IN SMALL PLANTS. 


BY H. S. KNOWLTON. 


In very small power plants it is diffi- 
cult to generate current with the same 
economy per kilowatt-hour which is ex- 
pected of large installations. The prin- 
cipal reason for this is the absence of 
methods of operation efficiently applic- 
able to the production of power on a 
Wholesale basis. Highly organized equip- 
ment designed to work economically on a 
large scale with expensive supervision is 
too costly for the plant of a few hundred 
kilowatts rating, and even with installa- 
tions of two or three thousand kilowatts 
there is need to scrutinize fixed charges 
pretty carefully before deciding to invest 
in superheaters, cconomizers, forced-draft 
apparatus, mechanical stokers and auto- 
matic coal-handling systems. Plenty of 
cases come up in which the installation of 
one or more of these svstems 1s desirable, 
but there ought to be definite figures back 
of each decision to use these auxiliary de- 
vices, 
The smal] plant suffers from relatively 
gh losses in the power-production proc- 
es, referred to the output throughout 
K day, (Direct economies in the use of 
a are dithcult to secure, but much waste 
ao by extra care that leaks 
i igh-pressure piping be stopped, by 

ong after the tightness of valves and 
traps, by using as far as possible the 


hi 


Owing to the high price of - 
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smaller engines for the lighter hours of 
the daily load, and by at least an annual 
calibration of the recording wattmeters on 
the switchboard. Anything which can be 
done to save labor without spending 
money for costly equipment is likely to 
pay well for all the time and thought be- 
stowed upon it. 

Particularly in the matter of handling 
coal one finds many small plants working 
under disadvantages. There is no blink- 
ing the fact that firing a boiler is not 
an easy job. Even the intermittent care 
of a domestic furnace is often a thorn in 
the flesh of the manager who can not see 
why enthusiasm is lacking in the boiler 
room of his power plant. The conditions 
in not a few small boiler rooms are so un- 
favorable to comfortable work that it is 
not surprising that the coal consumption 
seldom gets down where it ought to be. 
The room may be wretchedly lighted and 
without any means of artificial ventila- 
tion; there are likely to be no facilities 
for washing, nothing but a couple of 
chairs with the cane bottoins gone, for the 
use of the firemen between whiles; the 
gravity delivery of coal or the installa- 
tion of industrial railroad tracks in the 
boiler-room floor may never have been 
thought of, and finally, the chief engineer 
may not give the work of the firemen 
proper supervision for any one of a num- 
ber of plausible reasons. All these things 
may seem impracticable to the hard- 
headed manager who believes that the tend- 
encies of human nature to shirk disagree- 
able duties can not be overcome by any 
species of welfare work, but it is the solid 
truth that they vitally affect the fuel con- 
sumption. : 

It is frequently possible in a small plant 
to store coal at a higher level than the 
boiler-room floor, perhaps outside the 


‘building. If this can be done one shovel- 


ing can be cut out. It is a great deal 
cheaper to dump the coal from the wagon 
originally above the boiler-room floor, 
where it has been hauled by a couple of 
stout draft-horses, than to raise it by hand. 
If one or more chutes can be arranged to 
deliver the coal upon the boiler-room floor 
in front of the boilers, so much the bet- 
ter, but in such cases the chutes should be 
equipped with a discharging device which 
will deliver a fixed quantity of coal each 
time, with an automatic record of the 
number of deliveries. An old revolution 
counter, or even a discarded cash register, 
can often be pressed into this service. 

If the chute plan is not feasible on ac- 
count of the distance of the raised coal 
pile from the boiler room, narrow-gauge 


25 


cars ¢an be installed to run between’ the 
coal bins and the boilers, and the passage 
of each carload checked off either manu- 
ally or automatically. In some small 
plants the firemen seem to be perpetually 
pushing low-capacitv wheel-barrows be- 
tween the coal pile and the boilers, where- 
as with the use of narrow-gauge tracks, per- 
haps graded slightly downward toward the 
boilers, a much larger quantity of coal 
could be handled per trip, leaving the 
firemen larger periods of rest for the su- 
pervision of the boilers. If the industrial 
trackage provided parallel to the furnace 
fronts is supplemented by a siding, the 
fireman can change directly from his car 
to the furnaces, utilize the empty cars for 
taking up ashes, sltunt this ash car on the 


siding and proceed with the charging op- 


crations from the next car. This latter 
arrangement also frequently does away 
with the necessity of extra labor during 
times of peak load, as often a sufficient 
number of cars can be loaded and placed on 
the track in the boiler room to carry the 
station through the hours of heavy output, 
thus cutting down the labor item. A 
minor point is the cleanliness possible 
with this arrangement. 

With plants of 2,000 or 3,000 kilowatts 
capacity, the use of mechanical stokers 
charged by hand is sometimes ad- 
visable, but it is questionable if in plants 
of this size it pays to sustain the extra 
cost of steel work and direct overhead 
coal bunkers designed for large storage 
capacity with mechanical conveyers. An 
arrangement which does away with the 
frequently high cost of substantial build- 
ing construction for bunkers is to install 
a traveling coal bunker which may be 
moved back and forth along the front of 
the boilers and set to discharge its load at 
any desired point. The use of a simple 
system of narrow-gauge tracks, the provi- 
sion of plenty of light and windows which 
can be opened from the floor, with per- 
haps the use of an exhaust fan in the hot 
season, coupled with a few inexpensive 
arrangements for the personal comfort of 
the operating shifts, all mean better con- 
ditions in the boiler room, and they cost 
little in proportion to the beneficial re- 
sults which they tend to produce. It is 
specious to argue that improvements of 
this kind are not needed because they may 
not reduce the pay-roll of a single man. 
Labor must be paid for, and in so far as 
the physical tasks of the boiler room can 
he lightened lies the opportunity to utilize 
the intelligent fireman for more re- 
sponsible tasks having to do with lasting 
economy of fuel and better pay. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


British Patents for 1906. 


When the British Patents Act of 1902 
went into effect, there was a great deal of 
misgiving because it was contended that 
the method of search to which it gave ef- 
fect would be of little value, owing to the 
fact that the search applied only to Brit- 
ish patents, and also because, as is well 
known, most patent actions in the law 
courts do not depend simply upon antici- 
pation by previous patents, but upon the 
state of common knowledge at the time 
when the patent was filed. It was also felt 
that the fact of a specification being ac- 
cepted by the Patent Office after search 
would be. taken as an indication that the 
patent was certainly valid, thus giving it 
a spurious value. These forebodings do 
not appear to have been fulfilled. The 
new act only came into force in 1905; 
therefore the year under revicw, which is 
the second to which the act apphes, is the 
first one which really indicates the true 
effects of the act. In 1905 complete spec- 
ifications numbered 18,806, whereas in 
1903 there were 15,831, and in 1904 there 
were 15,925. A considerable part of this 
Increase was no doubt due to the more 
expeditious filing of complete specifica- 
tions necessitated by the shortening of the 
time allowed for completion from nine to 
six months. In 1906 it is noticeable that 


the number of complete specifications was — 


18,228. As there is no corresponding ex- 
planation for the past year, it can only 
he concluded that inventors generally have 
appreciated the benefits of the official 
search. One effect of the search has been 
that a great number of specifications have 
been amended, such amendments being 
often the result of conference between the 
examiner and the applicant. It will be 
recognized how very generally modifica- 
tions are desirable when it is mentioned 
that no less than 8,785 specifications were 
amended, out of a total of 15,369 that 
were accepted. With regard to the trend 
of invention during the past year, the 
small increase in the number of applicants 
over that of 1905 appears to be in a large 
measure due to activity in the automobile 
industry. There have been a large num- 
ber of inventions to prevent skidding, and 
there were many applications for patents 
on emergency brakes.—.tbstracted fron 
the Electrician (London), June 1k. 


ing on the one rail, the outer. 


Rail Corrugation. 

In this article the contributor takes ex- 
ception to some of the statements which 
have been published from time to time 
concerning the causes of rail corrugation. 
Where the statement has been made that 
the corrugations are caused through the 
bed in or on which the rails are laid being 
too hard or not rigid enough, the corre- 
spondent states that he knows of rails that 
are laid on concrete of almost all thick- 
nesses, and also on longitudinal timbers 
buried in concrete and cross-sleepered with 


_girder sleepers, some bolted together and 


some not; in fact, where the conditions 
of rigidity are ideal, and all of these 
rails were corrugated in certain places. He 
thinks this does away with the theory that 
the bed is responsible for the corrugation. 
The author concludes that routes used ex- 
clusively by bogies are corrugated. ‘There 
is no corrugation on a straight-rail—that 
is, a rail which is straight and in line. 
There is no corrugation on the inner rail 
of a curve. There is no corrugation on a 
curve of less than 150 feet radius. Cor- 
rugations will form on any rail that is 
not straight, whether uphill or down, pro- 
viding the rail forms the outer or longer 
rail of the curve or series of curves 80 
made, and the cars travel quickly enough. 
If any engineer will pick out a bad rail 
on his system on a so-called straight road, 
and pull up the paving and slew the rails 
over a little so as to reverse the curve, he 
will sce that the smooth rail will corru- 
gate, and the corrugated rail will wear 


smooth. Or, again, put the rails straight 


and to line, and in a very few weeks all 
traces of corrugations will be gone. He 
thinks this is proof enough that neither 
the bed, the rails, the rolls, the chatter- 
ing or hammering of the gear wheels, or 
the end drive is to blame for this trouble. 
Where two wheels are fast on one axle, 
each can revolve only the same number of 
times. Where one has to travel farther 
than the other, one must jump or stick 
to gain the difference in the distance cov- 
ered. This accounts for corrugations be- 
On slack 
curves, Where the cars run quickly, the 
trouble is worse, and on roads not in line, 
but called straight, all places affected will 
be found to be as stated above—that is, 
on the longer rail forming a curve, how- 


ever slight, and on one rail only.—Ab- 
stracted from the Tramway and Railway 
World (London), June 6. 
. j @ 

The Irish International Exposition. 

The exhibition opened in Dublin, Ire- 
land, on May 4, does the highest credit to 
Ircland, and should dispel forever the 
impression that the Irish lack energy and 
initiative, for purely Irish firms through- 
out the provinces have responded admirably 
to the dceasion, both as guarantors and as 
exhibitors. The exhibition power plant 
is divided into two parts, half being driven 
by gas and half by steam. Steam is raised 
in three Babcock & Wilcox boilers fitted 
with chain grates of the close-link pattern 
driven at three speeds by means of an en- 
lirely enclosed change gear which runs in 
oil. Each boiler is rated at 10,000 pounds 
per hour. Feed water is supplied to the 
boilers by two Weir pumps. The four 
steam engines are of Irish make, two 
being by Combe-Barbour, and two by 
Workman-Yeames, both Belfast firms. Of 
the two gas engines, one is a National, 
and the other a Crossley. The funda- 
mental idea underlying the power-station 
scheme was to have the units dissimilar, 
so that the whole should provide the great- 
est possible interest to visitors. Both 
Combe-Barbour cngines are direct-coup- 
led to Westinghouse generators, one rated 
at 400 kilowatts, 220 volts, and the other 
rated at 300 kilowatts, 500-550 volts. The 
Workman-Yeames engines are direct- 
coupled to General Electric dynamos, one 
generating at 460 volts, and the other at 
230 volts. The 400-horse-power engine 
built by the National Gas Engine Com- 
pany is direct-connected to a Siemens 
dynamo generating at 220 volts. The 180- 
horse-power Crossley engine is belt-con- 
nected to a General Electric 220-volt 
dynamo. The switchboard is a remark- 
ably handsome specimen of low-pressure 
work, and was built by the General Elec- 
trie Company. It is made up of Sicilian 
marble in nine panels, six for the dynamos 
and three for the main feeders. The 
erounds and buildings are illuminated by 
are lamps; the grounds with 120 Santora 
ten-ampere flame are lamps run four in 
series on 220 volts; and the buildings, ev: 
cept under the dome, with 200 five-ampere 
Davy white arcs of the enclosed type, run 
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o jn series on 220 volts. About 200 Gen- ._ 


eral Electric open-type arcs are also util- 
ized, making about 520 arcs 1n all. Six 
thousand white and 6,000 ruby lamps out- 
line the principal features of the central 
building. The change from one color to 
the other is made by means of a change- 
over switch specially designed by the West- 
inghouse Company for the purpose. It 
consists of a pair of large liquid motor- 
starters joined together, the blades being 
fixed to the same spindle. It is rated to 
change over full load 120 times an hour 
without boiling the water. About 1,500 
lamps burning five in series outline the art 
gallery. There are a number of motors 
installed for a variety of purposes, such 
as ventilating fans for the restaurants, 
induced draft fans for the boiler house, 
water lifts for the water chute, and 
smaller pieces of apparatus.-—A bstracted 
from the Electrical Review (London), 


June 14. 
@ 


The Electric Lighting of the Palace 
Theatre, London. 


The Palace Theatre, on Shaftsbury 


_ avenue, located in the west end of Lon-: 


don, England, was originally designed as 
a national opera house. 
largest theatres in London, and is’ fur- 
nished and equipped with great mag- 
nificence. The mechanical equipment is 
particularly complete. The boiler house 
contains three Marshall locomotive-type 
boilers, each developing about fifty horse- 
power, and all are hand fired. - There are 
two Pearn feed. pumps, each capable of 
delivering about 600 gallons of water per 
hour. The engine room is equipped with 
three Willans compound engines direct- 
coupled to Siemens dynamo; =” These 
dynamos develop sixty-five kilowatts éach. 
Theré is also a Willans-Parker thirty-five- 
kilowatt dynamo. The main switchboard 
is built up of substantial slate panels, and 
is provided with automatic overload and 
reverse-current cutouts in the machine cir- 
cuits. In addition to the usual main and 
Circuit switches there are also two watt- 
hour Meters, one for measuring energy 
supplied to the back of the house, and 
the other for the front. The average load 
im the evening is about 1,200 amperes at 
100 Volts. By the side of the main board 
1S a Separate teak board, which is used 
solely for the engine and boiler room 
supply. Mounted on this board are the 
change-over switches which enable the at- 
tendant to throw over the cntire light- 


Mai mains in the event of a break- 
own. Nearly all repairs are carried out 
on the premises, and for this purpose 


It is one of the- 


about ten feet above the floor level. 


Ing of the rooms to the Charing Cross » 
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a small workshop has been fitted yp in 
a room next to the boiler house. The main 
house switchboard is situated in an under- 


ground brick chamber provided with an: 


iron door. Altogether it controls some 
3,000 lamps, and is divided into two sec- 
tions, each of which is provided with a 
main change-over switch. There are 
some forty-four circuit switches and fuses 
on the board, two of which control fan 
circuits. These fans are driven by four- 
horse-power motors, and one is employed 
for drawing vitiated air out of the thea- 
tre, and the other for driving in warm air 
in the winter and cool air in the summer. 
There is a circuit separate from the main 
switchboard, and supplied only from the 
company’s mains, carrying 300 emergency 
lamps. Adjoining the switchboard cham- 
ber there is a brick compartment accom- 
modating a vacuum carpet cleaner driven 
by a six-horse-power motor. In the front 
of the house a new twenty-four-way 
branch switchboard has been installed. 
This carries ten-ampere tumbler switches 
mounted on a slate base. There is also 


a similar board of nine ways for con- 


trolling the decorative lights which out- 
line the windows in the front of the house. 
The projectoscope instrument is housed 
in an iron fireproof room, and is provided 
with duplicate arc lamps. ‘This appa- 
ratus takes 100 amperes. All necessary re- 
sistances are fixed in the same room, as 
are also change-over switches, so that if 
one source of supply fails, the other is 
immediately available. The main stage 
board is situated in the prompter’s corner, 
It is 
provided with change-over switches, each 
capable of carrying 200 amperes. In the 
aggregate, some 2,000 lamps are con- 
trolled from this point. There are forty- 
five circuit switches on this board. A 
somewhat unusual feature of the theatre 


lighting is the fact that a large number. 


of auditorium lights, as well as those on 
the stage, are provided with dimmers. 
Thus, all the lamps in the large sun- 
burner, as well as those on the various bal- 
conies, can be extinguished gradually or 
may be run at any desired degree of 
brightness. The footlights consist of 200 
thirty-two-candle-power lamps. The lamp 
bulbs are at present all of ciear glass, as 
it has been found that there is practically 
no demand on the variety stage for col- 
ored footlights. The footlights are sup- 
plied from three separate circuits, adjacent 
lamps being on different circuits, and 
there is a fuse for every fifteen lamps.— 
Abstracted from Electrical Engineering 
(London), June 13. 
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Tar Oils for Diesel Engines. 

When the Diesel engines were first in- 
troduced, it was thought that the great 
feature of the new motors rested on the 
fact that an engine had been brought out 
which would consume any kind of liquid 
fuel. As is often the case, the develop- 
ment took place on rather different lines. 
The Diesel engine showed its own prefer- 
ences as regards fuel, just like the gasoiene 
motor, and other difficulties had first to 
receive attention and be overcome. In 
Germany tar oils are broadly distinguished 
as lignite tar oils and coal tar oils. The 
tar oils gained from the distillation of 
wood and peat are not at present of much 
importance. Again, speaking broadly, lig- 
nite tar oils are considered a suitable fuel 
for Diesel engines, while most of the coal 
tar oils are regarded as unsuitable. Al- 
though there is no inducement to use a 
high-grade paraffine oil as fuel, general 
experience seems to have suggested that 
a tar oil containing more than 2.5 per cent 
of paraffine would not answer in Diesel 
motors. Paul Rieppel has found, how- 
ever, that a higher percentage of paraffine 
did not in itself disqualify the tar oil 
as Diesel motor fuel. He raised the par- 
affine proportion by steps to 15.2 per cent, 
and worked with such fuels for more than 
fifty hours without experiencing any 
trouble. As, moreover, crude petroleum 
and gas oils of foreign origin containing 
considerably more than 2.5 per cent of 
paraffine answer perfectly in Diesel en- 


gines, the conclusion that the paraffine 
percentage was not, as such, a criterion 
for the suitability of the Diesel motor 
fuel appeared to be justified. Mr. Riep- 
pel resolved to investigate the whole prob- 
lem, with the object of ascertaining which 
oils and mixtures can be recommended, 
and the cause of their suitability. Benzine 
proved very unsatisfactory. There were 
mis-fires and violent explosions. The ex- 
haust would shoot out as a column of fire 
and soot, and pistons and valves became 
badly tarred. Mixtures of benzine with 
tar oils, especially the creosote and anthra- 
cine oil, worked well.—Abstracted from 
Engineering (London), June 14. 
. | si | 
Illinois Contractors’ Annual 
Meeting. 


The annual meeting of the Illinois 
State Electrical Contractors’ Association 
was held on Saturday June 15, at Dan- 
ville. Officers were elected as follows: 
President, F. D. Bolte, East St. Louis; 
vice-president, T. D. Allen, Danville; sec- 
retary, A. F. Frankeberger, Danville; 
treasurer, J. Pierce, Chicago; directors, 
H. O. Peterson, Chicago; J. B. Scholes, 
Springfield; G. A. Lieber, Jacksonville. 
J. T. Marron was elected a delegate to 
the national convention in New York city, 
July 16-18. 
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Automatic Storage Battery 
Charging Switch. 
The Richardson Engineering Company, 
Hartford, Ct.. has placed on the market 
an automatic storage battery charging 


switch, an illustration of whieh is shown 
herewith, 


This switch makes connection 
automatically between the generator or 
source of current and the storage battery 
when the voltage is high enough to charge 
the battery, and disconnects the circuit 
automatically when the voltage falls too 
low. Each switch is furnished for a spe- 
cifie voltage or for charging a certain 
number of cells of storage batiery. A series 
coil is employed to assist the voltage se- 


AUTOMATIC BATTERY CHARGING SWITCH. 


lecting coil after the contact has been 
made. The breaker is provided with car- 
hon contacts on each side to take the are 
when the cirewt breaks. Adjustments are 
provided on the bottom of the breaker, 
so that it may be set to release within cer- 
tain reasonable limits of voltage and cur- 
rent; and there is also an adjustment for 
limiting the pull of the breaker. 

All parts are jigged and interchange- 
able. The coils are interchangeable, and 
can be substituted for different voltages. 

The contacts which carry current are a 
special spring bronze, and in the larger 
circuit-breakers are made up 1D units. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Heavy-Duty Field Rheostats. 

The accompanying illustrations show 
front and rear views of the latest type 
heavy-duty field rheostat placed on the 
market bythe Ward Leonard Electric Com- 
pany, Bronxville, N. Y. In this rheostat 


Front View, Heavy-Doty? Fret>D R#eEostat. 
there is one unit per step,each step consist- 
ing of a German silver strip unit. The unit 
is fastened by heavy connecting clamps to 
the contact The company 
claims this resistance to be superior to the 
grid type. There is no multiplicity of 


Wiring; in fact, the only wiring is from 


segments. 


REAR View, Heavy-Duty FIELD RHEOSTAT. 


the final terminal unit to the connecting 


post. DParalleling of resistances is elim- 
inated. The centre of the stud on the 


base does not carry current, and the con- 
tact is made between segments and heavy 
flexible shoes, insuring perfect contact. 


Electric Fountains for Deco- 
rative Work. 

The New York Electric Fountain Com- 
pany, 114-116 West Thirty-ninth street, 
New York city, is meeting with success 
in placing its electro-luminous and port- 
able table fountain. An illustration of the 
type “A” fountain is shown fierewith. The 
hase is thirteen inches in diameter, and 
the height to the top of the dome is 
twenty-six and one-half inches. The base 
of the fountain is in antique metal, and 
the catch basin and dome are made of 
leaded glass. This fountain is composed 
of a small motor and a centrifugal pump, 
the latter placed in the interior of a basin 
and connected directly to the motor shaft. 
The pump takes the water directly from 


PoRTABLE LUMINOUS ELECTRIC FOUNTAIN. 


the basin and conveys it through the pipes 
and a multiplicity of small nozzles, thus 
producing cascades. The water falling 
upon the dome returns to the basin, and 
thence again to the pump. There is no 
water connection necessary with this ap- 
paratus, as when the basin is once filled, 
it is not necessary to refill until the water 
diminishes by the process of evaporation. 
To produce the play of the fountain and 
its effects it is only necessary to attach 
the wire to any circuit and turn on the 
switch. The dome is illuminated by an 
incandescent lamp, and revolves by means 
of a jet of water driven against flanges on 
the under side of the rim of the dome. 
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Autogenous Welding. | 
Oxygen and acetylene in a blowpipe 
flame produce ‘the highest temperature 
(6,300 degrees) of any flame as a product 
of combustion. It is 1,200 degrees higher 
than the oxyhydrogen flame and nearly 

equals the electric arc. . 
This process is valuable for replacing 
riveting and brazing in many instances. 


WELDING Cast IRON. 


Two sheets of metal may be welded by 
Placing their edges in contact and follow- 
ing along the seam with a blowpipe. This 
autogenous welding process is especially 
valuable in the foundry, as the blowholes 
and similar defects in castings and forg- 
ings are made good. Cast iron, wrought 
iron, steel castings and forgings, copper, 
brass, bronze and aluminum in many 
forms of construction are effectively 
Welded, either in the manufacture of new 
parts or in repairing accidental breaks. 

To insure strength, the joint is 
slightly overloaded by melting a wire or 
rod of same material as metal to be 
welded, at the same time the edges are 
fused. The unfinished joint is stronger 
than the body of the metal and the fin- 
ished joint is practically the same. 

Any shaped hole can be cut in steel 
plates up to six inches in thickness, as 
with the blowpipe the operator can ac- 
complish cutting feats impossible with a 
saw. In cutting, the flame is proportion- 
ately elongated by pressure to penetrate 
to the bottom of the cut. The intense 
heat 18 80 localized that the kerf is prac- 
tically the same ag if a saw were used. 

A plant for autogenous welding with 
this process has recently been installed 
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' at the Worcester Pressed Steel Company, 


Worcester, Mass., which is the second in 
this country. l 

The oxygen and acetylene are each gen- 
erated in a separate apparatus and con- 
veyed through separate pipes to the blow- 
pipe. The distinctive feature which has 
done the most to make this welding proc- 
ess of wide commercial value is the in- 
troduction of a means for producing 
oxygen. By combining this chemical 
product with water, chemically pure oxy- 
gen is as easily obtained as in uniting 
calcium carbide and water, acetylene is 
liberated; the chemical reaction in each 
case being analogous. 

The oxygen generating apparatus con- 
sists of two lead-lined generating cham- 
bers. arranged with a scrubber and set- 


WELDED THREE-EIGHTHS-INCH_STEEL TANK. 
tling chamber between. In making oxy- 
gen, one generator is filled with the re- 
quired amount of lukewarm water, to 
which one chemical charge is added. 
While this solution is being stirred with 
an agitator, operated by a crank, pro- 
vided for the purpose, a solution of iron 
sulphate and water is added, which acts 
as & catalyzer. 

The oxygen liberated passes from the 
generator through the scrubber and a 
water-sealed trap into .the gasometer; 
from the gasometer the oxygen is com- 
pressed to ten atmospheres (147 pounds) 
with an air-compressor into a pressure 
storage tank. It is then conducted 
through three-eighths-inch copper pip- 
ing from which branches of one-fourth- 
inch copper piping lead to the blowpipe 
connections. Reducing valves are ar- 
ranged so the operator can vary the 
pressure of the gas at the blowpipe at 
will. Each blowpipe is supplied with 
twenty-two different-sized nozzles so the 
size and power of the flame are varied 
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according to the thickness tf the metal 
to be welded. | 
The acetylene generator is of the 
water-feed type, composed of a cylin- 
drical-shaped tank, which serves as a 
gasometer and regulator, connected by 
three water supply pipes to three carbide 
receptacles or trays, half cylindrical in 
shape, each containing six compartments. 
Each tray holds about twelve pounds of 
lump carbide. The acetylene is used 
under practically a uniform pressure 
varying from 2.2 to three pounds. The 
pressure is obtained and maintained by 
two water-levels in the gasometer, em- 
ploying as a means the principle of the 
well-known water column, which auto- 
matically governs the supply and pressure 
of the gas. Any pressure in excess of 
three pounds escapes through a vent or 
blow-off outside the generator building. 
From the regulator and gasometer, the 
acetylene is conveyed through a one-inch 
main pipe with one three-eighths-inch 


WELDED PARTS. 


branch leading to each blowpipe connec- 
tion, : , 

A feature of this acetylene apparatus 
is a “safety valve” located between the 
blowpipe connections and the acetylene 
gasometer. ‘This consists of a one-inch 
pipe leading into and two one-inch pipes 
leading out from the rectangular metal 
chamber. The inlet pipe connects with 
the gasometer. One outlet conveys the 
acetylene to the blowpipes, the other 
vents to the outside air. The inlet and 
outlets are separated by a water-sealed 
trap which prevents any possibility of 
ignition reaching the generator and gasom- 
eter by burning back through the hlow- 
pipe supply pipes. 

The blowpipe is of brass construction 
specially designed on the injector prin- 
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ciple and carefully proportioned for its 
intended purpose. It is about twenty- 
four inches long and weighs two pounds. 
It is provided with two inlets which re- 
main entirely separate practically the 
entire length of the blowpipe and enter 
a mixing chamber with a common out- 
let at the point of combustion. 

In: lighting the blowpipe, the acetylene 
is first turned on full; then the oxygen 
is added until the flame has only a single 
cone. At the apex of this cone the tem- 
perature is 6,300 degrees Fahrenheit. In 
welding, this point is held from one- 
eighth to one-fourth inch distant from 
the metal to be welded. Too much acety- 
lene produces two cones and a white 
color; an excess of oxygen is indicated 
hy the flame assuming a violet tint. 

The total heat generated per cubic feet 
of acetylene is about 1,500 British thermal 
units, which, aside from the initial 
decomposition, is furnished mainly by the 
combustion in oxygen of the carbon into 
carbon dioxide and in lesser degree by 
the combustion of hydrogen into water 
vapor. Pure acetylene at a pressure of 
less than thirty pounds, even when passed 
through pipes at white heat, is safe, but 
when mixed with oxygen (or air) is dan- 
gerous. An explosive gas mixture en- 
closed in a pipe does not inflame at once 
throughout the entire pipe but from one 
end of the pipe; ignition travels at a cer- 
tain speed which increases as the square 
of the pipe section; therefore, to render 
safe the use of oxygen and acetylene in 
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borax or boracic acid, moistened with 
water, is used to prevent the volatilized 
zinc from being deposited on the joint 
and destroying the weld. This process 
welds by fusion, forming a metallic union 
of the parts, which is imperceptible after 
finishing. 

An operator of average ability can weld 
steel or copper sheets at the rate and cost 
for gas approximately as follows: 

.035° (about +°) 288° per hour, $0.0031 per inch 


.062" (about 4%") 200° per hour,  .UU65 per inch. 
.128° (about 44") 120° per hour, .016 per inch. 
877° (ubout 3g") 60° per hour, .0v? per inch. 


The Worcester Pressed Steel Company 
has accomplished some difficult auto- 
genous welding with aluminum, prac- 
tically overcoming the trouble from the 
oxide which forms on the surface of 
aluminum when exposed to the atmos- 
phere. -Although aluminum melts at a 


- comparatively low temperature (1,200 


degeres Fahrenheit) it rapidly conducts 
and absorbs heat and requires a high local 
heat to obtain the best results. 
a en OS 
i The Fox Terminal Hood. 
The Fox Manufacturing Company, Mil- 
waukee, Wis., has placed on the market 


the Fox terminal hood, illustrations of: 


which are shown herewith. These ter- 
minal hoods are especially designed for fire 
and weather-proof service, for railway 
work, transformer insulation, fire-alarm, 
telephone ‘exchange, isolated plant and 
street lighting systems, and for all outside 
wiring and entrance work. The splice, if 
necessary, can be made under the hood, 


THE Fox TERMINAL Hoop. 


the blowpipe flame, the gas mixture is 
civen a speed by pressure greater than 
the rate of propagation of the flame. No 
‘flux or molds are required to weld 
metals such as iron, steel and copper, but 
for alloys, viz.: Brass, bronze, ete., a little 


which is easily put on and does not re- 
quire a threaded pipe. The hood is made 
to fit every size of pipe and every size 
of wire. Conduit can be brought through 
the base and continued from one hood to 
another as easily as the wires themselves. 
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The “Sky Rocket” Lightning 
Arrester. 

The Chance Manufacturing Company, 
Centralia, Mo., has placed on the market 
a new form of lightning arrester for tele- 
phone, telegraph and other clectrical cir- 
cuits, designated as the “Sky Rocket” ar- 


rester, owing to its appearance. This ar- 
rester contains a choke-coil made up of 
the same size and quality of wire as the 
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THE ‘“SkyJRocket” LIGHINING ARRESIER. 


line conductor, formed on a porcelain tube 
and placed within a grounded steel tube, 
separated therefrom by a heavy porcelain 
bushing at both ends. This bushing al- 
lows a thin air space between the coiled 
line conductor and the grounded tube. 
The arrester is placed outside of the 
building in series with the line. The light- 
ning must take twenty-two convolutions 
within the grounded tube before it can 


enter the apparatus which is being pro- 
tected. 


—e 


Good Year for Car Building. 

The annual report of the American 
Car and Foundry Company for the year 
ended April 30, shows an increase in gross 
and net earnings over last year. At the 
stockholders’ meeting held in Jersey City 
on June 27, A. B. Hepburn, president of 
the Chase National Bank, was elected a 
director to succeed Walter J. McBride. 

The figures shown by the income ac- 
count are as follows: Gross earnings, 
$11,115,087, compared with $5,648,553 
last vear; net earnings, $9,347,084, com- 
pared with $4,158,450; balance available 
for dividends, $8,139,536, compared with 
$3,807,660; balance, $6,039,536, com- 
pared with $1,357,660; surplus for the 
vear, $5,439,536, and total surplus $19,- 
552,630. 

Clarence Price, formerly ceneral sales 
agent, was elected a vice-president, and 
William M. Hager, formerly essistant sec- 
retary, was made sccretary. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

NEWARK-JERSEY CITY MONORAIL SCHEME—Plans are said 
to be under way to build a monorail electric railway in New Jersey 
between Newark and Jersey City. The system is the invention of 
H. H. Tunis, a civil engineer of Baltimore, Md. It is understood 
that John H. Starin, of New York, Charles Stewart Smith and 
Woodbury Langdon are financially interested in the project. 

MORE CAPITAL FOR THE TRI-CITY RAILWAY COMPANY— 
An amendment to the articles of incorporation of the Tri-City Rail- 
way Company has been filed announcing the increasing of the 
capital stock of the company from $1,500,000 to $2,500,000. The 
amendment is signed by J. F. Potter, president, and H. E. Weeks, 
secretary. This increase in stock will enable the company to carry 
out its vast plans for improvement of the car lines. 

INDIANA TRACTION LINES UNITE—The Evansville (Ind.) 
Railway Company has been incorporated with a capital stock of 
$1,000,000. The incorporation consolidates the Evansville, Rock- 
port & Eastern with the Evansville & Mount Vernon, both com- 
pleted traction lines. It is proposed to build through to Louisville. 
The officers are: president, W. L. Sonntag; vice-president, C. H. 
Battin; treasurer, M. S. Sonntag; secretary, F. W. Reitz; chairman 
board of directors, William H. McCurdy. 

RAILROAD RIGHT OF WAY—The Supreme Court decided on 
June 21 that an interurban railway company operating a leased 
road has power to condemn. a right of way for a transmission line 
from its power-house to the leased line. The question was raised 
by the condemnation of a way from the power-house of the In- 
dianapolis & Cincinnati Traction Company across to the road from 
Greensburg to Indianapolis, which the company operates under a 
lease. Leonidas H. Mull Objected to having the wires cross his 
farm in Rush county, but the Circuit Court decided against him and 
its decision was affirmed. 


ONEIDA RAILWAY COMPANY INCREASES CAPITAL—The 
Oneida Railway Company held a meeting on June 22 at which 
it was voted to increase the capital stock from $15,000 to $2,000,000. 
The additional stock will be issued almost entirely to pay the cost 
of electrifying the West Shore Railroad, which was done under this 
company’s management. The Rome City Railway Company at a 
meeting Saturday also voted to increase its capital from $150,000 
to $500,000. A small part of this increase will be used to pay for 
improvements recently made, and the balance will be held in the 
treasury to pay for extensions that are contemplated. 


NEW MEXICAN ELECTRIC LINE—Dr. J. W. Lim, of Torreon, 
one of the stockholders of the Banco de China y Mexico, and other 
wealthy Chinamen of Torreon and northern Mexico, have secured 
from the state government the right to build and operate an elec- 
tric line between Torreon and Matamoros, Coah., a city about ten 
kilometres from Torreon and situated in the heart of the cotton- 
Producing country of Mexico, known as the Laguna district. 
Matamoros has a population of about, five thousand people. The 
machinery has been ordered from the United States and work will 
begin at a very early date. The engineering is being done by a 
local engineering firm, Lineberg & Rone. 

BUFFALO, GENESEE & ROCHESTER RAILWAY COMPANY 
MAY BUILD LINE—The state board of railroad ed eee = 
unanimously granted a certificate of necessity to the A Aa 
Genesee & Rochester Railway Company, which proposes to is _ 
double-track street surface railroad from Depew eee me x 
distance of sixty miles. The road will also a ae ay ean 
Depew Railroad, which is now in operation. a A A Conte. 
through the towns and villages of senate ig $7,500,000. The 
Batavia, Le Roy and Chili. The capital stoc aie tor $3,000, 
board has also consented to the issuance of = EA R, 
000 by this company, the proceeds to be use 


its financing. 
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PENNSYLVANIA TUNNEL CONSOLIDATION—The Pennsyl- 
vania Railroad Company has consolidated its two tunnel companies, 
known as the Pennsylvania, New Jersey & New York Railroad 
Company of the State of New Jersey and the Pennsylvania, New 
York & Long Island Railroad Company of the State of New York, 
and the name of the consolidated company is Pennsylvania Tunnel 
and Terminal Railroad Company. By this consolidation a duplica- 
tion of corporate and accounting work will be abolished and the 
completion of the Pennsylvania Railroad’s New York tunnel exten- 
sion will be continued by the consolidated company. The directors 
named in the articles of incorporation are: James McCrea, of Ard- 
more, Pa.; John P. Green, Rosemont, Pa.; Charles E. Pugh, 
Overbrook, Pa.; Samuel Rea, Henry Tatnall, Bryn Mawr, 
Pa.; William Burns, Philadelphia; Thomas Dewitt Cuyler, 
New York; Clement A. Griscom, head of the International 
Navigation Company, Haverford, Pa.; John D. Crimmins, New York, 
and F. L. Sheppard, Long Branch, N. J. 


IOWA INTERURBANS TO COMBINE—It is stated that the in- 
terurban railway companies of Iowa have practically perfected an 
agreement to issue interchangeable mileage books good on all 
electric lines in the state. The details of the agreement have not 
been announced, but it is understood that an organization will be 
conducted the same as the Western Passenger Association, which 
acted as a clearing house for the interchangeable credential] books 
that have been issued for years by western roads. The object of 
the movement is said to be to advertise electric lines in various 
parts of the state and also to promote business. Traveling men who 
cover the entire state would thus be enabled to buy a mileage book 
and get a rate of one and one-half cents per mile over electric lines 
at many points instead of paying two cents on the steam roads. 
There are several electric railways in operation now. Among them 
are the Polk electric lines out of Des Moines, the Fort Dodge, Boone 
& Des Moines line, the Cedar Rapids & Iowa City, the Clinton & 
Davenport line and the Waterloo, Cedar Falls & Waverly line. 

MAY ELECTRIFY NICKEL PLATE ROAD—The Nickel Plate 
Railroad may be called upon to solve the problem of through 
trolley traffic between Cleveland and Buffalo, forestalling the efforts 
of the original trolley builders to complete electric service between 
those cities. With only a few short links remaining to be built to 
complete the trolley chain around the south shore of Lake Erie, 
the chances are now considered better than ever in favor of the 
steam lines that the electrification of the latter will head off the 
efforts of the pioneer electric railway builders. At present the 
passenger traffic of the Nickel Plate on its entire mileage from 
Buffalo to Chicago is said to be only about $3,000 per mile per an- 
num. The Lake Shore Electric is earning between Toledo and 
Cleveland over $5,000 per mile per annum. The Cleveland, Paines- 
ville & Eastern electric line earns over $10,000 per mile per an- 
num. These figures show the amount of passenger traffic that could 
be diverted to the Nickel Plate if converted to electric equipment. 
It would not only make.a strong bid against the trolleys for 
suburban traffic but would draw largely from the unprofitable short 


haul business of the Lake Shore. 
DATES AHEAD. 
Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 


ting. 
National Electrical Annual meeting 


Contractors’ Association. 


. ity, July 17-19. 
pase he ee Engineering Society. Annual meeting, Boston, 
Mass., July 30-31. Noik: 


International Association of Municipal Electricians. 


. August 20-22. 
j Omo Electric Light Association. 


st 20-22. 
AY anadan Electrical Association. 


11-13. | " 
a a tee Association. Annual meeting, Milwaukee, W 


October 8-10. 


Annual meeting, Toledo, Ohio, 


Annual convention, Montreal, 
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ELECTRIC LIGHTING. 


LITTLE VALLEY, N. Y.—At a special election it was voted to 
enlarge the electric plant, at a cost of $8,000. 


WARRENSBURG, MO.—The Magnolia Light, Heat and Power 
Company, which owned the Warrensburg lighting plant, has sold the 
plant to a Philadelphia syndicate for $50,000. 


CHICOPEE, MASS.—The appropriation of $19,000 requested by 
Manager George E. Stebbins for alterations in the arc-lighting 
system of Chicopee has been granted by the board of aldermen. 


KITTANNING, PA.—The Kittanning & Leechburg Railways 
Company has closed a deal for the purchase of the plant and 
franchises of the Kittanning Electric Light Company, the consider- 
ation being something over $25,000. 


LIMA, OHIO—Plans have been drawn for a $30,000 auxiliary to 
the present electric light plant, which is operated in connection 
with the waterworks system. The city expects to do a commercial 
business in addition to the city lighting. 


ST. LOUIS, MO—A mutual electric lighting company is pro- 
jected for residents of the thickly populated suburban towns of St. 
Louis county. Its formation is being urged by B. H. Matthews, and 
a number of residents of Wellston and Clayton. 


WARRENSBURG, MO.—A Philadelphia syndicate has closed a 
deal for the electric light plant at this place. The plant is one 
of the finest in Missouri and will be greatly improved. The same 
syndicate owns the Trenton, Mo., light and power plant. 


SCOTTSBORO, ALA.—There is a movement on foot for the 
establishment of an electric light plant in this place. Several 
well-known citizens of the town are behind the enterprise, and the 
probabilities are that such a plant will be established. 


COLUMBUS, GA.—The city council has passed an ordinance 
calling for an election on October 10 on the issuance of $100,000 
of four per cent bonds to run for twenty-five years, the proceeds to 
be used in the construction of a municipal lighting system. 


NEW CASTLE, PA.—A roundhouse and electric lighting plant 
are to be installed here this year by the Pennsylvania Railroad 
Company at a combined cost of nearly $275,000. The electric plant 
will furnish light to the railroad yards, which are several miles in 
length. 


NIAGARA FALLS, N. Y.—At a meeting of the reservation com- 
mission W. C. Thayer, of East Aurora, was awarded the contract 
for the completion of the electric light system on the state lands 
- in this city. The legislature recently appropriated $14,000 for this 
purpose. 


LAWRENCEBURG, TENN.—Lawrenceburg is to have electric 
lights and waterworks. BE. C. Kirkpatrick, civil engineer, has been 
employed by the city to make the necessary surveys, and oversee 
the work of erecting and putting in operation a plant of this kind. 
Work will be pushed to completion. 


MORRISTOWN, N. J.—At a special meeting of the board of 
aldermen the contract for electrical street lighting awarded Peter 
V. Stryker was transferred to a company organized by Mr. Stryker 
in conformity with a previously understood agreement. It is known 
as the Morris & Somerset Electric Company. 


ATLANTA, GA.—Stone & Webster are completing surveys for a 
large water power development, which they are financing, on the 
Chattahoochee river just below West Point, Ga. About 28,000 
horse-power will be furnished, all of which will be taken by cotton 
mills and electric railways in the vicinity. 


ALBANY, N. Y.—The Corinth Electric Light and Power Com- 
pany, to operate in the towns of Saratoga county, has been incor- 
porated at the office of the secretary of state. The capital is 
$25,000 and the directors are: Warren Curtis, of New York; War- 
ren Curtis, Jr., of Corinth, and F. B. Coolidge, of Glens Falls. 


ALBANY, N. Y.—The state commission of gas and electricity 
has approved the application of the Beaver River Light and Power 
Company to transact business in Lowville, Lewis county, and to 
issue $40,000 stock and $120,000 bonds and to acquire the stock 
of the Wetmore Electric Company, now operating in that village. 


HOUGHTON, MICH.—The city council has entered into a five- 
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year contract with the Houghton County Electric Company for 
lighting the city. The rate is to be $80 per lamp. It is provided 
in the contract that if a better rate is given any other town in the 
county during the five years Hancock shall receive a similar rate. 


RICHMOND, IND.—The common council of this city has issued 
an appeal to citizens to support the municipal lighting plant, in the 
face of competition. The plant was established five years ago at 
a cost of $250,000 and the city is now asked to invest about $60,000 
for repairs and betterments in order that it may compete suc- 
cessfully with the private plant. 


CANANDAIGUA, N. Y.—The Ontario Light and Traction Company 
has executed contracts for the rebuilding of the old electric light 
plant at Littleville, from which Canandaigua, Shortsville and Man- 
chester are supplied with electricity. The plans call for a new 
concrete building, and the machinery will be the most up-to-date 
obtainable. The old building will be abandoned. 


OTTAWA, ONTARIO—The statement of accounts of the muni- 
cipal electric plant for the half year ending May 31 shows a gross 
profit of $14,675. Deducting interest and sinking fund on $250,000 
bonds, leaves a net profit for the half year of $7,050. The capital 
account shows a net expenditure for the half year of $13,174. The 
net profit has been carried to profit and loss account. 


SILVERTON, COL.—The city council of Silverton has contracted 
for electric current from the Animas Power Company which has 
lines passing through the city from its plant on the Animas river 
to the mines and mills in the Upper Animas valley. The price to 
be paid the power company is one and one-half cents per kilowatt- 
hour with a guaranteed consumption of 40,000 kilowatt-hours per 
month. The contract is for five years. 


ALBANY, N. Y.—The Long Sault Development Company, which 
received a charter from the legislature at its present session in a 
bill introduced by Senator O'Neil and signed by the governor for 
a certain annual compensation to the state, has filed acceptance of 
the charter with the secretary of state. The company has been 
authorized to develop electrical power on the St. Lawrence river 
at Long Sault island. It has a capital of $1,000,000. 


SEARCHLIGHT, NEV.—A number of mining men of this place 
are promoting a scheme for the installation of a large electric power 
plant on the Colorado river that will furnish power and light to 
all the mines and towns in the southern portion of Nevada and 
particularly to the mines of Searchlight. The promoters state that 
a large power plant could be built on the Colorado river and that 
power could be supplied to hundreds of mines and also in operating 
electric railroad lines in this section. 


PITTSBURG, PA.—It is said that wealthy men of Braddock, 
East Pittsburg and Wilmerding are interested in the formation of 
three new electric lighting companies. These will work in con- 
nection with the United Electric Light Company, of Wilmerding. 
Application for charters will be made shortly by W. J. Hally, of 
Wilmerding; Philip Geiss, of East Pittsburg, and Henry Harris, 
of Braddock, for the Braddock Electric Light Company, East 
Pittsburg Electric Light Company, and the North Braddock Electric 
Light Company. 


PROVIDENCE, R. I.—At the reorganization and adjourned an- 
nual meeting of the stockholders of the Woonsocket Electric Ma- 
chine and Power Company, 4.827 shares were represented out 
of the 5,000 shares. The stockholders elected the following 
directors: George Batchelor, John J. Hefferman, George R. Smith, 
Frank E. Holden, all of Woonsocket; Frank A. Sayles, of Pawtucket; 
Frank B. Bemis, of Boston; Steadman Buttrick, of Boston; Fred A. 
Arnold, of Boston; S. Howard Martin, of Boston. Messrs. Bemis, 
Buttrick, Arnold and Martin are engaged in the banking business 
connected with Estabrook & Company. 


ATLANTA, GA.—The electric lighting contract with the Georgia 
Railway and Electric Company has been signed. This contract be- 
comes effective April 24, 1908, in regard to private consumers as 
well as the city. The bid for lighting the city for a period of five 
years was $60 per arc light the first year, $59 the second year, $58 
the third year, $57 the fourth year, and $56 the fifth year—an 
average of $58 per light for the term of five years. Power rates 
to the private consumer are reduced from seven cents per kilowatt- 
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hour to six cents. This affects a relatively small proportion of the 
city, and is said to be satisfactory to these consumers. 


DES MOINES, IOWA—A material reduction in the existing 
rates for electric lights has been announced by the Des Moines 
Edison Light Company, effective July 1. Meter rates for lights in 
residences are reduced between thirty and forty per cent. Meter 
rates for lighting service, which are now fourteen and seven cents, 
will be decreased to twelve and six cents. This is a reduction of 
over fourteen per cent. This latter reduction affects the business 
houses of the city. The reason offered by the company for this 
voluntary lowering of rates is that the increased use of elec- 
tricity for lighting has enabled it to furnish cheaper power. 


BALTIMORE, MD.—It is stated that within the near future a 
new electric light and power company will be formed for the 
purpose of supplying with power and light the region in the vicinity 
of Monterey, Blue Ridge Summit, Buena Vista, Highfield, Pen- 
Mar and other resorts of the Blue Ridge. Those interested in the 
project are associated with the Blue Ridge Land and Hotel Com- 
pany, one of the directors of which, A. M. Hurlock, says that arrange- 
ments have been made with the Waynesboro Electric Light and 
Power Company, whereby that company will furnish the necessary 
power to be distributed by the new company. One of the con- 
templated improvements is an electric railway from the Blue 
Mountain House to Pen-Mar Park, High Rock and Mount Quirauk. 


NEW INCORPORATIONS. 


GRAND JUNCTION, COL.—The Western Electric and Hydraulic 
Company. $100,000. 


NASHVILLE, TENN.—Van Buren County Telephone Company, 
Van Buren county. $5,000. Incorporators: Thomas A. Head, E. T. 
Passons, W. A. Graham, O. P. Passons and L. T. Hutchison. 


MONTGOMERY, ALA.—Cumberland Telephone and Telegraph 
Company of Alabama, of New Decatur, Morgan county. $5,000. In- 
corporators: George R. Knox, Jr., Charles Carter and John C. 
Eyster, 


TRENTON, N. J.—Morris & Somerset Electric Company, regis- 
tered office, Morristown. To construct and operate electric works. 
$500,000. Incorporators: Francis Lundon Humphreys, John M. 
Forbes, Samuel H. Gillespie and Peter V. Stryker. 


GLADSTONE, MICH.—Escanaba Electric Pulp and Pawer Com- 
pany. To develop water power on the Escanaba river, midway between 
Escanaba and Gladstone. Incorporators: O. L. Huie, Marinette, 
Wis.; P. L. Utley, of Watertown, Wis.; and John Strange, of 
Menasha, Wis. 


SALT LAKE CITY, UTAH—The Utah & Wyoming Independent 
Telephone Company, of Randolph, Rich county. To engage in the 
telephone business in Rich county. $10,000. Officers: State Senator 
Wesley K. Walton, president; Charles W. Walton, secretary; George 
Spencer, managing director. 


DOVER, DEL.—The Merchants’ Power Company. To manufac- 
ture and deal in general electrical products, to engage in the 
business of generating and distributing light, heat and power. 
$2,000,000. Incorporators: Jesse J. Riggs, of Chicago, and James 
L. Wolcott and James Virden, of Dover. 


BOUNTIFUL, UTAH—Bountiful Light and Power Company. To 
establish an electric light and power system throughout the 
southern part of Davis county, purchasing power from the Utah 
Light and Railway Company. Directors: James A. Eldredge, Starns 
Hatch, William Doxie, Charles R. Mabey, Lamoni Call, Dan Duir 
and Andrew Grant. 


SPRINGFIELD, ILL.—The Springfield, Beardstown & Quincy 
Railway. To build an interurban line from Springfield to Quincy, 
through Petersburg, Chandlerville and Beardstown. $25,000. In- 
corporators: Henry H. Colby, Robert B. Bone, Charles W. Houghton 
and John S. Hurle, of Petersburg; John J. Tolan, Farmingdale; 
Charles W. Brown, Jacksonville, and George L. Harnsberger, of 
Springfield. 


BURLINGTON, IOWA—Burlington-Bonaparte Interurban Rail- 
way Company. To build an electric line between Burlington and 
Bonaparte, and to purchase, lease and otherwise acquire and main- 
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tain street railways and electric power plants. $10,000. Officers: 
president and director, J. A. Johnson; first vice-president and di- 
rector, John Blaul; second vice-president and director, T. J. Lampe; 
treasurer and director, H. H. Meek; secretary, E. E. Egan; directors, 


Dan Cresap, A. G. Roberts, C. C. Paule, Luke Palmer and W. E. 
Blake. 


TELEPHONE AND TELEGRAPH. 


TOPTON, PA.—The Consolidated Telephone Company has com- 
pleted a second circuit between Topton and Kutztown. 


ALBANY, N. Y.—A certificate of merger of the Greenfield Tele- 
phone Company, of Ulster county, and the Hudson River Tele- 
phone Company has been filed with the secretary of state. 


NASHVILLE, TENN.—The Cumberland Telephone ang Telegraph 
Company reports gross earnings for May of $477,753, an increase 
of $39,237; net of $151,534, an increase of $6,004, and surplus, 
after charges, of $134,743, an increase of $5,289. For five months 
the gross earnings were $2,404,453, an increase of $220,011, and net 
$899,993, an increase of $76,146. The surplus, after charges, was 
$725,905. 


SUMNER, IOWA—The entire property of the Sumner Telephone 
Company is now in the hands of E. A. Hurmence, who has been 
more or less interested in the business ever since its first organiza- 
tion. The property embraces all the independent lines in the six 
or eight counties in the northeastern part of the state and is 
valued at about $160,000. New territory will be entered at once and 
no expense will be spared in improving the system. 


WINAMAC, IND.—The Winona Telephone Company, owned by 
A. B. Diggs and Samuel R. Tomlinson, of Winamac, and W. S. 
Daniels, of Knox, has closed a deal for the Plymouth telephone ex- 
change and all connecting farmers’ and toll lines. The consideration 
is $30,000. The Plymouth exchange has 500 subscribers, and toll 
lines connecting with South Bend, Argos, Bourbon, Bremen and 
Etna Green. The Winona Telephone Company now owns the ex- 
changes in the three county seat towns—Winamac, Knox and 
Plymouth—and also owns exchanges at Kewanna, Hamlet, Grass 
Creek and Monterey. 


IRVINE, KY.—The Irvine Telephone Company has been organ- 
ized and articles of incorporation filed. The company is composed 
of a number of citizens of the town and county, all the stock being 
taken up by local capital. Work of putting in an exchange at this 
place and extending lines throughout the county will begin im- 
mediately. The capital stock is $2,000. The incorporators and 
officers are: Thomas Williams, president; James A. Wallace, vice- 
president; Hugh Riddell, secretary; O. W. Witt, treasurer; J. C. 
Potts, A. M. Burbin, Robert R. Friend, F. R. Davidson, E. F, 
Davidson, C. W. Sale, C. Marcum, J. P. Miller, C. T. Grinstead, W. 
P. Williams. 


ROCHESTER, N. Y.—Justice Nathaniel Foote, of the Supreme 
Court, has handed down a decision denying the motion of the Utica 
Home Telephone Company to vacate an injunction secured by the 
Independent Telephone Securities Company to prevent an increase 
of the capital stock of the Utica Home Telephone Company and 
to restrain the latter from issuing or selling any such increased 
stock. Justice Foote holds that the increase of the stock would 
violate an agreement of the company and enable a majority of the 
stockholders to increase the capital stock and secure control of the 
company and dictate its policy. The consent of every stockholder 
of the original company, it is held, must be secured before the 
increase of stock can be legally accomplished. 


TOLEDO, OHIO—At the annual meeting of the Cuyahoga and 
United States Telephone Companies, held in Cleveland, C. Y. McVey 
and Norman C. McCloud, of Cleveland, and Clarence Brown, of 
Toledo, were elected to succeed Willard Robison and Jay K. Secor 
of this city, and F. S. Dickson, of Cleveland, on the board of 
directors. W. L. Cary, Jr.. M. C. Harvey, of Cleveland, and H. H. 
Ashbrook, of Toledo, were elected to the board of the United 
States Telephone Company, succeeding H. R. Newcomb, Calvary 
Morris and C. A. Otis. James S. Brailey, Jr., continues as president 
of both companies. W. L. Cary, Jr.. was elected secretary of the 
United States company, succeeding James B. Hoge, who was made 
a vice-president. Mr. Cary will act as secretary for all of the 
Brailey properties in northern and central Ohio. 
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ELECTRIC RAILWAYS. 
VIRGINIA, MINN.—The city council has awarded a street rall- 
way franchise to the Mesaba Traction Company. 


EAST SYRACUSE, N. Y.—The village board of trustees has 
granted a franchise to the Syracuse & Chittenango Railroad Com- 
pany. 


FAIRMONT, W. VA—A trolley line is to be built between 
Fairmont and Mannington, W. Va., the preliminary arrangements 
having been made. 


ROME, N. Y.—The Rome City Street Railway Company held a 
meeting on June 22 at which it was voted to increase the capital 
stock from $150,000 to $500,000. 


BRADFORD, N. Y.—The contract for the construction of the new 
trolley line between Bradford and Carrolton has been let to James 
A. Hart & Company, of New York. 


PHELPS, N. Y.—A corps of surveyors has begun work on a 
survey for a branch from the main line of the Geneva, Phelps & 
Newark electric line to Clifton Springs. 


PEORIA, ILL.—Arrangements are being made by the Illinois 
Traction Company for large car barns which will be built in the 
near future to accommodate the company’s property at this point. 


NORWALK, OHIO—The city council has passed an ordinance 
granting a twenty-five-year franchise to the trustees of the proposed 
Cleveland & Indianapolis Railway Company to operate cars within 
this city. 


CARMICHAELS, PA.—Council has granted a franchise to the 
Masontown, Smithfield & Brownsville Street Railway Company. 
The road will be built from Masontown to Carmichaels, thence to 
Waynesburg. 


WARSAW, IND.—A deal has been closed whereby the United 
States Express Company will operate over the Winona Interurban 
Railway between Warsaw and Goshen, touching five cities and 
eight railway systems. 


MACON, GA.—The Interurban Construction Company is arrang- 
ing to begin work on the construction of electric lines from Macon 
to Griffin and Atlanta, and from Macon to Americus and Albany, 
about the middle of July. 


ABILENE, TEX.—Work has been commenced on the street 
railway line of this city and will be pushed rapidly to completion. 
The first shipment of ties is expected soon and the road will be 
put in operation about October 1. 


CANANDAIGUA, N. Y.—It has been stated by Edwin H. Hamlin, 
attorney for the Canandaigua-Southern electric road which is to 
connect Canandaigua with Atlanta, Steuben county, that work on 
the road will be commenced on September 1. 


HARRISBURG, PA.—At the meeting of directors of the 
Chambersburg & Southern Railroad, which proposes building a 
trolley line from Chambersburg to Greencastle and thence to Mer- 
cersburg, it was decided to apply for a charter. 


SHEBOYGAN, WIS.—Formal announcement of the consolidation 
of the Sheboygan Light, Power and Railway Company and the 
Milwaukee Northern Railroad Company is made by General Manager 
Gonzenbach, who will be manager of both systems. 


MONROVIA, CAL.—At a meeting of the city council a franchise 
granting to the Pacific Electric Railroad permission to haul freight 
over the streets of Monrovia was allowed, the franchise to take 
effect after the population of the city has reached 5,000. 


DAYTON, OHIO—The Dayton Street Railway Company, which 
proposes a line between Calvary cemetery and Catalpa drive north 
of the city, has been granted an extension of time until December 
30 next, in which to begin the building of its road, by the county 
commissioners. 


HARRISBURG, PA.—A charter has been granted at the state 
department to the Brownsville, Masontown & Smithfield Street 
Bridge Railway Company to construct a three-and-one-half-mile line 
in Westmoreland county, starting at Masontown. The company 
is capitalized at $20,000. 


NEWBERRY, S. C.—H. L. Parr and those associated with him in 
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the street-car system for Newberry, a charter for which was 
secured from the city some weeks ago, have made arrangements 
with Lockwood, Green & Company for a survey of the streets of © 
the city with a view of commencing work. 


PADUCAH, KY.—F. N. Whitesides, of Franklin, Ind., and L. B. 
Whitesides, of Chicago, chief promoters of the Ohio River Inter- 
urban road, a proposed electric line between Paducah and Cairo, are 
to put the deal through and start work on the road. The project 
was dropped two years ago, but new capital has been interested. 


INDIANAPOLIS, IND.—Announcement is made that the In- 
dianapolis, Newcastle & Toledo Traction Company will begin 
operating cars between here and Newcastle September 15. Most 
of the road between the two points has been completed. The com- 
pany hopes to have its line completed to Muncie by the first of the 
year. 


ALBANY, N. Y.—A certificate of necessity has been issued by 
the state railroad commissioners, authorizing the Sea Shore Muni- 
cipal Railroad Company to begin the construction of its proposed 
street railroad five miles long, from Hempstead through Rockville 
Centre to East Rockaway. . The capital stock of the company is 
$150,000. 


ALBANY, N. Y.—The state board of railroad commissioners has 
authorized the Hornell, Bath & Lake Keuka Railway Company to 
build an electric street road from Hornell through Bath and 
Hammondsport, Steuben county, to Branchport, Yates county, a 
distance of about fifty miles. The company has a capital of 
$1,000,000. 


ST. LOUIS, MO.—Congressman M. B. McKinley, president of the 
Illinois traction system, says his company intends effecting an agree- 
ment by January 1 next with the Indiana interurban electric sys- 
tem, for a through route from St. Louis to Port Huron, Detroit, 
Toledo, Cleveland and Erie, Pa. He says that electric trains from 
St. Louis to Chicago will be in operation early next year. 


SPRINGFIELD, ILL.—The stockholders of the Sangamon Valley 
Traction Company at a meeting in Hillsboro elected L. V. Hall, 
state’s attorney of the county, as manager of the concern, and John 
B. Chalcomb ag trustee of the mortgage and property of the asso- 
ciation. It is the object of the company to build north from Hills- 
boro immediately and connect with the Rochester-Clear Lake inter- 
urban. 


ALBANY, N. Y.—At the annual meeting of the stockholders of 
the United Traction Company directors were chosen for the ensuing 
year. The only change made was the election of W. H. Williams, of 
New York, in the place of J. W. Burdick, resigned. The other 
directors are as follows: L. F. Loree, C. S. Sims, L. E. Carr, T. B. 
Dixey, Axel Ekstrom, C. V. Burns, J. F. McElroy and Edgar S. 
Fassett. 


ALBANY, N. Y.—The state railroad commission has granted the 
Suffolk Traction Company authority to build a street surface rail- 
road in Suffolk county to be twenty-seven miles long, with termini 
at the point where Beaver Dam creek intersects the south country 
road in the town of Brookhaven and the intersection of Deer Park 
avenue with the south country road, or Main street, in the village 
of Babylon. The capital stock is $1,200,000. 


SEATTLE, WASH.—A. P. Cahill, of Dayton, Wash., one of the 
directors of the Columbia & Walla Walla Traction Company, which 
is financing the building of an electric line from Wallula to Lewis- 
ton, Mont., states that the company has the right of way for the 
line secured from Wallula to Dayton, and that work on this part 
of the road will begin this year. The matter of securing the right 
of way from Dayton to Lewiston will be taken up as soon as pos- 
sible. 


EASTON, PA.—The board of directors of the Lehigh Valley 
Transit Company has decided to proceed with the building of the 
proposed bridge to connect Allentown and South Allentown. The 
bridge will be 1,820 feet long and will span a ravine 115 feet deep, 
through which the trolley cars to Philadelphia must now work their 
way. The project means an expenditure of $350,000 and will be 
financed by E. B. Smith & Company, of Philadelphia. 


NORWICH, CT.—Plans for the centralization of a power-gener- 
ating plant are being made by the Consolidated Street Railway 
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Company, which will affect eastern Connecticut, western Rhode 
Island and southern Massachusetts. It is provided in the plant to 
ultimately have the power for street railways controlled by the 
corporation in this part of New England generated in Norwich. All 
of the company’s lines hereabout will te connected so as to enable 


one plant to drive cars on all. 


ALBANY, N. Y.—The state board of railroad commissioners has 
consented to the issuance by the Ithaca Street Railway Company 
of a mortgage for $750,000. The purposes of the mortgage are for 
the purchasing of the Ithaca & Cayuga Heights Railway Company 
and the Cayuga Lake Electric Railroad Company, to pay for cur- 
rent liabilities, to place additional tracks on State and Tioga streets, 
to add additional equipment so as to give proper service and to re- 
place the greater part of the present track with heavier rails. It 


is also proposed to provide for interurban traffic and to provide a 


suitable power station. 


MEMPHIS, TENN.—The stockholders of the Kentucky & Ohio 
River interurban Railway, projected from Paducah to Cairo, have 
made necessary arrangements for financing the construction of this 
road. The right of way for the line was secured several years ago, 


but construction was held in abeyance pending the necessary finan- 
The road will pass through the richest section 


cial arrangements. 
At East Cairo passengers will 


of McCracken and Ballard counties. 
be transferred to the ferry for Cairo. Connection will be made with 
all trains at both Paducah and Cairo. The road will handle both 

The company is backed by a number 


freight and passenger traffic. 
of eastern capitalists as well as business men of Paducah and Cairo. 


PHELPS, N. Y.—It is reported that the original company known 
as the Geneva, Phelps & Newark Electric Road Company, which ap- 
plied to the town officials about a year ago for a franchise to con- 
struct an electric road, and which application was granted with the 
understanding that the road was to be in operation within two 
years, has sold the franchise to the J. G. White Construction Com- 
pany, now engaged in building the Rochester, Eastern & Syracuse 
road. It is also said that a spur will be built from here to Clifton 
Springs. It is further stated that work will be commenced on the 
line from Geneva via Phelps to Newark as soon as the White Con- 
struction Company completes the Rochester, Syracuse & Eastern as 
far as Clyde. In order to retain the franchise through this village, 
this will have to be done as the franchise expires within a year. 


HARTFORD, CT.—The Milford Investment Company, of New 
Haven, has filed a certificate of incorporation with the state secre- 
tary. The authorized capital stock is $2,750, all paid in. The cor- 
poration proposes “to provide for the funding of the floating debt 
of the Milford & Uxbridge Railroad Company by the stockholders 
ee Company in such a way that it may ke provided for, and 
nat ree EDISE, to issue bonds of this company to an amount 
a ee $250,000, and to loan the proceeds of said bonds to 
be Pied company and to acquire and hold the notes, obligations 
the mee poe ones of said railway company and to renew 
the Ber nig time to time, as may be necessary, and provide for 
F. Hólcomk ¢ and payment of the same.” Joel A. Sperry, George 
corporator and Talcott H. Russell, all of New Haven, are the in- 
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ELECTRICAL REVIEW 


ELECTRICAL SECURITIES. 

Last week there appeared to be a general rally, both in senti- 
ment and in fact, and prices show a consequent improvement. The 
favoring weather conditions here and the prediction that foreign 
crop conditions will mean a shortage abroad indicate that the agri- 
cultural community of this country will continue to be a dominant 
Influence with regard to the wealth of the land. The failure of the 
New York city bond sale shows that investors are either very 
cautious or are holding out for better rates, and opinion is mixed 
concerning the permanent effect the results of this sale will have on 
investments in general. Railroad earnings, after losses earlier in 
the year, are showing both gross and net gains over record earnings 
of last year, and the ordinary financial and industria] barometers 
give signs of fair weather and clear sailing, with the murkiness 
occasioned by recent foreign disturbances, notably the French wine 
riots, dissipating under a natural pressure of law and order and a 
disposition on the part of the people of the world to dispassionately 
wait for conditions beyond their immediate understanding to work 
themselves out under the guidance of the master minds which they 
have elected to think and do for them in administrative depart- 


ments of government. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 29. 


New York: Closing. 
Allis-Chalmers common............e.eeee00: 103 
Allis-Chalmers preferred..........-ececeeee. 2914 
Brooklyn Rapid Transit..............c0c00. 55% 
Consolidated Ga@&S........... ccc ccc cece ences 119 
General Electric... ...... ccc cece cer ccnseces 139 
Interborough-Metropolitan common......... 15% 
Interborough-Metropolitan preferred........ 43% 

Clade E aw ates 122 


Kings County Electric 
Mackay Companies (Postal Telegraph and 
: 67 


Cables) COMMON............ cee cee ccee 
Mackay Companies (Postal Telegraph and 
6514 


Cables) preferred............cccecevees 
Manhattan Elevated............ ON SOA Nie be 131 
Metropolitan Street Railway......... seses 80 
New York & New Jersey Telephone........ . 112 è 
Western Union......... i bse ne GIRLS ecw ata Pa 79 
Westinghouse Manufacturing Company (ex- 

.. 145 


Ch ee ee ee ee Y 


dividend) 
The New York & New Jersey Telephone Company has declared 


the regular quarterly dividend of 1% per cent, payable on July 15 to 
stockholders of record on July 5. 

A representative of the Westinghouse Electric and Manufactur- 
ing Company says the business of the company in June will corre- 
spond very closely with the volume of new orders received in the 
preceding month. The orders for May ran very close to $4,000,000 
in valuation, and there has been no let up in this respect since the 
first of the year For the year ended March 31, last, the orders of 
the Westinghouse Electric and Manufacturing Company aggregated 
$34,170,649. Orders since the first of the year have been running at 


the rate of about $45,000,000 a year. 


Boston: Closing. 
American Telephone and Telegraph......... 108%, 
Edison Electric Tluminating................ 205 
Massachusetts Electric..................... 58 
New England Telephone.................... 110 

70 


Directors of the Edison Company of Boston have declared the 
regular quarterly dividend of 214 per cent and 1 per cent extra 
The dividends are payable August 1 to stockholders of record 


July 15. 
Philadelphia: ; 
Electric Company of America........... A 
Electric Storage Battery common... 7 50 i 
Electric Storage Battery preferred...... 50 
Philadelphia Electrie.......,, L O UNY 
Philadelphia Rapid Transit....... , SAE ae 
United Gas’ Improvement (ex-dividend) ee 9917 
Chicago: KAR 
Chicago Telephone TEPEE EETA Closing, 
Chicago Edison Light. ee ee ae ene 125 
Metropolitan Elevated preferred ae acer as 
National Carbon Snnon ees 63 
National Carbon pilersa ots Tl >à 
Union Traction common.... nce 110 
Union Traction preferred.... — ROT B Na Ža 
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PERSONAL MENTION. 
MR. W. E. DOOLITTLE, president of the Sterling Electric Com- 
pany, Lafayette, Ind., was a Chicago visitor last week. 
MR. H. L. WELLS, manager publicity department, Power and 
Mining Machinery Company, Milwaukee, Wis., was a visitor in 
Chicago for the week ending June 29. 


MR. HENRY G. BRADLEE has become a partner in the firm of 
Stone & Webster, of Boston, Mass. The other members of the firm 
are Charles A. Stone, Edwin S. Webster and Russell Robb. 


MR. WILLIAM L. DERR, one time superintendent of the Hart-. 


ford division of the New York, New Haven & Hartford, and later 
with the Chicago & Alton, has been appointed general superin- 
tendent of the New York City Railway. 


MR. HENRY J. BLAKESLEE, of Utica, N. Y., has been appointed 
superintendent of the new bureau of gas and electricity for Syra- 
cuse, N. Y., created by the Hammond law regulating that branch of 
the public commercial service, to take effect July 15. 


MR. G. E. PECK, formerly with the Waterloo, Cedar Falls & 
Northern Interurban at Waterloo, Iowa, has accepted the position 
of auditor and cashier of the Mason City & Clear Lake Interurban 
and the People’s Gas and Electric Company, Mason City, Iowa. 


MR. J. F. SHIPP, who has been connected with the Bullock 
Electric Manufacturing Company, of Cincinnati, Ohio, for the past 
two years, has been promoted to the position of assistant manager 
of the electrical department of the Milwaukee branch of that com- 
pany. 

MR. P. L. GALLAGHER, superintendent of the St. Lawrence 
International Electric Railroad and Land Company, Alexandria Bay, 
N. Y., has resigned, and is succeeded by Henry F. Sweeney, of 
Watertown. Mr. Sweeney has been chief electrician of the road. 
A. E. Rea, chief engineer of the road, has also resigned. 


MR. WILLIAM BROYLES has resigned as manager of the 
Palestine (Tex.) Electric Light Company. He is succeeded by 
J. R. Cox, of Galveston, Tex., who for the past eleven years has 
been manager of the Brush Electric Light and Power Company, of 
that city. P. Bauer, superintendent of the Palestine company, has 
also resigned. 


MR. JOHN J. GHEGAN, president of J. H. Bunnell & Company, 
was a recent visitor to Atlantic City, N. J., accompanied by Mrs. 
Ghegan and the family. Mr. Ghegan was kept busy renewing old 
acquaintances among the members of the telegraph fraternity in 
attendance at the meeting of the Association of Railway Telegraph 
Superintendents. 


MR. A. F. BROWN has been appointed manager of the New 
York office of the Central Telephone and Electric Company, St. 
Louis, Mo. Mr. Brown already represents the Tower-Binford Elec- 
tric Company, the W. J. Barr Electric Manufacturing Company and 
the Rock Island Dry Battery Company. His headquarters are at 
120 Liberty street, New York city. 


MR. W. E. TERRY, secretary and treasurer of the Meridian 
Light and Railway Company, Meridian, Miss., has tendered his 
resignation to take effect July 15. He will go to Savannah, Ga., to 
accept a similar position. Mr. Terry has been in the employ of the 
Meridian Light and Railway Company since February 15, 1905. He 
began service in the lower ranks, but was quickly advanced. 


MR. B. S. JOSSELYN has resigned as vice-president of the Bal- 
timore Electric and Maryland Telephone Companies, to become 
president of the Portland (Ore.) Railway, Light and Power Com- 
pany. This company is controlled by E. W. Clark & Company, of 
Philadelphia, J. W. Seligman and Pratt & Company, of New York. 
It owns all the street railway lines and electric plants in Portland. 


JOHN J. MAGILTON has recently associated himself with J. G. 
White & Company, of New York city, having resigned as assistant 
to the president of the Hudson River Electric Power Company, of 
Albany, N. Y. Mr. Magilton has in the past been general auditor 
of the Schenectady Railway Company, Schenectady Illuminating 
Company, and the Mohawk Gas Company, of Schenectady, N. Y. 
He has also been an executive officer of the Street Railway Ac- 
countants’ Association of America. 
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MR. GEORGE F. ADAMS and MR. JAMES R. BROWN, who 
have been connected with the Westinghouse Electric and Manufac- 
turing Company for the past ten years, have resigned from the 
Cleveland selling organization and have opened an office in the 
New England Building, Cleveland, Ohio, under the style of Adams 
& Downs. They have an agreement with the Burke Electric Com- 
pany as selling representatives to handle the complete line of al- 
ternating and direct-current dynamos and motors manufactured by 
the Burke Electric Company. 


INDUSTRIAL ITEMS. 


WILLIAM A. BONNELL, 132 Church street, New York city, is 
calling attention to the Bonnell conduit and cable conplings with 
a neat advertising blotter. 


THE CONDIT ELECTRICAL MANUFACTURING COMPANY, 
Boston, Mass., will be pleased to send its bulletin describing Condit 
circuit-breakers upon request. 


THE H. B. CAMP COMPANY, Flatiron Building, New York 
city, is mailing an attractive folder illustrating a street in Belgium, 
where a large installation of Camp conduits is being made. 


THE WORCESTER ELECTRIC MANUFACTURING COMPANY, 
42 Lagrange street, Worcester, Mass., has ready for distribution a 


new catalogue describing and illustrating Worcester National Elec- 


trical Code Standard knife switches, fuse blocks and switchboards. 


HARVEY HUBBELL, INCORPORATED, Bridgeport, Ct., has is- 
sued a neat booklet, entitled “Portable Electricity,” calling attention 
to the Hubbell appliances. A feature of the Hubbell line of at- 
tachment devices is their interchangeability, but one size of cap 
being used on the entire line. 


ARTHUR W. FOX, 83 Schermerhorn street, Brooklyn, N. Y., 
has placed on the market a drawing-ink holder made of nickel- 
plated steel, consisting of a shallow cup having four spring clips 
so designed as to hold the bottle. The cup is held to the drafting 
table or any other convenient place by means of an ordinary thumb 
tack. 


THE DETROIT & BUFFALO STEAMBOAT COMPANY, Detroit, 
Mich., announces complete service between Detroit and Buffalo. 
A trip on the palatial steamers, Eastern States and Western States, 
makes up a most delightful holiday. Staterooms and parlors are 
reserved in advance. A two-cent stamp should be sent to L. G. 
Lewis, general passenger agent, for illustrated booklet. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in order 
to handle the mass of business in electric generators and motors 
in southern Ohio, has found it advisable to open a suboffice in the 
Columbus Savings and Trust Company Building, Columbus, Ohio. 
This office is supplementary to the Cleveland office, and will be in 
charge of Charles W. Cross, formerly of the Cleveland office. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., announces 
that it has taken over the business of the Sarco Company, 906 
Sixth avenue, New York city, and will hereafter manufacture the 
Sarco Company's” specialties, consisting of attachment plugs, 
pendant switches, key-arm switches, push-buttons, ete. All orders 
and inquiries for this material should be addressed to Pass & 
Seymour, Incorporated, Solvay, N. Y. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution bulletins Nos. 4506 and 4516, devoted respect- 
ively to the Edison Gem filament, fifty-watt lamp, and MR circuit- 
breakers, and a supplement to bulletin No. 4495, devoted to General 
Electric direect-current fan motors, type DL. The company also has 
ready for distribution a new series of advertising literature devoted 
to the following subjects: bulletin No. 4509, electric train lighting: 
bulletin No. 4514, Thomson inclined coil portable indicating instru- 
ments, types P and P-2; bulletin 4515, auxiliary contactor equip- 
ments for cylinder controllers, 


THE OHIO BRASS COMPANY, Mansfield, Ohio, has published a 
handsome and elaborate catalogue (No. 7) devoted to electric rail- 
way and mine supplies. The catalogue contains 584 pages, is well 
bound in cloth covers, six and one-quarter by nine and one-quarter 
inches, and the cover illumination is in goldleaf. Supplementing 
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the illustration of the material, is complete descriptive text, code 
word, number, and list prices. Some engineering data is added, and 
the index to materials, index to trade numbers and index to code 
words are very complete. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
246 Summer street, Boston, Mass., announces that its tube flux 
is meeting with considerable favor among all classes of consumers. 
Some recent orders have come from the following: Union Switch 
and Signal Company, Pennsylvania Steel Company, Long Island 
Railroad Company, Boston & Maine Railroad Company, Newport & 
Uxbridge Railway Company, Kny-Scheerer Company, Johns-Pratt 
Company, Electro-Dynamic Company and the Emerson Electric 
Manufacturing Company. 


THE ELMER P. MORRIS COMPANY, New York city, in cata- 
logue No. 16, illustrates and describes an elaborate line of orna- 
mental poles for electric railways and electric lighting systems. 
These poles are shown with arc lamps, incandescent lamps and 
refiectors, windlasses and sockets. The company manufactures 
wrought-iron and steel plain and ornamental tubular poles and 


‘pole brackets, high-tension pins, brackets and break-arms, and a 


complete line of material used in the construction and operation of 
electric railways and high-tension lines. The factories are located 
at Cincinnati, Ohio; Reading, Pa., and Walton, N. Y. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, Rome, 
N. Y., announces that its new wire-drawing mills, which have been 
under course of construction to replace those destroyed by fire in 
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February, are now practically completed. Machinery is now being in- 
stalled and will be operating early in July. As a result of the fire loss 
of this company it has taken advantage of the opportunity of in- 
stalling the latest and most improved machinery, and has spared no 
expense to secure what will undoubtedly be one of the best equipped 
and most modern wire-drawing plants in this country. During the 
interval since the fire it has not ceased operations in its manufac- 
turing plant devoted to the manufacture of magnet wire, rubber- 
covered wire and telephones, having had its copper drawn for it 
by other mills to take care of its own requirements and those of 
its customers. 


THE WESTERN WIRE SALES COMPANY, 24 Dearborn street, 
Chicago, Ill., has been made general western agent for the Bay 
State Insulated Wire and Cable Company, Hyde Park, Mass. This 
company has been organized quite recently, and has at its head 
Andrew J. Conlin, for the past seventeen years associated with the 
Simplex Electrical Company. J. H. McNamee, treasurer and general 
manager of the new company, is well known throughout New Eng- 
land, and was at one time mayor of Cambridge, Mass. Outside of 
the regular lines of rubber and lead-covered insulated wires and 
cables, the company is making a specialty of railroad signal wire 
to meet any specification, thirty per cent pure Para rubber insulated 
wires and cables, mining cables, flame-proof wires, telephone wires, 
etc. The Western Wire Sales Company publishes a monthly bulletin 
entitled, “The Wire Market News.” This bulletin contains inter- 
esting articles concerning copper and the copper situation. 


Reeord of Electrical Patents. 


Week of June 25. 


857,969. ELECTRIC CURLING-IRON. Isabell Allen, Kansas City, 
Mo., and George Hanlon, Shawneetown, Ill. An electric curl- 
ing-iron with a current-controlling means in the handle. 


857,591. TROLLEY HARP. Arlington D. Brittain, Youngstown, 
Ohio. A combination of a trolley and harp, the wheel section 
of the trolley having an inwardly extending flange. 


857,606. BATTERY. Frank A. Decker, Philadelphia, Pa., assignor, 
by mesne assignments, to Decker Electrical Manufacturing 
Company, Wilmington, Del. A storage battery having imper- 
forate walls of porous material. 


857,607. ELECTROCHEMICAL APPARATUS. Frank A. Decker, 
Philadelphia, Pa., assignor, by mesne assignments, to Decker 
Electrical Manufacturing Company, Wilmington, Del. The con- 
tact with electrodes is made through the end walls of the 
respective electrode compartments. 


857,612. TROLLEY STAND. Edgar L. Fixler, Delta, Ohio. A trol- 
ley stand having a yieldingly mounted socket part and a 
Spring-pressed key pivoted to and overlapping the movable 
socket part. 


$97,621. SWITCHING DEVICE. Alexander M. Haubrich, Chicago, 
Nt., assignor to Stromberg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y. A combination operator’s ringing 
and listening key. 


857,643. TROLLEY GUARD. George L. Matheney, Bridgeport, 
Ohio, assignor of one-half to J. O. Howells, Bridgeport, Ohio. 
A combination of a trolley wheel and trolley guard. 


857,664. ELECTROMEDICAL APPLIANCE. David R. Overman, 
St. Louis, Mo. A pad containing an electro-galvanic battery for 
application to the person. 


857,686. ELECTRICALLY PROPELLED VEHICLE. Russell 
hayer, Philadelphia, Pa. A vehicle deriving current alter- 
nately from an external supply system and from a storage 

” battery. 


857,708. CIRCUIT-OPERATING DEVICE. Leonidas G. Woolley, 
Lima, Ohio, assignor to John C. Riley, Lima, Ohio. A com- 
bination of a magneto and a toothed signal wheel. 


857,729. ELECTRIC BRAKE. Emil Franke, Astoria, N. Y. A com- 
bination of a cylinder and electromagnets carrying telescoping 
armatures. 


897,735. FUSED PLUG AND RECEPTACLE. John C. Hatzel and 
Edgar L. Morley, New York, N. Y. A switchboard receptacle 
comprising a tubular casing, a contact spring, and means for 
securing the casing to the switchboard connection. 


857,787. OSCILLATING DEVICE FOR MOTOR-DRIVEN FANS. 


Herbert S. Brown, New York, N. Y. An oscillating device 
located in the motor fan support. 


857,792. RAILROAD BRAKE. Howard A. Coleman, Sanborn, Iowa. 
A movable brake-bar provided with brake-shoes normally held 
at the applied position, and electromagnets which apply the 
brakes. 


857,797. MOTOR-CONTROL APPARATUS. George W. SEuker, 
Pittsfield, Mass., assignor to Stanley-G. I. Electric Manufac- 
turing Company. A motor-starting rheostat tending normally to 
assume its off position. 


857,849. LIGHTNING ARRESTER. Joseph V. E. Titus, Keokuk, 
Iowa, assignor to Electric Service Supplies Company, Philadel- 
phia, Pa. A lightning arrester comprising a plurality of plates 
with layers of resistance material interposed. 


857,849.—LIGHTNING ARRESTER. 


857,857. INDICATOR. William A. Banister and David M. Lake, 
Newark, N. J. An advertising indicator. 


857,866. INDUCTION COIL. Morris W. Brinkmann, New York, 
N. Y. An induction coil provided with interrupters for con- 
trolling a predetermined current strength. 


857,880. PRIMARY BATTERY. Charles E. Hite, Philadelphia, Pa., 
assignor to Hite Electric Company. A primary battery made up 
of a plurality of primary cells, the bottoms of which open into 
a common electrolyte. 


857,886. METHOD OF LINING TANKS FOR ELECTROLYTIC 
WORK. John F. Miller, Trail, British Columbia, Canada. A 
process of making an insulating joint. 


857,909. ELECTROLYTIC CELL. Alfred O. Tate, New York, N. Y. 
An electrode for an electrolytic cell for multiple connection to 
the terminals, 
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857,910. APPARATUS FOR TREATING LIQUIDS ELECTRO- 
LYTICALLY. Alfred O. Tate, New York, N. Y. An electrode 
for an electrolytic cell, embracing alternate sets of conductors, 


one set constituting a multiple anode, and the other a multiple 
cathode. 


857,928. FITTING FOR ELECTRIC LAMPS. John Dugdill, Fails- 
worth, near Manchester, England. A knuckle joint for an elec- 
tric-light fitting. >o oi 


857,929. STORAGE-BATTERY ELECTRODE. Thomas A. Edison, 
Llewellyn Park, Orange, N. J., assignor to Edison Storage 
Battery Company, West Orange, N. J. An electrode mass com- 
prising an intimate mixture of active material-and metallic 
flakes formed wholly or in part of metallic cobalt. 


857,953. ALTERNATING-CURRENT MACHINE. Ralph D. Mer- 
shon, New York, N. Y. An alternating-current machine adapted 
to vary the number of its poles. 


857,959. AUTOMATIC TELEPHONE EXCHANGE. Nils E. Nor- 
strom, Junction City, Kan., assignor of one-half to John Ander- 
son, Salina, Kan., and one-sixth to M. E. Richardson, Sterling, 
Kan. A switch mechanism operated according to the direction 
of the current impulse. 


857,966. AUTOMATIC TELEPHONE SWITCH. Charles M. Thomp- 
son, Chicago, Ill., assignor to Charles M. Thompson Company, 
Chicago, Il. A step-by-step switch system controlled by oppos- 
ing windings. 


857,880.—PRIMARY BATTERY. 


858,002. SPEED-GOVERNOR FOR DYNAMOS. Edward B. Jacob- 
son, Pittsfield, Mass., assignor to Pittsfleld Spark Coil Company, 
Pittsfield, Mass. An electromagnet varying the position of a 
dynamo in accordance with the intensity of the current 
generated. 


858,011. METER. William J. Mowbray, New York, N. Y. A 
motor comprising a plurality of coil sections arranged at pro- 
gressively increasing distances from the armature. 


858,016. ARMATURE-TESTING APPARATUS. Victor Patton, 
Hastings, Col. A test circuit with means for cutting one or 
more windings into said circuit. 

858,064. SIGNAL. Harold W. Eden, Detroit, Mich., assignor to 
P. R. Manufacturing Company, Detroit, Mich. A dust-proof 
signal bell. 

858,097. DYNAMOELECTRIC MACHINE. Bradley T. McCormick, 
Cincinnati, Ohio, assignor to the Bullock Electric Manufactur- 
ing Company. A series winding is connected in multiple series, 
all the connectors being on the same side of the machine. 

858,117. MEDICAL BATTERY. Charles W. Taylor, New York, 
N. Y. A self-contained medical battery. 

858,120. SIGNALING SYSTEM FOR ALTERNATING CURRENTS. 
Louis H. Thullen, Edgewood Park, Pa., assignor to the Union 
Switch and Signal Company, Swissvale, Pa. A track bond 
composed of magnetic and non-magnetic materials. 

$58,135. ELECTRIC TANK SWITCH. Jacob T. Anderson, New 
York, N. Y. An oscillating float tank switch. 

858,160. ANODE. Alexander J. Deloye, Torrington, Ct. An anode 
comprising a body of constantly changing cross-section. 

858,196. APPARATUS FOR PRODUCING ELECTRIC SPARKS. 
William Marshall, New York, N. Y., assignor of one-fourth to 
John A. Bullinger, New York, N. Y. An electric oscillator, 
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858,211. ELECTROMAGNETIC LOCOMOTIVE. Joseph L. Potter, 
Indianapolis, Ind., assignor to Harry G. Hawekotte, Indian- 


apolis, Ind. An electromagnet and flywheel give a reciprocating 
motion. 


858,216. TELEGRAPH REPEATER. Worth Rogers, St. Louis, Mo. 


A method of preserving the continuity of the main line through 
a repeating station. 


858,222. ELECTRIC CURRENT CONTROLLER. Max Schuppe, 
New York, N. Y., assignor to Bernard F. Seadler, New York, 


N. Y. Means for making predetermined motor or dynamo con- 
nections. 


858,238. TROLLEY FINDER. Frederick G. Weber, Ashland, Ky. 
A combination of a trolley wheel and guide bracket. 


858,097.—DyYNAMOELECTRIC MACHINE. 


858,246. DIRECT-CURRENT DYNAMOELECTRIC MACHINE. 
Edwin C. Wright, Newport, Ky., assignor to Allis-Chalmers 
Company, and the Bullock Electric Manufacturing Company. 
The commutator leads serve as band wires to retain a com- 
mutating ring in position. 


858,255. TROLLEY FOR ELECTRIC RAILWAYS. Harry Bennett, 
Newark, N. J., assignor to the Bennett Inventing and Manufac- 
turing Company. A tubular pole containing the trolley-harp 
tension spring. 


858,288. BRANCH BOX. Albert F. Hills, Syracuse, N. Y., assignor 
to Crouse-Hinds Company, Syracuse, N. Y. A metallic com- 
bination branch box. 


APPARATUS FOR MEASURING ELECTRICAL RESIST- 
ANCE. Sydney Evershed, Chiswick, England, assignor to him- 
self, and Evershed and Vignoles Limited, Chiswick, England. 
A combination of Wheatstone bridge and magneto ohmmeter. 


858,341. APPARATUS FOR ELECTROLYTIC DEPOSITION OF 
METALS. Herbert C. Harrison, London, and Joseph Day, 
Weston-super-Mare, England; said Day assignor to said Har- 
rison. An electrolytic leaching depository. 
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858,120.—SIGNALING SYSTEM FOR ALTERNATING CURRENTS. 


$58,351. INSTANTANEOUS ELECTRIC WATER HEATER. 
Herbert N. Roche and Fred F. Breese, San Francisco, Cal., as- 
signors of one-half to the James W. Edwards Company, One- 
fourth to said Herbert N. Roche, and one-fourth to Thomas B. 
Gray, San Francisco, Cal. A plurality of heating tubes arranged ' 
on a lining of insulating material. 


858.355. TROLLEY CATCHER. Robert Shields, South Boston, 
Mass., assignor to Frank Ridlon Company, Boston, Mass. A 
rotating reel with its pawl and stop is located in a suitable 
supporting case, 
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BALANCERS AND MOTOR-GENERATOR SETS. 

An interesting paper discussing the advantage of the bal- 
ancer for three-wire lighting sets was presented at the recent 
convention of the National Electric Light Associaiion, and is 
reprinted on another page of this issue. The author, Mr. Budd 
Frankenfield, after presenting the various points to be con- 
sidered in deciding between a balancer and a three-wire dynamo, 
takes the view that for a good many reasons the balancer is the 
more desirable machine. There are a number of difterent types 
of balancer, but essentially they consist of two dynamos con- 
nected in series across the outer mains. The third wire is con- 
nected to the intermediate point. Assuming the machines to 
have a shunt characteristic, an increase in load on one side of the 
three-wire system would lower the voltage across that machine, 
a corresponding rise in voltage taking place across the other. 
This tends to cause the latter machine to operate as a motor 
and drive the other as a generator, so that a portion of the greater 
electrical load is thus transferred mechanically through the bal- 
ancer to the least loaded side. There are a number of arrange- 
ments whereby the regulation of the system may be improved, 
one of the most satisfactory being to cross-excite the fields, 
whereby a tendency for the machine across the lightly loaded 
circuit to operate as a motor is increased. 

The general arrangement when a balancer is employed is 
simple, and no new complications are introduced into the sta- 
tion, although the balancer makes it possible to supply the three- 
wire system from a number of large two-wire dynamos con- 
nected in parallel. An alternative plan has been developed to do 
away with the balancer by making a third connection upon the 
gencrator. Unfortunately, these three-wire machines are not 
free from objections, as the load on one side affects the regula- 
tion of both sides, and it is not possible to control independently 
the two legs of the dynamo. This type of generator developed 
to eliminate the balancer has brought in other troubles. It is 
a case where too great refinement seems to have been sought. 
The conclusions reached by Mr. Frankenfield are that the bal- 
ancer system gives better regulation, can take care of overloads 
more easily, calls for standard machines only, and there are no 
complications introduced. These reascns are thought to be 
sufficient to decide in favor of this arrangement, which is one 
that has already been adopted to a certain extent in Europe. 

There is another instance in which the motor-generator 
promises to become useful, which is in supplying single-phase 
railways with power from three-phase distributing systems. Here 
again the simple arrangement of utilizing a motor to drive a 
generator gives flexibility of regulation, does not unbalance the 
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supply system, and introduces no new complications in the 
machines themselves. To seek to avoid this double transforma- 
tion from electrical power to mechanical power, and back again 
to electrical power, may, in some cases, be an unnecessary refine- 
ment, for although this arrangement would apparently introduce 
unnecessary losses, it avoids other troubles which are not less 
important. Not infrequently it is necessary to go to considerable 
expense in order to provide good regulation, and it may not 
infrequently be found that a motor-generator set used either as 
a balancer or as a transformer may give the desired control of 
the system at but a slight expense in wasted power. 
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BUGS. 

Although every one engaged in electrical matters fully under- 
stands the technical, or perhaps slangy, expression of the term 
“bug” to indicate any derangement in electrical devices, yet 
they may not realize to what an extent bugs actually produce 
scrious disturbances in telephony. 

One of the earliest instances appears to have been that of 
mysterious openings of telephone lines at Savannah, Georgia, 
which was found to be in the small tubular fuses at the ends 
of the cables, where the strips of thin alloy, which forms the 
fuses, was found to be corroded at the same point, which opened 
the line. It was ascertained that a small insect laid its eggs 
in these tubes, and that the formic acid secreted by the larvee 
corroded the metal. 

Telephone poles are seriously impaired by animal life, not 
merely the small microscopic germs, known as merulius lachri- 
mans, which cause dry rot near to the ground levci, and small 
as they may be, they are sufficiently potent in their myriads to 
perform acts which mankind is unable to avert by any local 
treatment of poles. 

Boring worms, such as the toredo, perforate poles in tropical 
waters unless the poles be highly saturated with creosote. 

The aerial telephone cables in China and Japan are attacked 
by varieties of insects which lay their eggs in bamboo stalks, and 
being provided with mandibles sharp enough to cut through the 
silicious covering of such stalks, the lead alloy of telephone 
cable sheaths presents no impediment to their progress. These 
attacks are limited to the vicinity of bamboo thickets and in 
such places the Japanese protect their cables with burlap yarn 
soaked in linseed oil. 

The telephone cables in Australia are attacked by several 
varieties of insects, particularly the Jesuit bectle. 

The telephone cables in those portions of the stock yards 
in Chicago near the poles where the bones are cleaned and 
ground are attacked by insects which feed upon the bones. 

In Texas, a small insect who bears, rather than answers to, 
the sonorous name of dermestes laderius, perforates the telephone 
cables. | 

The transmission on telephone circuits along the coast of 
Southern California was very much impaired at times, and it 
was found that this was due to the webs of a great number of 


small spiders which had infested the region. When the air 
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was dry, the webs being insulators, did not interfere with the 
transmission, but on the occurrence of rain, or the heavy dews 
which abound in that locality, the combined conductivity of 
wet spider webs was sufficient to cause serious results. 

The faintness of transmission on a telephone line connect- 
ing Arizona Dam and Tonta Basin indicated that some trouble 
was occurring on the line, and a man had gone but a short way 
when he saw a rattle-snake connecting the two wires upon which 
he had been tossed by an ugly steer which was waiting for the 
snake to come to earth and resume hostilities. 

The lineman became most literally a “trouble shooter” before 
the cross was removed. 

Passing by the primitive forms of life represented by the 
insects, the higher forms also show pernicious activity in their 
attacks upon telephone lines, such as the woodpeckers, which 
frequently bore into poles and riddle them. Woodpeckers also 
perforate the sheaths of cables, and in one instance a squirrel 
gnawed several cables on one pole in eastern Massachusetts and, 
to use the words of a camera advertiser, “The rain did the rest.” 

Bears in the northern woods, from ocean to ocean, attack 
the poles of the telephone lines by means of which the lumber 
industry is now operated. The humming of the wires probably 
constitute an inviting sound, asking the kears to a feast of honey 
which is as imaginative as the feast of Barmecides. 

Rats are so eager to gnaw lead covered cables that cats are 
ag necessary an equipment in electrical supply storehouses as 
they are in those for produce at the markets. 


THE ELECTRIC ARC AS A SOURCE OF HIGH- 
FREQUENCY OSCILLATIONS. 

The suggestion, made some months ago by Poulsen, that the 
singing arc might be employed effectively for producing the high 
frequency oscillations used in wireless telegraphy, and might even 
provide a solution of the wireless telephone problem, was accepted 
warmly and soon tried by numerous investigators. lt may, per- 
haps, be too soon to pass judgment upon the device, yet the fact 
that but little has been said about the success of the method 
seems to indicate that cither the hope for improvement has 
not been realized, or the method has not yet been brought under 
complete control. 

Poulsen’s method, it will be remembered, was to set up a 
singing arc in a neutral atmosphere, as in this way a much higher 
frequency was obtainable, but the question then arose whether 
the oscillations thus obtained were at a definite frequency or 
were simply discharges succeeding each other at very short 
intervals. What is needed for wireless telegraphy is a high- 
frequency harmonic vibration, in order that the full benefits of 
resonance and tuning might be secured, and it was possible that 
the apparent gain due to the use of the singing are lay rather 
in the greater amount of energy which could thus be radiated 
than in the constancy of the pitch. In other words, the appa- 
rently continuous character of the effect merely made it possible 
to utilize a greater number of discharges when sending out a 


single signal, but did not give the advantages which would 
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result from a true harmonic vibration. This question is one of 
great importance for the art of wircless communication. Strange 
as it may seem, however, it is apparently of less consequence, at 
the present time, at least, so far as wireless telephony is con- 
cerned, because the frequency is so high that it does not matter 
whether it be harmonic or simply successive discharges, the dif- 
ference does not affect the voice. When, however, the telephonic 
branch of the wireless art has reached the stage now occupied 
by the older branch, and distance and tuning become important, 
the need for a true harmonic oscillation will be as great. 

Some light is thrown on this important question in a con- 
tribution to the Bulletin of the Bureau of Standards, at Wash- 
ington, by Mr. L. W. Austin, which appears in the May num- 
ber. Mr. Austin has studied this phenomenon under a variety 
of conditions, such as varying the surrounding medium, vary- 
ing the pressure of the latter and using electrodes of different 
materials. Some of his conclusions are interesting and 
instructive. He found that an arc between graphite electrodes 
in media at normal pressure, sets up oscillations which are not 
only not sinusoidal, but not even symmetrical. The frequency 
increases with diminishing arc length, but does not seem to 
depend upon the intensity of the oscillations. Surrounding the 
arc by hydrogen or steam apparently merely increases the 
intensity of the oscillations. 

Better results were obtained when the are was surrounded 
by compressed air. Under these conditions a higher potential 
may be employed and the arc takes on all the characteristics of 
avery rapid discharge. The frequency is independent of the 
length of the are and of the current and depends only upon the 
characteristics of the oscillatory circuit. Moreover, it seems to 
be sinusoidal and about sixty per cent of the available power 
may be derived from the oscillations. There is also none of the 
hissing noise which accompanies the low-voltage arc, a charac- 
teristic of advantage for telephonic experiments. 

Mr. Austin has cleared up certain points concerning the 
oscillating arc, and indicates the direction in which the best 
results seem most likely to be secured. However, there is more 
work of an experimental character to be done which might profit- 
ably engage the attention of some of the new students in the 


field of wireless communication. 
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AN ELECTRICALLY DRIVEN HYDRAULIC ELEVATOR. 

Unusual applications of electric motors are always interest- 
ing, not only because they are additional evidence of the growing 
popularity of this machine as a power producer, but because they 
frequently illustrate some peculiar advantage of the machine. 
A short time ago reference was made to the growing tendency 
to displace steam-using apparatus, even when the rest of the 
equipment was not changed. As an illustration of this was 
mentioned the occasional application of the electric motor to 
driving the pumps for an hydraulic elevator. Certain engineers 
prefer the latter to the drum elevator driven by a motor, but 
find it more convenient to supply the hydraulic pressure by 


means of a motor, thus introducing an additional link in the _ 


system. 
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A somewhat similar use of the motor is being tried in Eng- 
land, but the application is a little different. The idea was to 
retain what are supposed to be the advantages of the hydraulic 
elevator, but to do away with the pumps. This was accomplished 
by putting an extra hydraulic ram in place of the pump, and 
driving the piston in this ram by means of a screw, to which was 
attached the motor. Just what is gained with this arrangement 
is not quite clear, for it would seem to be unnecessary to intro- . 
duce the two links represented by the two rams, instead of a 
sheave of pulleys or a drum over which the cable passes. How- 
ever, there may be some features of the system which have not 
been brought out. The application is, nevertheless, an interest- 
ing one. Everywhere to-day when one wants power he prefers 
to buy it at a reasonable price, rather than produce it himself, 
and the most satisfactory and convenient appliance is undoubt- 
edly the electric motor. This certainly accounts for its frequent 
use as a driving appliance in systems which, themselves, seem 
indirect and expensive. 


THE CONVENTION OF THE ILLUMINATING 
ENGINEERS. 

The first convention of the Illuminating Engineering Society 
will be held at Boston, Mass., during “Old Home Week,” on 
July 30 and 31. 
grown as has this one, and it is expected that this gathering will 


Seldom has an organization of technical men 


make a fine show of strength. Under the energetic leadership 
of the several committees a first-class technical programme is 
assured. There will be also an interesting display of illumina- 
tion apparatus and measuring instruments. The features of 
street illumination will be especially marked, and a fine pro- 
gramme of entertainment is promised. 


HIGH-TENSION SWITCHBOARD CONSTRUCTION, 
One of the papers read at the recent convention ef the Ameri- 


can Institute of Electrical Engineers dealt with modern methods 
of constructing high-tension switchboards. This, was by Mr. 
S. Q. Hayes, and shows what a considerable part of the modern 
generating and receiving station the switchboard appliances now 
constitute. This part of the station has gone on increasing in 
size and complexity until to-day it is often necessary to provide 
a separate structure to house it. This suggests the query whether 
some way can not be found for avoiding part at least of the 
expense and complexity thus introduced. The concluding para- 
graphs of Mr. Hayes’s paper suggest that this is not impossible, 
and that by placing a good deal of this apparatus out of doors 
a safer, simpler and less expensive arrangement will be had. 
This should be possible even in climates where the winters are 
rather severe, if the outdoor type of construction were adopted 
It will 
be interesting to note that a part of the high-tension apparatus 


and a shed erected merely to keep off snow and rain. 


on the Niagara, Lockport & Ontario Power Company's trans- 
mission lines is erected on poles just without the substations. It 
is to be hoped that this type of construction will prove reliable, 
and that thereby the switching arrangements of high-tension 


systems may be simplified. 
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Boiler, Engine and Generator Testing and Management—I. 


By Charles L. Hubberd. 


The Management of Steam Boilers. 


its own peculiarities and requires 

special management to a certain 
extent, depending upon local conditions, 
there are, however, certain general rules 
applying to the care of all boilers, which 
the engineer or fireman can easily adapt 
to his own plant. 

Most of the points covered in the fol- 
lowing article are probably well known 
to the older and more experienced men, 
but there are always beginners who are 
looking for practical information, and it 
is hoped that men of this claes especially 
may find something of value in what fol- 
lows. 

One of the first points to be noted be- 
fore getting up steam is ty determine 
carefully the water-level in each unit of a 


. LTHOUGH each boiler plant has 


battery of boilers; this is most quickly 


done by an inspection of the water-glass, 
but this should be checked by trying the 
gauge cocks, as the glasses are liable to be 
misleading at times, owing to the presence 
of dirt, foam, etc. 

The safety valves should be lifted daily 
to see that they are in working order, 
and cords or chains for this purpose 
should be brought to some accessible 
. point. When starting up a fire which has 
been banked over night the grates should 
be shaken slightly to clear them of ashes 
and clinkers, and the drafts opened to 
brighten the fire before adding fresh fuel. 

In starting a new fire of anthracite coal 
under a boiler which has been temporarily 
out of use, a stick of wood should be 
placed across the front of the grate and a 
thin layer of coal spread over the grate. 

Pieces of wood should now be closely 
laid at right angles to the cross-stick al- 
ready mentioned, and the whole covered 
over with coal, and the wood ignited by 
means of oily waste, or shavings. 

The furnace doors should be kept open 
until the fire is well started, after which 
the coal should be spread evenly over the 
entire grate surface und fresh fuel added. 
The furnace doors should now be closed 
and the draft admitted through the ash- 
pit in the usual manner. 

When starting a fire with bituminous 
coal, the wood should be laid directly upon 
the grate bars with the coal above it. 

In getting up steam, especially when 
new fires are started, the boiler and set- 


ting should be allowed to warm up gradu- 
ally, so as to prevent excessive strains due 
to unequal expansion of the shell and 
tubes. This applies more especially to 
fire-tube boilers, as they contain a greater 
volume of water and the joints are more 
directly exposed to the fire. Water-tube 
boilers may be pushed more rapidly, al- 
though due care should be exercised, what- 
ever the type. | 

There are two general methods of add- 
ing fresh fuel, depending upon the kind 
of coal used and the type of boiler. One 
method often employed where two fur- 
naces lead to a common combustion cham- 
ber is to fire one side at a time, as in this 
way the fire on one-half of the grate will 
be bright at all times and the hydrocar- 
bons given from the freshly fired coal will 
be burned by the hot gases present in the 
furnace and combustion chamber. In 
this way the fire is not checked to such 
an extent as when coal is added to the 
whole grate. This is called alternate fir- 
ing. In spreading, so called, the coal is 
distributed in small quantities at fre- 
quent intervals over the entire surface of 
the fire. . 

The entrance of cold air should be 
guarded against by keeping the furnace 
doors closed except when actually intro- 
ducing the fuel. With anthracite coal 
very good results may be obtained in this 
manner and a comparatively even fire 
maintained at all times. After firing 
fresh coal, the draft-plates should be 
opened for a short time until the gas has 
burned off. Bituminous coal requires a 
different method of firing, cwing to the 
greater amount of smoke given off when 
fresh fuel is added. 

The coal is first placed on the front of 
the grate just back of the firing door, 
where it is allowed to remain until the 
greater part of the hydrocarbons are given 
off, which requires from twenty to thirty 
minutes under ordinary conditions. Dur- 
ing this process, air should be admitted 
through the draft-plates to assist in the 
combustion of these gases. 

After the coking process, so called, the 
coal is pushed back and spread over the 
grate and fresh fuel added as before, and 
the operation repeated. The best depth 
of fire to carry will depend upon the kind 
of coal used and the power of the chim- 


ney draft. Under ordinary conditions 
with coarse coal the depth may be about 
twelve inches, which should be reduced 
to four or five inches with fine coal or 
weak draft. Forced draft calls for a 
heavier fire than a natural draft, and bi- 
tuminous coal allows of a thicker fire for 
a given draft than anthracite. In each 
particular case the fireman should learn 
by experiment the proper depth of fire 
to carry for obtaining the best results, 
and then adhere to it. 

The fires should not be cleaned oftener 
than is necessary to keep them free from 
ashes and clinkers; this, however, will de- 
pend upon the grade of fuel used, and 
must be determined by observation. Be- 


, fore cleaning the fires they should be al- 


lowed to burn down somewhat, but not 
so much that they will not come up 
quickly afterward. Some firemen prefer 
to first clean the front of the grate and 
then the rear, while others clean a side 
ata time. This is a matter of choice and 
either way should give satisfactory re- 
sults when properly carried out. Care 
should always be taken to see that the 
boiler is supplied with water and that 
sufficient steam is provided by the other 
boilers in the battery to last during the 
process of cleaning. 

In banking a fire over night, it should 
first be cleaned, and the live coals pushed 
back near the bridge wall and covered 
to a good depth with fresh coal. The fire 
doors should be left open and the dampers 
closed, or nearly so, just enough draft 
being provided to carry away any gases 
which may be given off. All trimmings, 
such as pressure gauges, water-glass and 
cocks, and safety valves, should be kept in 
working order at all times and should be 
frequently tested. If the pointer of the 
pressure gauge does not stand at the zero 
mark when under no pressure, it should 
be compared with a standard gauge and 
the proper adjustments made. Should the 
pressure rise at any time above the range 
of the gauge and the safety-valve fail to 
open, the fires should at once be banked 
and both the safety-valve and gauge should 
be tested. After the pressure has dropped, 
the gauge should be compared with a 
standard to make sure that it has not been 
overstrained and thrown out of adjust- 
ment, Fusible plugs, in order to be re- 
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liable, must be frequently cleaned and 
scraped to prevent an accumulation of 
scale or other non-conducting coating. All 
parts of the boiler exposed to the passage 
of the gases should be kept clean and 
free from soot and ashes. A good rule to 
follow in this connection is never to allow 
a coating over one-sixteenth of an inch 
to collect in any of the tubes or flues. 
It is a good plan when the man-hole or 
hand-hole covers are removed for inspec- 
tion to carefully clean and cil the seats 
or bearing surfaces. If the boiler is pro- 
vided with a surface blow-off it should be 
used only when the demand for steam is 
light. 

The frequency of blowing-off the 
boilers will depend upon local conditions. 
If the water is muddy or contains oil 
from a condenser or heating system, it 
should be blown out daily and should be 
completely emptied at least once in two 
weeks, under ordinary conditions, and 
oftener if found desirable. Never blow off 
a boiler under a high pressure. 

Boilers should always be provided with 
two separate methods for feeding, each of 
sufficient capacity to supply the entire 
plant in case of accident or repairs. Water 
should be fed into the boilers continuously 
rather than in large quantities at inter- 
vals, All valves and checks in the feed- 
piping should be regularly inspected, and 
kept clean and in good repair. If it be- 
comes necessary to shut down the engine 
with a heavy fire under the boilers, and 
steam at the blowing point, the drafts 
should be closely watched until the safety- 
valve lifts to see that the latter works 
freely. If the safety-valve is of sufficient 
size and in working order, the pressure 
can not rise dangerously high with the 
pump or injector forcing cool water into 
the boiler. Should it be discovered that 
the water is low in one of the boilers, wet 
ashes or fresh fuel should be used to 
cover the fire and the furnace doors be 
left open to admit cool air. 

The fire should not be drawn until such 
time as it can be done without increasing 
the heat under the boiler. All conditions 
should be kept as nearly constant at such 
times as possible, so far as the draft of 
steam upon the boilers is concerned, and 
under no conditions should cold water be 
fed into the boiler. 

The engine should be allowed to run 
until it stops if there is only a single 
boiler in use, after which the throttle may 
be closed. The main point to be kept 
in mind is to check the fire and cool the 
boiler down. In case of a fracture in the 
main steam pipe the water-level is usually 
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lowered very rapidly and the first thing 
is to deaden the fire. If the rush of steam 
is not too great, and the gauge-glass can 
be kept in view, the water-level may often 
be maintained by starting or increasing 
the speed of the pump. 

Sudden leaks in the blow-off pipe or the 


melting of a fusible plug call for the same 


procedure as above. | 

In case a boiler foams, closing the stop- 
valve will often cause the water to be- 
come quiet and show at its true level in 
the gauge-glass. When caused by dirty 
water, the boiler should be blown out and 
fresh water added. Should priming oc- 
cur, the water-level may be lowered. 
Never empty a boiler when hot as it is 
likely to cause the grease and sediment 
to bake into a hard substance which is 
difficult to remove from the plates. The 
outside conditions surrounding a boiler 
should be carefully observed and proper 
means taken to prevent the dripping of 
water from leaky valves or other sources 
from coming in contact with the shell. 
This applies especially in cases where the 
boiler is enclosed in brickwork or other 
insulating material. 

Opinions vary as to the best way of 
preserving a boiler which is to remain 
out of use for some time. 

Some engineers recommend draining 
and thoroughly drying it and then plac- 
ing trays of quicklime in the interior. 
Another way is to completely fill it with 
water and add a solution of soda. 

An article upon the care of a boiler 
plant is not complete without some ref- 
erence to corrosion and incrustation. A 
careful study of this subject, however, 
based upon the experience of a large num- 
ber of designing and operating engineers, 
seems to indicate that the only satisfactory 
method of dealing with these important 
matters is to subject a sample of the feed- 
water to a competent chemist for a care- 
ful analysis, and to obtain from him a 
suitable remedy for neutralizing the in- 
jurious effects of the impurities found. 

The leading boiler insurance companies 
usually do this for their clients free of 
charge. 

The great variety of impurities, and the 
varying quantities of each found in dif- 
ferent localities, makes it impossible to 
give definite solvent or precipitating so- 
lutions which will be of any special value 
for general use. Notwithstanding this 
fact, a certain amount of general infor- 
mation will be of use to the operating 
engineer, and may serve as a guide in find- 
ing a remedy in special cases when the 
services of a chemist are not available. 
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Corrosion is a chemical action and may 
be both external and internal. 

The first is due to dampness, either 
from leaky valves and fittings or other 
sources, and must be guarded against, 
particularly in the case of boilers having 
brick settings, as the moisture is held by 
the masonry in contact with the shell. 

Internal corrosion acts in different 
ways, depending upon conditions. 

General corrosion and pitting are 
caused by chemical action, due to certain 
ingredients in the feed-water. Grooving, 
so called, is brought about both by 
mechanical and chemical action, as noted 
later. 

General corrosion or wasting is not 
readily detected, as it acts evenly over 
large areas and often attacks the rivet 
heads as well as the plates. Sometimes 
corrosion takes place only at the water- 
line or in a belt several inches in width 
along this point. 

Pitting, as its name signifies, consists 
of corroded patches varying from one-half 
to ten or twelve inches in diameter. The 
cause of this is supposed to be the differ- 
ence in the structure of the iron, thus 
rendering chemical action more rapid in 
some places than in others. Grooving is 
supposed to be caused by the springing 
of the plates, due to expansion and con- 
traction, and its effect is increased by 
local corrosion. It is commonly found in 
the heads around the edge of the angle- 
iron stiffening pieces and also in the root 
of the angle itself. It is generally caused 
by staying the head too rigidly and by 
the unequal expansion of the shell and 
tubes, Excessive caulking along the edges 
of the seams will often cause external 
grooving, as it breaks the surface of the 
plates and exposes them to the corrosive 
action of the water. | 

Grooving is hard to detect as it appears 
only as a fine line or fracture, while it 
may extend into the metal for a consider 
able distance. 

Incrustation, or hard scale, is due to 
an accumulation of sediment deposited in 
the boiler, either by precipitation or evap- 
oration. This sediment, unless blown out 
frequently, is likely to harden and form 
scale. 

The impurities most commonly found 
in feed-water are the carbonates of lime 
and magnesia, sulphate of lime, and 
chloride of magnesia. In some localities 
various salts of iron, carbonic and sul- 
phuric acids and numerous organic sub- 
stances are found. 

The carbonates of lime and magnesid 
are held in solution by an excess of car- 
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bonic acid. Heating the water drives this 
off and causes the carbonates to be pre- 
cipitated in the form of a light gray mud. 

Increasing the temperature of the water 
makes the sediment less soluble until the 
boiling point is reached, where it be- 
comes practically insoluble. 

If the carbonates are comparatively 
free from other impurities, such as oil, 
organic matter, or sulphate of lime, they 
may be washed out of the boiler after 
it has been allowed to cool. 

Brackish water containing chloride of 
magnesia is injurious, because when 
heated, the chloride decomposes, forming 
magnesia and hydrochloric acid which 
rapidly corrodes the plates. Sulphate of 
lime is precipitated when the tempera- 
ture rises; precipitation being complete 
at about 280 degrees. This forms a hard 
scale which adheres firmly to the interior 
surfaces of the boiler, while the carbonates 
are soft and granular, and cf a grayish 
color. | 

If the condensation from a heating sys- 
tem or a condenser is returned to the 
boilers, a small quantity of oil is likely 
to be brought back in spite of all pre- 
cautions which may be taken to prevent 
it, and this mixed with other impurities 
which may be present forms a poor con- 
ductor of heat and is very likely to be 
the cause of burning or overheating of 
the plates. Overheating is generally due 
to a scum composed of the carbonates of 
lime and magnesia which floats at the 
surface of the water. If oil becomes 
mixed with this it offers a certain amount 
uf resistance to the steam as it rises to 
the surface and allows in some cases a 
laver of steam to form next to the s.ell. 
which being a poor conductor of heat 
causes the plates to become greatly over- 
heated when this occurs. 

There are three general methods em- 
ployed for preventing incrustation: first, 
by precipitating the scale-forming sub- 
stances before the feed-water enters the 
Loiler; second, by removing the sediment 
before it beomes hardened; and third, by 
removing the hard scale from the interior 
of the boiler by mechanical means. 

Feed-water may be freed of impurities 
to a considerable degree by allowing it to 
first pass through a purifier or open heater 
before being delivered to the boiler. As 
it mingles with the steam and becomes 
heated, the carbonic acid is driven off and 
the carbonates are deposited in the travs 
and upon the coke or other filter at the 
bottom of the heater. 
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Any organic impurities which float on 
the surface of the water are discharged 
through a surface blow-off. ‘The simplest 
method of removing the impurities from 
a boiler after they have been precipitated 
is by blowing off a portion of the water. 
The heavier sediment is discharged from 
the lower part of the boiler or mud-drum 
through the pipes usually provided for 
this purpose, while the lighter particles 
which remain in suspension or float on the 
surface may be removed through the sur- 
face blow-off. 

When soda-ash is added to water con- 
taining sulphate of lime, the lime and 
soda change their acids and form sulphate 
of soda, which is soluble, and carbonate 
of lime, which is precipitated and can be 
washed out. 

Water containing salts of iron and free 
sulphuric acid are sucessfully treated with 
a mixture of lime and soda-ash. Soda-ash 
is also used in water containing chloride 
of magnesia, which calls for an alkali to 
neutralize the hydrochloric acid which is 
sect free when the water is heated. 

Carbonic acid and oxygen may be re- 
moved by heating the feed-water, and by 
the use of soda or slacked lime. 

Water containing organic matter may 
be purified by precipitating with alum and 
filtering. Kerosene oil is used to some 
extent for the prevention and removal of 
scale. When used in the proper quantity 
it breaks up and loosens hard scale and 
prevents its formation. 

Ft is best introduced drop by drop by 
means of an oil feeder, and only enough 
used to produce the desired effect, as an 
excess is likely to injure the interior sur- 
face of the engine cylinders. No definite 
directions can be given for the use of the 
Various remedies mentioned, and the nec- 
essary amount in any case must be de- 
determined by trial, or better, by a chem- 
ical analysis. 

The formation of scale is less rapid in 
water-tube boilers than in fire-tube, ow- 
ing to the more rapid circulation of the 
water in the former. 

There are various ways of removing 
scale that has already formed. A safe 
method, but one which requires a good 
deal of time, is to chip it off with suitable 
tools. This, however, becomes difficult 
when the scale is hard or the construction 
of the boiler is complicated, and one of the 
many forms of mechanical cleaners now 
on the market will probably be found the 
most satisfactory. 
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Electrical Fire Apparatus. 


Consul S. P. Warner reports that the 
Leipzig fire department has purchased 
and put into use at the principal fire- 
engine station four electrical machines, 
i. e., engine, ladder truck, and two tenders, 
of which he gives the following particu- 
lars: 

One of the tenders is used exclusively 
for trials and for training the members 
of the fire company in the use of the 
machines. The principal advantage 
claimed for the new machines is that they 
are always ready to start for a fire the 
instant an alarm is sounded. They also 
do away with the necessity of keeping a 
number of horses, and thus materially re- 
duce the contingent expenses of the fire 
department. 

The electrical power for running the 
machines is stored in aecumulators. 
Owing to the quantity of lead employed 
in the construction of these accumulators, 
the machines are all very heavy, their 
weights varying from five to six tons. All 
of the machines are driven from the front 
axles, so that it is possible to turn them 
even in the narrowest streets. Each ma- 
chine is equipped with two motors, which 
can develop from seven to fourteen horse- 
power. They have five forward and two 
backward speeds and one electrical and 
one hand-brake. The machines are guar- 
anteed to run a distance of 18.5 miles on 
one charge at a rate of speed of 15.5 
miles per hour, even upon poorly paved 
streets or upon four per cent inclines. As 
there are no hills in Leipzig and as the 
streets are all in good condition, the ma- 
chines can cover a distance of about 
twenty-four miles on one charge. 

The crews for the various machines are 
as follows: engine, two machinists, two 
drivers, and one fireman; tender, one di- 
rector, two drivers, and five firemen; and 
ladder truck, one director, two drivers, and 
three firemen. The length of the exten- 
sion ladder, which can be raised either by 
a carbonic-acid motor or by hand-power, 
is eighty-six feet. About twenty-five sec- 
onds are required to raise the ladder by 
motor and about one minute and a half 
by hand-power. The engine, which is 
built upon the three-cylinder system, has 
a pumping capacity of 320 gallons of 
water per minute. It carries a tank con- 
taining eighty gallons of water, which, 
by means of a compressed-gas apparatus, 
can be thrown upon a fire immediately 
upon the arrival of the engine. It re- 
quires about nine minutes for the engine 
to generate five atmospheres of steam. 

Leipzig is said to be the only city an 
Germany which has a fire company com- 
pletely equipped with electrical machines. 
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Company Incorporated to 
Distribute Power from 
McCalls Ferry. 

An undertaking which, it is hoped, will 
revolutionize electrical power in Balti- 
more, Md., and mean the saving of thou- 
sands of dollars to users of electricity, is 
well under way by a party of Baltimore 
capitalists. The plan is to bring elec- 
tricity into Baltimore by means of over- 
head wires from the Susquehanna river 
at McCall’e Ferry. Wire supported by 
towers to be placed at intervals of from 
600 to 1,500 feet apart will be stretched 
along a highway 100 feet wide for forty 
miles to the Susquehanna. With this end 
in view the Pole Line Company was in- 
corporated at ‘Towson. The incorpo- 
rators are George R. Willis, Alexan- 
der McCormick, Thomas B. Gatch. 
Charles W. Kennerd and John T. Mur- 
phy. 

It is stated by Mr. Willis that the com- 
pany would be ready for business by Ju: è 
1, 1908. 

The United Railways and Electric Com- 
pany has executed a contract with the 
McCall’s Ferry Power Company by which 
the latter will furnish electric current for 


the railways here as soon as its plant is- 


completed. 

The United proposes using the electric 
current generated by the river as an ad- 
junct to its city power-houses. The Con- 
solidated Gas, Electric Light and Power 
Company recently made a contract with 
the McCall’s Ferry Company for the ex- 
usive use in this territory of all the 
river current with the exception of that 
required by the United. 

——_-@—o___- 
The “Telemagnophone.” 


The American Callaphone Company, 

New York city, has installed at the Grand 
Central Station of the New York Central 
& Hudson River Railroad in New York 
city a new instrument called the “Tele- 
magnophone,” for announcing the depar- 
ture of trains from the station. Large 
brass horns are located in different parts 
of the waiting room, making the announce- 
ments simultaneously. 
The “Telemagnophone” is a combina- 
tion of electrical devices. Connection is 
made by an ordinary copper wire from the 
transmitting station, charged with a small 
battery current. The transmitting horns 
re mounted cither singly or in duplicate 
or in triplicate on each side of the instru- 
ment. The system is the original inven- 
ton of Ty. J, Lippmann, and has been 
worked out by A. G. Kaufman. 


ELECTRICAL REVIEW 


The Convention of the Na- 
tional Electrical Contract- 
ors’ Association. 

The .arrangements for the seventh an- 
nual convention of the National Electrical 
Contractors’ Association, which will be 
held in New York city, July 17, 18 and 19, 
have been completed, and it is expected 
that one of the largest and most success- 


James R. STRONG, PRESIDENT NATIONAL ELEC- 
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ful meetings in the hisfory of the associa- 
tion will be held at that time. The ses- 
sions will be held in the Engineering So- 
cieties Building, 29 West Thirty-ninth 
street, in assembly room No. 1 on the fifth 


floor. The Imperial Hotel, Broadway 


W. H. Morion, SECRETARY NATIONAL ELEC- 
TRICAL CONTRACTORS ASSOCIATION. 


and Thirty-first street, will be association 


headquarters. ‘The following programme 
has been arranged : 
July 17—10 a. M. 
P. M., executive session. 
July 18—10 a. M., open session; 2 
pP. M., executive session; executive session 


open session; 2 


in the evening if necessary. 

July 19—All-day outing. 

At the open sessions every one interested 
in the electrical business is welcome, and 
from the list of speakers which has al- 
ready been announced it is certain that a 
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most interesting and instructive opportu- 
nitv will be afforded. 

The entertainment committee has pre- 
pared a programme for the ladies, mem- 
hers and guests, some of the principal fea- 
tures being as follows: On Wednesday 
there will be a boat trip entirely around 
Manhattan Island, and in the evening the 
annual dinner will be held at the Waldorf- 
Astoria. The dinner will be followed by 
an amateur vaudeville and theatrical per- 
formance given by members of the asso- 
ciation. On Thursday there will be an 
automobile trip to Coney Island, where 
dinner will be scrved, returning to New 
York in the evening. This trip will be 
for the ladies. For the members there 
will be a smoker at Shanley’s, including 
entertainment features, after the evening 
session. On Friday the members, ladies 
and other guests will be gtven a boat trip 
on Long Island Sound. A baseball game 
between the eastern and western members 
of the National association is scheduled. 
After the ball game there will be a clam- 
bake and other entertainment features. 

The regular nominations for officers of 
the National Electrical Contractors’ As- 
sociation for 1907-1908 are as follows: 
President, James R. Strong, New York 
city; first vice-president, L. L. Sanford, 
Minneapolis, Minn.; second vice-presi- 
dent, Charles R. Kreider, Chicago, Il. ; 
third vice-president, F. C. Werke, Cleve- 
land, Ohio; treasurer, John R. Galloway, 
Washington, D. C.; secretary, W. H. Mor- 
ton, Utica, N. Y.; sergeant-at-arms, J. C. 
Sterns, Buffalo, N. Y. There is one op- 
position nomination, that of F. E. New- 
bery, St. Louis, Mo., for first vice-presi- 
dent. 

Se ea 
Telephones in France. 

Victor M. Berthold, in New England 
Telephone Topics, takes up the study of 
telephone conditions in France, Since 
1890 the telephone has been the monopoly 
of the state. Prior thereto a corporation 
called the Société Generale des Telephones 
furnished service in several of the large 
cities. At the time the postal telegraph 
administration took over the property of 
the corporation Paris had 6,504 telephone 
stations. At present the metropolis has 
about 59,000 stations, or one to each forty- 
six inhabitants. 

There is apparently an utter lack of 
discipline among the operators, as well 
as considerable ignorance on the part of 
those in charge of the service of modern 
telephone problems, The French govern- 
ment appears unwilling to appropriate the 
means necessary for building up a first- 
class telephone service. The interruptions 
on toll lines are many, and often of long 
duration. 
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WIRING PLANS FOR HEATING 
APPLIANCES. 


BY F. M. FEIKER. 


In the issue of the ELECTRICAL REVIEW 
for June 1, attention was called to some 
general aspects of wiring for electrical 
heating appliances and details were given 
of the wiring plans for a $10,000 house. 
These plans involved the use of a number 
of separate electrical heating circuits as 
well as the utilization of the regular light- 
ing circuits for heating devices. As out- 
lined in the previous article, the logical 
step in planning for a house of less first 
cost, say $5,000 or $7,000, is to install a 
single heating circuit and to make a gen- 
eral but somewhat less extensive use of 
the lighting circuit, fixing the amount of 
money invested for wiring as a percentage 
cost of the house. 

In the case of the house-owner who 
does not care to elaborate the electrical 
circuits in his home, attention should be 


Fia. 1.—REcEPTACLE INSTALLED UNDER 
BRACKET IN BATHROOM. 


given to the possibilities of the lighting 
circuit. There are now on the market a 
great number of heating appliances which 
absorb such small amounts of energy that 
they can be used readily on the lighting 
circuit. These appliances include the cof- 
fee percolator, chafing dish, heating pad, 
small water heater, cigar lighter and many 
other miscellaneous devices, By adapting 
to the lighting circuit these smaller de- 
vices not only is the cost of wiring de- 
creased, but the convenience and cleanli- 
ness of the electrical system is still real- 
ized, 

The location of the outlets for the heat- 
ing appliances is not of the least impor- 
tance. For many purposes, the flush re- 
ceptacle in the baseboard of the room an- 
swers many requirements. In other places, 
for instance, a receptacle placed beneath 
the bracket-lamp in the bathroom (see 
Fig. 1) upon the same circuit as the lamp, 
is very convenient as a connection for the 
electric shaving mug or the massage mo- 
tor. Similarly, a suitable outlet placed 
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Fics. 2 AND 3.—WrRING PLAN, Home or F. R. SCHOONMAKER, SCHENECTADY, N. Y. 
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near the head of the bed is most con- 
venient for the use of a heating pad, as 


it does not necessitate unscrewing a lamp 
at night. 
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rect to the basement laundry, a branch 
running to the flat-iron, Connections are 
made with the kitchen on the first floor 
and with the dining room by branch cir- 
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Fia. 4.—Wrring PLAN, Home or F. R. SCHOONMAKER, SCHENECTADY, N. Y, 


WIRING FOR 4 $5,000 TO $7,000 HOUSE. 
soit the plans of F, R. Schoonmaker’s 
He: at Schenectady, N. Y., (Figs. 2, 3, 
et a of the points suggested have 
i‘ Pens out. This house illustrates 
a, °t 8 single electric heating circuit 
4 restricted use of the lighting cir- 
cuts for heating purposes, 


cuits running through the partitions to 
the respective rooms. The heating circuit 
at the dining room is provided with flush 
wall receptacles, to which. connection is 
made for the chafing dish and percolator. 

In the kitchen the electric baking out- 
fit is arranged as shown. This electric 
outfit is used for auxiliary cooking, much 


F 
!9. 5.—FLUSH RECRPTACLE AND PLUG ror LARGE HEATING DEVICES. 


a z Seen in the basement plan 
nt and z PPly arcuit enters the base- 
Vieki rom this the heating circuit 
ia. & circuits branch, as shown by 

` žhe heating circuit runs di- 


as a gas range would be, and the oven, 


placed by itself on the opposite side of 
the coal range, is controlled from the main 


table. 


Upstairs the heating circuit upon which 
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the dining room appliances are operated 
18 extended to supply current to the elec- 
tric luminous radiator, either in the cham- 
ber or bathroom, 


r 
, 


Fia. 6.—REcEPTACLE AND PLUG FoR Cooking 
OUTFITS. 

The arrangements for the lighting cir- 
cuits are shown in the plans. Landing and 
basement: lights are controlled by three- 
way switches to make them most con- 


Fia. 7.—RECEPTACLE FoR MOLDING WIRING 
IN OLD Houses. 

venient. In the living room a flush-floor 

receptacle is installed so that the reading 

lamp, chafing dish or coffee percolator can 

be operated without necessitating the use 


of a long cord. 


Fig. 8.—A FIvE-AMPaRE INDICATING SwitcH 


A few of the electrical outlets suitable 
for the purposes mentioned are illus- 
trated. In the house where several heat- 


Fic. 9.—A SEPARABLE Fie, 10.—A Fr USH 
COVER ÅTTACHING PLATE PLta RECEP- 


PLUG. TACLE. 


ing circuits are used it is essentia] that 
an appliance taking a large current be 
not placed on the regular lighting circuit, 
To guard against this possibility a recep- 
tacle and plug (see Fig. 5) make the 
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lighting circuits safe from misuse for a 
large electric air heater. All appliances 
having cords terminating with this plug 
can be used only on receptacles made to 
fit them. For similar reasons the recep- 
tacle and plug shown in Fig. 6 are useful 
in connecting up electric radiators or 
cooking outfits. Where “two heats” are 
available, this receptacle can also be ob- 
tained with three poles. The remaining 
illustrations (Figs. 7, 8, 9, 10) are typ- 
ical of various fittings of which good use 
can be made in wiring for heating ap- 
pliances. 

FOR HOUSES COSTING LESS THAN $5,000. 

From what has been said it is easily 
seen that for the simplest and least ex- 
pensive system of wiring for heating de- 
vices only the lighting circuit need be 
used. The suggestions embodied in the 
_ description of Mr. Schoonmaker’s house 
hold with the same force in a house of 
less cost in which it would seem inadvis- 
able to install any heating circuit on the 
percentage cost basis allowed for the wir- 
ing. By an elimination of the non-essen- 
tials in a small cottage, however, and by 
a careful arrangement of suitable outlets, 
the advantages of the flexible electric cur- 
rent can be impressed upon the household- 
er without substantially increasing the cost 
of the wiring. Bedrooms, for instance, 
lighted by bracket lamps with a chain- 
pull socket are nearly if not quite as con- 
venient as chambers in which a switch- 
controlled chandelier is used. The saving 
in cost of wiring and fixtures by means of 
this substitution will easily pay for the 
cost of an extra outlet or two for the heat- 
ing pad, milk-bottle warmer, and other 
smali electrical appliances which add 
much to domestic comfort. 

If possible, the heating circuit to the 
kitchen should be installed, for in every 
home electricity is bound to become a 
source of heat energy for domestic pur- 
poses. The cost of such a circuit when 
the light wiring is being done is nominal. 
But if the expenditure incident to such a 
heating circuit is out of proportion to the 
total cost for electric wiring, at least, ex- 
tra receptacles should be installed on the 
lighting circuit. This procedure will 
henefit alike the contractor, the central 
station manager and the owner; for the 


first will reap the benefit of the additional 
investment, however slight; the second 
will sell more current because of the tend- 
ency on the part of the consumer to take 
advantage of the thorough convenience of 
the electrical circuits and use more cur- 
rent. while the consumer will be content 
with his increased bill because he is satis- 
fied that he is getting his money’s worth. 
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Municipal Electric Light Plant 
for Franklin, La. 

A contract has just been let to Muralt 
& Company, engineers, of 114 Liberty 
street, New York city, for a complete 
modern municipal electric light plant for 
the town of Franklin, La. This town is 
one of the oldest settlements in that part 
of the country. At the same time the town 
is ‘distinctly progressing along modern 
industrial lines, and in addition to having 
lately installed an extensive central mar- 
ket building it has now just passed the 
above-mentioned contract for an electric 
light plant. The latter will be of suff- 
cient capacity to furnish electric light to 
the 4,000 or more inhabitants and electric 
power to several saw mills and sugar re- 
fineries. In addition there will be a street 
lighting system of twenty-five arc lights 
and forty incandescents. 

The power-house will contain the most 
approved type of machinery in every re- 
spect, Heine safety boilers, Harrisburg en- 
gines and Fort Wayne electric apparatus 
being used. The contract calls for getting 
out the machinery in three months and 
the complete plant is expected to be in 
operation early the coming fall. 

Mayor J. C. Lewis, of Franklin, was the 
moving spirit in getting this plant, and he 
was unanimously and, enthusiastically 
backed up by the Franklin council. The 
plans and specifications were prepared by 
Warren B. Reed, the well-known consult- 
ing engineer of New Orleans. The com- 
plete contract, as already stated, is in the 
hands of Muralt & Company of New 
York. 

Mexican Light and Power 
Company Makes Extensive 
Additions to Equipment. 

The Mexican Light and Power Com- 
pany, which has contracted with the street 
railway company of Mexico City to sup- 
ply 5,000 horse-power for operating the 
tramway, has recently ordered 8,000 
horse-power capacity of transformers to 
come from the works of the Westinghouse 
Electric and Manufacturing Company, 
Pittsburg, Pa., of G. & O. Bramit and 
Company, the representatives for the re- 
public. These transformers will* he di- 
vided into six units of 1,000 kilowatts 
each, the transformer being single phase. 

The energy is transmitted to Mexico 
City from Necaxa at 60,000 volts, which 
passing through transformers is reduced 
io 20,000 volts at the power company’s 
Nonoaleo substation. At this voltage the 
energy is distributed to five different sub- 
stations located at different parts of the 
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city, Churubusco, Alameda, Indianilla, 
ete. 

These new transformers will reduce the 
voltage received at 20,000 to approximate- 
ly 3,000 volts for the motor-generator sets 
in these respective substations, the motor- 
generator sets being used to change the 
alternating current .to direct current for — 
the trolley circuits at approximately 600 
volts. A part of this additional trans- 
former capacity will be also used by the 
power company for lighting and power 
service in the vicinity of the districts 
where they are installed. 


——__-@-—_— 


The Machinery Club, New 
| York City. 


The Machinery Club, of New York city, 
has been organized for the purpose of pro- 
viding a pleasant place of common resort 
for entertainment in the heart of the busi- 
ness section of Manhattan, conveniently 
located to most of the offices of the con- 
cerns interested in the various branches 
of the machinery and metal trades. Quar- 
ters have been engaged on the twentieth 
and twenty-first, and possibly on the nine- 
teenth floors of the Fulton Terminal 
Building, on Church street, New York 
city. The club will primarily be a lunch- 
ing club, but it is expected that the ap- 
pointments and convenient location will 
make it a general rendezvous for the ma- 
chjnery trade of New York city. 

The oflicers are: president, F. H. Still- 
man, president Watson-Stillman Com- 
pany; vice-president, R. I. McKinney, 
president Niles-Bement-Pond Company; 
treasurer, Walter L. Pierce, secretary and 
general manager Lidgerwood Manutac- 


turing Company; secretary, Theodore 
Waters. 
<= —___—_ 


Navy Department Purchases. 


The United States Navy Department, 
Bureau of Supplies and Accounts, will 
open bids in Washington, D. C., July 16, 
23 and 30 for the following material: 
12,700 feet electric conductor for League 
Island, Pa.; 8,950 braided rubber-covered 
conductor, Charleston, S. C.; 5,400, fect 
enameled conduit, Charleston, S. C.; 
4,900 feet steel conduit, League Island, 
Pa.; 770 couplings, Charleston, S. C.; 
miscellaneous electric fixtures, New Or- 
leans, La.; one motor-drive outfit for a 
lathe and one motor-drive outfit for a 
drill, Charleston, S. C.; sixty-five pounds 
pipe straps, League Island, Pa.; 1,225 
pipe straps, Charleston, S. C.; 100 brass 
unions, Charleston, S, C. 
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Wireless Telegraphy—Some of its Practical 
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and Commercial Aspects. 


PART I—-TECHNICAL ASPECTS. 


IRELESS telegraphy now appears 
to be settling down on a prac- 


tical basis. It is finding its 
important field to be where all those 
who have not been actuated by in- 
terested motives have consistently stated 


it would be found—namely, as a means of’ 


communication between ships at sea and 
between ships and the shore. How long 
it will hold this field undisputedly de- 
pends upon the measure of success that 
may attend the efforts of those who are 
now endeavoring to perfect wireless tele- 
phony. . At least half a dozen inventors 
are at work on this problem in this coun- 
try and Europe, and it is reported that 
the wireless transmission of speech has 
been experimentally successful up to dis- 
tances of several miles over land; but ap- 
parently much remains yet to be done 
before wireless telephony, even for short 
distances, becomes an accomplished fact. 
Should this hoped-for result be achieved, 
however, it is evident that for many pur- 
poses it will displace wireless telegraphy. 
For example, probably one of the chief 
reasons why wireless telegraphy is not 
already universally installed on all manner 
of sailing vessels and steamships is the 
necessity for employing an expert Morse 
operator to transmit and receive messages. 
Wireless telephony, even if only available 
for & comparatively short distance, ob- 
viously could be installed to advantage in 
the officer’s room of every ship that floats 
the ocean, lake, river or harbor, and per- 
haps on railway trains as well, for any 
purpose that might arise. 

Wirelesg telephony is not yet here, how- 
ever, while fortunately for those that go 
down to the sea in ships, wireless teleg- 
raphy is here, and it is already installed 
or 18 being installed on every lighthouse 
and on the vessels of every important navy 
and steamship line in the world. It is 
probably easily within bounds of accuracy 
to say that there are now over 2,000 wire- 
less stations, including ship and shore sta- 
tions, in operation in various parts of the 
world, and this number is being added to 
daily. | 

The distances covered by wireless teleg- 
raphy in regular operation may be set at 
m e LN 


1A paper read À , 
of at the convention of the Association 
N 7 alway iselegraph Superintendents, Atlantic City, 


By William Maver, Jr. 


from one mile to fifty or 100 miles. 
When the statement is made, as it fre- 
quently has been, that messages have been 
received from ocean-going vessels several 
days out from New York, it may be taken 
for granted that these messages have been 
received at one or other of the Atlantic 
coast stations within wireless signaling 
distance of the vessel, and by those stations 
repeated by overland wire telegraphy to 
New York. There is no doubt that mes- 
sages are received under favorable condi- 
tions at distances of several hundred miles 
away from shore, but these are exceptional 
cases. No regular interchange of business 
is at present carried on at those distances. 

While we frequently run across the state- 
ments of interested brokers in wireless- 
telegraph stock that transatiantic wire- 
less telegraphy will shortly be accom- 
plished, it is noticeable that Marconi, Fes- 
senden and De Forest have of late been 
silent on this subject. Fessenden indeed 
has, with commendable frankness, prac- 
tically admitted that the difficulties of 
transatlantic wireless telegraphy are at 
present well-nigh insurmountable. His 
experiments were continued for nearly one 
year between Massachusetts and Scotland. 
He found that there are at least two 
serious obstacles in the way of trans- 
atlantic wireless signaling. First, atmos- 
pheric absorption of the electric-wave 
energy of the signals. Up to distances 
of 1,000 miles this absorption is not very 
marked, but beyond this point it becomes 
very important. The other diffculty con- 
sists in the inability to maintain syntony, 
or tuning of the apparatus, at the respec- 
tive transmitting and receiving stations. 
The difficulty, in the words of Mr. Fessen- 
den, “is in getting the stations which are 
to communicate to maintain their fre- 
quencies sufficiently regularly.” It was 
found impossible to receive messages when 
the frequency varied one part in 1,000,000. 
This, it may be noted, is equivalent to 
saying that if a telegraph system which 
depended for its successful operation upon 
the synchronism of wheels at the sending 
and receiving stations should vary one part 
in 1,000,000 the system would not operate. 
While Mr. Fessenden is hopeful that these 
difficulties will be overcome, the prospect 
for an immediate realization of this hope 
is noť very encouraging. But fortunately, 
again, there is no real necessity for trans- 


atlantic wireless telegraphy, or cableless 
telegraphy, as some wireless experts take 
pleasure in terming it. The Atlantic 
cables are still doing business at the old 
stand, and there is every reason to believe 
that they will continue to do so for many 
years. Singular as it may seem to some 
people there is, apart from occasional in- 
jury to the cables, no method of tele- 
graphing that is as reliable as submarine- 
cable telegraphy. The reasons for this 
are obvious. The cable, year in and year 
out, works undisturbed by changes in 
weather conditions. Lightning storms do 
not affect its operation, and vagrant cur- 
rents from neighboring and unneighborly 
electric-traction circuits, or induction from 
high-tension alternating-current systems, 


can never approach within harmful dis- 


tance of its sensitive apparatus. Similar 
immunity from these disturbing factors in 
overland telegraphy would, there is no 
doubt, be gladly welcomed by the members 
of this association. 

Apart from the filings coherer it may 
be said that the most prominent type of 
detectors now in use are the magnetic de- 
tector employed by the Marconi interests, 
the carborundum detector employed by the 
De Forest company and the various elec- 
trolytic detectors of the Fessenden and 


Shoemaker types. The magnetic detector, 


the carborundum detector and the elec- 
trolytic detector require a telephone re- 
ceiver for the reception of signals. The 
magnetic detector was described in the 
author’s paper on “Improvements in Wire- 
less Telegraphy,” read before the Indian- 
apolis convention of this association. The 
carborundum detector consists of a crystal 
of carborundum which is clamped between 
two metal electrodes. Otherwise, so far 
as the arrangement of circuits is con- 
cerned, it simply displaces the filings 
coherer, but does not operate a relay. The 
electrolytic detector consists of a small 
cup containing a dilute solution of nitric 
acid, into which the terminal of a very 
fine platinum wire is placed. Another 
wire enters the acid from the bottom of 
the cup. When current from a small dry 
battery is passed through the solution by 
means of the fine wire, polarization takes 
place and current ceases to flow in the 
circuit. Incoming electric waves appear 
to dissipate this polarization, causing 
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variations in the current of the local cir- 
cuit, and sounds corresponding to dots 
and dashes are heard in the telephone re- 
ceiver. 

The De Forest “audion” is also one of 
the more recently invented wireless de- 
tectors. This detector, briefly described, 
consists of an incandescent filament in a 
vacuum, shunted by a local circuit in 
which is a battery and a telephone re- 
ceiver. Incoming electric oscillations ap- 
pear to affect the electrical condition or 
equilibrium of this circuit and set up 
variations of current therein which are 
heard as dots and dashes in the telephone 
receiver. This receiver was fully described 
in the transactions of the American Insti- 
tute of Electrical Engineers for 1906. 

Another detector which promises to be 
of utility in practical wireless telegraphy 
is the silicon detector, the invention of 
G. W. Pickard. This detector is of the 
thermoelectric type of wireless receivers. 
It produces its own electromotive force. 
Its electrodes are pure silicon and a metal- 
lic element of low resistance. The energy 
of the incoming electric oscillations are 
converted into joulean heat (C?R) at the 
element having high resistance (the sili- 


` con), which heat is converted at the con- 


tact point into a short pulse of direct 


_ current in the telephone receiver; and a 


long or short continuation of these pulses 
produces a dash or dot in the receiver. 
Mr. Pickard states that a fragment of 
silicon merely held with suitable pressure 
between two flat-ended brass rods gives 


excellent commercial results. This de-. 


tector has the advantage that no battery 
is required in the local circuit. In sensi- 
tiveness it compares favorably with the 
electrolytic and magnetic detectors, ac- 
cording to tests made by Mr. Pickard. 
The carborundum detector is about one- 
half as sensitive as the last-named de- 
tectors. 

It is interesting to note that the tele- 
phone receiver has been found to respond 
to a single impulse of current of very 
much less strength than is required to 
energize the most sensitive wireless de- 
tector, and were it not for the 
high inductance of the telephone re- 
ceiver, the intermediate wireless de- 
tector would not be necessary. At 
the high frequencies used in wircless tele- 
graphy, however, namely, of the order of 
500,000 or 1,000,000 per second, the in- 
ductance of the telephone receiver renders 
it mute. 

An improvement in wireless telegraphy 
that may lead to important results con- 
sists in the use of undamped oscillations, 
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with which numerous experiments are now 
being made by Poulsen, Shoemaker, the 
Telefunken company and others. 

In the ordinary “spark” gap trans- 
mitter, it is known that between each spark 
or train of sparks there is a rapid falling 
off or damping of the amplitude of oscilla- 
tions; consequently the full benefits of 
resonance in the tuned receiving circuits 
are not obtainable. Poulsen’s method of 
obtaining undamped oscillations is an 
amplification of the Duddell “singing arc” 
and consists in employing an electric are 
of peculiar construction shunted with a 
capacity (condenser) and inductance of a 
wireless transmitting circuit. 

In Poulsen’s device the positive elec- 
trode is copper, the negative electrode is 
carbon. When the capacity and induc- 
tance are suitably adjusted, rapid oscilla- 
tions of uniform amplitude are established 
in the circuit and thence are thrown upon 
the vertical wire. These oscillations are 
broken into dots and dashes in the usual 
way. Unfortunately, thus far the energy 
output by this method is low, and it re- 
mains to be ascertained whether or not 
the advantages of uniform amplitude by 
conducing to a better utilization of reso- 
nance will more than offset the disadvan- 
tage of reduced energy output. 

Another improvement in the practice of 
wireless telegraphy consists in the employ- 
ment of electric-wave meters by means of 
which the wave-length or the wave fre- 
quency may be measured. These wave 
meters are based primarily on the prin- 
ciple that with an exciting circuit in 
proximity to a secondary circuit, a maxi- 
mum current will be induced in the sec- 
ondary circuit when the two circuits are 
in resonance, which will be when they 
possess corresponding inductance and ca- 
pacity. Knowing the capacity and in- 
ductance of the secondary circuit, the 
frequency and wave-length of the oscilla- 
tions are deducible. (A detailed descrip- 
tion of electric-wave meters may be found 
by those interested in the last edition of 
the author’s work, “Wireless Telegraphy.’’) 
Increased familiarity of the operators with 
the apparatus has also naturally tended 
to improved results in the actual opera- 
tion of the various systems. Apart from 
the foregoing noted features and certain 
improvements in the details of apparatus 
and the arrangement of vertical wires, 
there has been comparatively little advance 
made in the art of wireless telegraphy dur- 
ing the past one or two years. 

A short description of some experiments 
conducted recently by the Telefunken 
Wireless Telegraph Company of Berlin, 
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relating to the use of wireless telegraphy 
between railway trains in motion and 
fixed stations, may be of interest to the 
members of this association, The experi- 
ments were made on sections of railway 
track about 12.5 miles in length, with four 
stations about four miles apart within this 
distance. The wireless outfit of each fixed 
and moving station consisted of a 
filings coherer receiver and an in- 
duction coil transmitter, together 
with the other apparatus usually 
employed therewith. A coach containing 


„the wireless outfit was equipped with a 


rectangular wire suspended by posts about 
one foot high at each corner of the roof 
of the coach. The wire was attached to 
porcelain insulators on the top of these 
posts. A single wire was led from this 
wire to the apparatus within the coach. 
A ground was obtained through the iron 
trucks of the coach. The fixed station 
was between the telegraph poles. The 
aerial wire was erected horizontally be- 
tween the poles and paralleled the regular 
telegraph wires for a distance of 195 feet, 
about one foot therefrom, and was care- 
fully insulated from those wires. A wire 
connected this aerial wire to the appa- 
ratus in the fixed station. The ground 
was made by a wire connection to the 
nearby rails. Current for the induction 
coil was supplied by eight portable storage 
cells giving sixteen volts and having an 
output of about five amperes with a 
spark-gap of 0.12 inch. The maximum 
distance of the train from the tracks was 


‘sixty-five feet. 


By this arrangement reliable signals 
were sent and received at a distance of 
7.5 miles. 

As several of the members of this asso- 
ciation have had experience with other 
methods of telegraphing to and from mov- 
ing trains, they can probably enlighten 
the association as to the necessity of im- 
provements over those methods, and also 
as to the utility of such systems in gen- 
eral. 

PART II—COMMERCIAL ASPECTS. 

The opinion of the writer has been fre- 
quently asked as to the merits of the great 
claims that are being made relative to the 
dividend-earning capacity of wireless 
telegraphy by the brokers who appear to 
have assumed control of the stock-selling 
end of one or more of the wireless com- 
panies. A few remarks bearing on these 
claims may, therefore, not be inappropri- 
ate at this time. 

Let us first discuss the wireless tele- 
graph earnings on the basis of the ex- 
change of messages between ship and shore 
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stations. According to the published re- 
ports of one of the wireless companies 
which has its system installed on seventy- 
eight steamships plying between Europe 
and the United States, the gross earnings 
for the year 1906 were approximately 
$55,170 for messages exchanged between 
ship and shore stations. This figures out 
to approximately 25,823 messages for the 
year, which is equal to a total of seventy 
messages per day, of Jess than one message 
per day per ship. How much, if any, of 
this revenue goes to the foreign wireless 
telegraph company that presumably owns 
the wireless apparatus on the ships is not 
stated. Presumably also certain royalties 
may have to be paid by the ship owners 
for the use of the apparatus, and there 
may also be additional revenue for “news” 
service received on shipboard. But grant- 
ing this, it is difficult to figure out much 
net revenue after the salaries of officers 
and operators have been paid. 

This is perhaps the best showing that 
can be made for wireless telegraph com- 
panies doing a general commercial busi- 
hess in this country, or with the ships that 
sail United States waters. When it is 
stated that hundreds of steamships own 
their own wireless apparatus outright, and 
do considerable business with government 
wireless shore stations without charge, the 
difficulty of seeing a bright prospect for 
the earning of dividends on capitaliza- 
tions amounting to six, eight or ten mil- 
lions of dollars by a legitimate exchange 
of wireless messages between ship and 
shore stations is largely increased. 

One of the large German wireless tele- 
graph companies has confined its business 
almost exclusively to the manufacture and 
sale of its apparatus outright to custom- 
ers, and it is understood they have made 
fair profits. Several companies in this 
country are doing likewise. Obviously, 
therefore, there is no monopoly of this 
art on the part of any one company, al- 
though such a claimed monopoly is the 
chief stock-in-trade of certain of the stock- 
brokers referred to. 

An analysis of the published claims put 
forth by certain stockbrokers to induce 
the purchase of stock in a wireless tele- 
graph company shows some glaring mis- 
statements, seemingly at least calculated 
to mislead prospective customers as to the 
constructional and operating costs, etc., of 
the system. Another method to induce 
purchase of stock consists or did consist of 
‘ending broadcast by mail circular letters 
offering stock of a wireless telegraph com- 
pany at $110 per share, guaranteeing five 
per cent per annum on the stock for five 
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years. This appears a fair enough prop- 
osition until it is known that the stock 
was at the time offered on the New York 
curb at $30 to $36 per share. This offer 
was accompanied by the most glowing ac- 
counts, without regard to the difficulties 
in the way, of the prospective earnings of 
the company, by means of transatlantic 
wireless telegraphy and by overland wire- 
less telegraphy as well. It is but fair to 
say that the managers of at least one of 
the companies whose stock is being used 
in this way has disclaimed any responsi- 
bility in the matter. Unfortunately, it is 
to be feared that the brokers were only 
too successful in unloading stock to un- 
sophisticated purchasers on this basis. 
The author of this paper has frequently 
taken occasion to express his admiration 
for wireless telegraphy as an art and to 
point out its extreme importance in the 
field for which it is so well adapted. It 
should be, however, he believes, as much 
the duty of one more or less familiar with 


the facts to point out, when opportunity . 


offers, the limitations of a system, and the 
erroneous and scemingly misleading claims 
made in its behalf, as to laud its merits 
and advantages. This constitutes the 
reason for the writing of the second section 
of this paper. 

— 0 
Standard Symbols for Elec- 
trical Plans. 

To THE EDITOR OF THE ELECTRICAL REVIÐW : 

Great credit is due the National Elec- 
trical Contractors’ Association for the 
steps it has taken to draw up a standard 
set of electrical symbols, particularly suit- 
able for wiring plans. 

This subject is, however, not confined 
to contractors, but involves illuminating 
enginecrs, electrical engineers, consulting 
engineers in general, and architects, and 
influences more or less the other building 
construction branches; yet it is somewhat 
regrettable to find that this association has 
been carrying the burden alone. 

As regards the general appearance of 
the symbols, much can be said, but to the 
layman, they do not appear at all simple 
to remember, whilst although there is a 
suggestion that some were included in or- 
der to meet every case, other apparati of 
common occurrence and importance were 
not included. 

Double circles, squares with ears, and 
polygons enclosing hieroglyphics may 
mean a lot, but they take time and too 
much effort to construct, and even sug- 
gest that almost forgotten art the aborigi- 
nes used for transmitting messages. 

In fact it seems as if a very much sim- 
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pler code could be devised, simpler for 
the draftsman, simpler for the electri- 
cian, and simpler for the public, and more 
satisfactory to all concerned. 

Many of the outlets could be just as 
well represented by a circle with a partic- 
ular letter inside, such as T for telephone, 
B for bell, etc., and it would appear that 
instead of an “S” by itself we could put 
it in a circle also, taking care of special 
conditions in the specifications, or by a 
descriptive note on the drawing itself, 
which would tend to be more explanatory, 
and perhaps avoid the necessity of carry- 
ing a manual of the symbols in one’s 
pocket. 

In regard to lines for “conduits,” 
“wires,” etc., it is necessary that a certain 
amount of consultation should take place 
in conjunction with steam piping men, 
plumbers, and other kindred branches 
which have pipes to show on perhaps the 
same drawings. 

Then, as special apparatus is apt to 
spring up at a later date, which would 
not necessarily concern the contractors, 
it would seem advisable that some steps 
should be taken to have such events an- 
ticipated, and this is best done by select- 
ing some channel which can be recognized 
as an authority for everybody and also 
tend to give a more logical conclusion to 
any decisions arrived at. 

The National Electrical Contractors’ 
Association has shown good judgment in 
the past, particularly in regard to rules 
governing the contractor, and should be 
persuaded to take this matter up in co- 
operation with the contractor and others 
concerned, and it would seem consistent 
for them to consider and develop the en- 
tire system of electrical symbols appro- 
priate to all the branches of electrical en- 
gineering. 

These matters have to be taken up 
sooner or later by all concerned, and are 
more satisfactorily dealt with the earlier 
they are attacked, and it should be the 
aim of every class of engineers, architects, 
contractors, etc., to cooperate in this sub- 
ject as soon as possible, and make the ac- 
cumulated result of their experience and 
ability produce a standard set of symbols 
which would be as nearly perfect as ma- 
terial effort can attain. 

A. P. C. 


Washington, D. C., June 2%. 
___«@—<—__—_- 

An electric smelter has been started up 
at Heroult, on Pitt River, about eighteen 
niles from Redding, Cal. The smelter 
cost, it is stated, $70,000, and uses cur- 
rent to the extent of 2,000 horse-power. 
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The Electrolytic F Reduction of Low-Grade Ores. 


By ana Allen Willey. 


HE enormous quantity of low-grade including a blend of five or six different 
ores in America containing not grades. The skill in mixing the ores is one 
only copper and lead, but gold and reason why it is profitable to extract the 


silver, has caused the invention of appar- metal from very low grades, but the vari- 
atus in connection with the smelting proc- 


esses which is notable for its economy and 
efficiency. Mineralogists and other experts 
are authority for the statements that the 
Pacific Northwest, as well as Mexico, Brit- 
ish Columbia and Alaska, contain many 
beds of ores at present undeveloped for the : 
reason that the percentage of pure metal . ; 
they contain is so small that it is not worth 
while to extract it by the processes used a = ar. Sey ~~ 
in the majority of smelters. | ie AN. 

The application of the electric current a xe 
in recent years, especially in electrolytic 


venience in removing the slag, the latter 
being discharged into ladles mounted on 
trucks. The metal itself is poured into 
another ladle, which is taken to the con- 
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GENERAL VIEW OF Works, SHOWING ELECTRIC TRAMWAY, TACOMA SMELTING AND 
REFINING COMPANY. 


ous processes employed are notable for verting department. Here it 


their economy. through cupolas, thence poured into tilt- 
The concentrate furnace in the copper ing converters, where it is subjected to 
plant is of the Allis-Chalmers type, and an air-blast. The process is similar to the 


is run 


GENERAL VIEW OF THE WORKS OF THE TACOMA 
SMELTING AND REFINING COMPANY. 


work, however, has proved that it is pos- 
sible to make much of this ore of com- 
mercial value, for smelters have recently 
been erected in this country by which 
the cost of refining copper has actually 
been reduced from an average expense of 
twenty dollars for each ton of metal to 
only eight dollars per ton. 

The smelter which has recently been 
completed at Tacoma, Washington, for the 
Tacoma Smelting and Refining Company, 
contains what is probably the most modern 
devices in this country for metal extrac- 
tion. It not only treats copper, but lead 
ores, with such success that concentrates 
containing less than one per cent of pure 
metal can be profitably worked. Securing 
material from the mines of British Colum- 
bia, Alaska, California, Oregon, Mexico, has a maximum capacity of about 350 
as well as Central and South America and tons every twenty-four hours. The fur- 
Europe, over thirty varieties are roasted nace is divided into two sections, one ele- 
in the Tacoma smelter, the charge at times vated slightly above the other for con- 


TRANSMISSION SYSTEM CONVEYING CURRENT FROM Mount RANIER, Firty MILes DISTANT 
TACOMA SMELTING AND REFINING COMPANY. 


manufacture of aoa steel, and the 
product remaining, though crude copper, 
contains a very high percentage of pure 
copper. 
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Nowhere, however, has the electric cur- 
rent been utilized in a more remarkable 
way than in the separation of copper from 
the precious metals by the electrolytic 
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metal so thin that it can not sustain its 
own weight, is between twenty and twenty- 
four days. During this period the action 
of the current has literally built up the 
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The tanks utilized for this purpose are 
constructed of wood coated with metal 
to prevent them from being affected by 
the electrolyte. In the Tacoma plant they 


? : ERTS N E | 


Oe ate 


AD ee TTET A 
ARNE vo Pa ` Annea í 


ry <weyppnt wearer 


~ 


ORAA p 
. . d 


bg- NA ; A: ’ i 
N J yrru d z 
NNA A L WAI HE eres, 


THE 
p Acoma SMELTING AND REFINING COMPANY. 1.—ROTARY SMELTER OPERATED BY Motors. 2.—MOTOR-OPERATED REVERBERATORY 
A ENACES, 8.—POURING SLAG FROM ROASTER. 4.—ELECTRIC CRANE SERVING ELECTROLYTIC DEPARTMENT. 5.—MOTOR-OPERATED 
ULAR SLAG-CASTING MACHINE. 6.—GOLD AND SILVER BEING SEPARATED FROM THE COPPER BY ELECTROLYSIS. 


(has here used. To study the action of 
7 hue transferring the metal from 
k as cathode Is indeed fascinating. 
k ae of time usually required to re- 
ce the anode to merely a fragment of 


corresponding cathode, so that from a sheet 
of copper but a twenty-fifth of an inch in 
thickness and weighing a few pounds, it 
may be over an inch in thickness, weigh- 
ing 250 to 300 pounds. 


are about three feet in depth. The electro- 
lyte is merely a solution containing about 
sixteen per cent of bluestone and about 
five per cent of free sulphuric acid. The 
bath is tested daily as it is necessary to 
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maintain the proportions as exactly as 
possible. Each cathode is of course set in 
the tank next to the anode from which it 
secures its supply of copper, each set of 
anodes constituting an electric circuit. 
The necessary connections are made be- 
tween the various tanks by copper circuits. 
In operation the current enters a tank 
through the anodes, then passes through 
the solution to the cathodes, the space 
between anode and cathode being a little 
over one inch. From the cathodes the 
current passes to the anodes, which are 
insulated from the negative conductor of 
the adjoining tank. It then goes through 
the bath and the cathodes of this tank. 
and so on to the third tank, where the 
process is repeated, transferring the metal 
as in the electro-plating process. 

The gold and silver which may be held 
in tthe anode are precipitated to the bot- 


a 


ELECTRICAL REVIEW 


the silver as well as arsenic wnich may re- 
main into the cathode, thus affecting the, 
quality of the copper. In current distri- 
bution less than half a volt is required on 
the average to each tank. The current is 
carried to this department by means of 
ten cables, the current being transformed 
from 40,000 volts to 100 volts. All of 
the electricity is secured from the generat- 
ing plant in the foothills of Mount 
Ramer, and brought by long-distance 
transmission line a distance of nearly 
forty miles. 

The copper reduction department was 
constructed under the supervision of B. H. 
Bennetts. Some of the apparatus was de- 
signed by Mr. Bennetts especially for these 
works. One noteworthy feature is a circu- 
lar slag-casting machine intended to do 
away with much of the ordinary labor 
required to break up and remove the slag. 


TROLLEY SYSTEM AND ELECTRIC LOCOMOTIVE FoR HAULING SLAG, TacoMa SMELTING 
AND REFINING COMPANY. 


tom of the tank in a black slime. In 
securing these metals the slime is first run 
through’a screen, then placed in a vat 
lined with lead containing a solution of 
twenty-five per cent sulphuric acid and 
seventy-five per cent water. Into the bath 
hot air and steam are injected. Appli- 
cation of this treatment for eight or nine 
hours dissolves the impurities in the com- 
position, and they are removed with the 
solution from the slime, usually by syphon- 
ing. The latter is then dried on iron 
pans in a hot-air chamber, and the gold 
and silver separated from it in the lead 
refinery. 

For the electrolytic department a cur- 
rent varying from ten to fifteen amperes 
to the square foot is employed, the volume 
of current depending upon the proportion 
of silver and gold in the allov, as well as 
the percentage which may remain of im- 
purities. Should the latter be high, too 
much current density would force some of 


The machine is provided with 144 tilting 
molds and has a total capacity of twenty 
tons. It is situated at the side of the 
building where the furnaces are installed, 
and is served by a twenty-ton clectric trav- 
eling crane, which removes the ladles as 
fast as filled by the slag spout and empties 
them in the molds, thus doing away with 
the necessity of hauling the slag from 
the furnace by tram-cars. 

At the Tacoma works a reverberatory 
furnace is employed for the reduction of 
concentrates. These are received from 
British Columbia, Alaska, California, 
Oregon, Mexico, and Central and South 
America. The matte averages from forty- 
five to fifty-five per cent copper. The 
slag is tapped into ladles, by which it is 
carried to the casting machine, which 
is revolved by a _ twenty-horse-power 
variable-speed motor. The molten matte 
is also tapped into ladles, by which it is 
carried directly to the two converters. 
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The matte is blown by 3,500 cubic feet of 
air per minute to each converter. The 
furnace for casting the anodes is of the 
rotary type, heated-by fuel oil. It is also 
served by an electric traveling crane from 
the converter. After the metal has been 
melted, it is cast into anodes averaging 
125 pounds in weight. In the electro- 
lytic department the cathodes are removed 
from the vats by an electric traveling 
crane of twenty tons capacity, loaded on 
cars and returned to the furnace depart- 
ment, where they are melted and cast into 
ingots, cakes, etc. The average daily out- 
put of the works is thirty to forty-three 
tons of pure copper besides the precious 
metals. 

The Tacoma plant secures its electric 
current by long-distance transmission 
from a generating station at Electron, 
Washington. About 2,000 horse-power is 
utilized in the various departments. Be- 
sides the use of electric current in the 
electrolytic department, the tramway 
about the works is served by motors. In- 
cidentally, it may be remarked that in 
connection with this plant has been 
erected one of the highest chimneys yet 
constructed of reinforced concrete. As 
the works are partly surrounded by high 
hills, to carry away the fumes it was nec- 
essary to erect a stack 306 feet in height. 
This is situated 1,000 feet from the fur- 
nace. 

—___<@——___- , 
Steam Motor-Car’s First Run. 


After a successful trip of 813 miles, 
from Dayton, Ohio, to Jersey City, run- 
ning under its own power, the first steam 
motor-car of the Ganz type ever run in 
the United States reached the Erie Rail- 
road. station in Jersey City last Tuesday 
morning. 

Save for a slightly conical front, in 
which section the machinery is located, the 
car is similar to all Erie suburban pas- 
senger coaches of the new standard type. 
At the front of the car is a small com- 
partment six feet long which contains a 
120-horse-power Ganz steam generator 
forty-two inches in diameter and five feet 
high. This compartment also contains the 
control levers. 

The car is propelled by two steam mo- 
tors of sixty horse-power each, equipped 
with air-brakes, lighted by acetylene gas, 
heate] by steam, and weighs forty-five 
tons in complete working order and with 
fuel and water sufficient for a continuous 
run of fifty miles. The fuel is carried 
in a small bunker built on the outside at 
the front end. The water tank, capacity 
600 gallons, is built into the underframe. 

The car is designed to make a speed of 
forty miles an hour on a level track and 
fifteen miles an hour on a two per cent 
grade. Tt will also haul a trailer at a speed 
of thirty miles an hour on a level track 
and at eleven miles an hour on a two per 
cent grade. 
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BALANCERS VERSUS THREE-WIRE 
DYNAMOS.' 


BY BUDD FRANKENFIELD. 


Despite all efforts to produce an incan- 
descent lamp of a voltage sufficient to ren- 
der the operation of two lamps in series 
unnecessary from the standpoint of 
economy in copper, the three-wire system 
s to-day in general service. The recent 
introduction of metallic-filament of high 
efficiency, lamps which seem to be in- 
herently low in voltage, points if anything 
to a longer lease of life for the three- 
wire system. 

Like many of the Edison inventions, 
the three-wire system is a perfect solu- 
tion of this problem. In all its years of 
usefulness it has been subject to improve- 
ment only in the nature of engineering 
refinement; namely, its adaptation to the 
needs of colossal undertakings, its sub- 
mission to the untiring spur of economy. 
This latter phase is the one with which 
the present paper has particularly to deal. 
Any effort to reduce the cost of installa- 
tion or of operation must meet in addi- 
tion all the rigid requiremenis of regula- 
tion and of schematic simplicity so beau- 
tifully met by the Edison three-wire sys- 
tem. 

The Edison unit, consisting of two 
dynamos connected in series, with the 
neutral wire tapped in at the common 
point of connection, is of itself a sugges- 
tion for a more economical arrangement. 
Obviously this unit occupies more floor- 
space than a single dynamo of equal ca- 
pacity, requires more attention, and in 
small sizes is less efficient. 

Inventors sought for a long time to de- 
vise a three-wire dynamo to replace the 
two machines of the Edison unit. They 
have succeeded, but within limitations. A 
few types that have been placed on the 
market will now be described. 

One of the oldest machines, Fig. 1, ac- 
credited to Hopkinson, cunsists of a ma- 
chine having two equal windings and two 
commutators. The two windings are con- 
nected in series and to tle neutral, after 
the manner of the two machines of an 
Edison unit. In regulation, this machine 
has the advantage that sny reduction in 
voltage due to. armature reaction affects 
both windings alike, the only difference 
between the two deliverel voltages being 
the excess of resistance dr »p in the heavier 
loaded winding on unbalanced load. The 
armature must be mace longer on account 
of the two commutators, and the shaft 
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somewhat heavier than in the case of a 
two-wire machine. This makes the saving 
in floor-space and in first cost less than 
one’s ideal of a three-wire dynamo leads 
him to expect. Furthermore, it is impos- 
sible to regulate the voltages independ- 
ently except by shifting the brushes— 
hardly a practical method. 

The three-wire dynamo of Dobrowolsky 
ig shown in Fig. 2. A choke-coil is tapped 
into the armature winding at the two 
points of opposite potential (assuming bi- 
polar construction), and the centre of this 
coil is connected to the neutral wire. If 
the choke-coil is mounted so as to rotate 
with the armature, the neutral is con- 
nected to the centre of this coil by means 
of one slip-ring; if mounted ın a station- 
ary position, as shown in the diagram, the 
outside terminals of the coil are connected 
to the armature through the medium of 
the two slip-rings and the neutral con- 
nection is tapped in solid. The centre of 
the choke-coil is at mid-potential, and any 
difference in current between the two 
branches of the system can flow along the 
neutral and through the coil, which offers 
no impedance to direct current. The wind- 
ings of the choke-coil are arranged so that 
the direct currents in the coil are mag- 
netically opposed, thus avoiding saturation 
of the core. This feature is only partially 
accomplished. An alternating magnetiz- 
ing current and also an alternating core- 
loss current are present in the coils, and 
both these currents increase with unbal- 
anced load because it is not possible to 
completely eliminate unidirectional mag- 
netization. o 

Lamme’s modification of this invention, 
Fig. 3, consists in making the slip-ring 
connection two-phase; there are four slip- 
rings besides the commutator, and two 
choke-coils connected in star. The neutral 
wire is connected to the centre of this star. 
By this means a slight gain is made in 
the distance the neutral current must 
traverse the armature winding. 

Both machines, while simple in prin- 
ciple, are sufficiently complicated in the 
connections to render the locating of 
trouble an irksome task. In addition, the 
increased length of shaft required for the 
slip-rings cuts down the saving in floor- 
space, and it is impossible, without added 


complication and mechanism, to regulate 


the voltages independently. An admis- 
sion of this weakness is evidenced by the 
fact that two large manufacturers have 
taken out patents on an additional aux- 
iliarv device, practically amounting to a 
balancer. the purpose of which is to regu- 
late the two voltages. 
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The three-wire dynamo of Osana, Fig. 
4, is provided with an auxiliary winding 
laid in the same slots as the main winding, 
usually in the bottom of the slots. Sec- 
tions of this auxiliary winding are propor- 
tioned to develop opposed voltages of half 
the value of the ‘main voltage. It is tapped 
into the main winding at the opposed 
points of connection, and the centre of 
each section is connected to a slip-ring 
which is in turn connected by a brush to 
the neutral. If the conductors of Dob- 
rowolsky’s choke-coil were placed in slots 
on the armature surface and connected so 
as to develop an electromotive force equal 
and opposite at every instant to that im- 
pressed on the terminals of the coil by 
the main winding of the armature, there 
would be no alternating current in the 
coil and the magnetizing and core loss 
components would not exist. This, in 
fact, is the embodiment of Osana’s ma- 
chine. It is said that there is no gain 
without some sacrifice, and the sacrifice in 
this case lies in placing the auxiliary wind- 
ing in the armature slots, the most valu- 
able space in a dynamo. On account of 
the heating of the auxiliary conductors 
and the increased slot depth required, it is 
necessary to make the armature of a ma- 
chine of this type of increased diameter. 
The old weakness, lack of independent 
voltage regulation, is common to this ma- 
chine also. One attempt has been made 
to overcome the difficulty by mounting 
the positive and the negative brushes on 
independent rockers, and supplying means 
for shifting these brushes independently. 
Imagine the confusion in a station using 
this system when it becomes necessary to 
balance the voltages. In a small station 
the attendent would be kept running back 
and forth from the switchboard to the 
dynamo, reading the voltmeter and adjust- 
ing the brushes. In a large station, with 
a switchboard attendant located in a gal- 
lery, the amount of signaling to the dyna- 
mo man would be prohibitive. Again, in 
order to regulate the voltages in this man- 
ner the machine must be designed with 
an unusual margin in commutation. 

An interesting machine is that of Dett- 
mar and Rothert, Fig. 5. Here a two- 
pole armature is mounted in a field hav- 
ing four salient poles. Poles of like po- 
larity are situated in juxtaposition, each 
pair forming a single pole. In reality, the 
machine is a two-pole dynamo with a wide 
gap in the centre of each pole. The neu- 
tral brush is placed opposite this gap. 
Armature reaction, even with balanced 
load, weakens the upper south pole and 
strengthens the lower south pole; likewise 
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the lower north is weakened and the upper 
north is strengthened. The result is that 
the voltage on the positive side of the sys- 
tem becomes lowered and that on the 
negative side increased. This is overcome 
by compounding the weakened poles 
cumulatively and the strengthened poles 
differentially. The same winding is ef- 
fective in balancing the voltage auto- 
matically. It is also possible, by con- 
necting the shunt field coils in two inde- 
pendent circuits, to regulate the voltage 
independently by hand. This machine ac- 
complishes in regulation all that can be 
done with an Edison unit. The chief dis- 
advantage is its excessive weight, the yoke 
and armature core being twice the cross- 
section of an ordinary four-pole machine. 
If made with more than four poles, the 
construction is limited to an even num- 
ber of pairs of poles. 

An objection to all three-wire dynamos 
is that, in order to compound them so as 
to deliver the necessary total voltage at 
any load, the series field-winding must be 
divided into two circuits, half the total 
number of coils being connected in series 
with each main. The connections for the 
Dettmar and Rothert machines have just 
heen described. In the other machines 
the series coils are all made cumulative, 
and coils that are mounted on poles of 
like polarity are connected in series with 
one leg and those of the opposite polarity 
in series with the other leg. To connect 
from coil to coil in either circuit requires 
a jumper spanning a complete pole. As 
stated, this compounds for tie total volt- 
age only and has no effect. whatever in 
balancing the voltages. 

To operate two compound three-wire 
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the equalizers and two for the leads. The 
figure shows that two additional cables 
leading from the armature are necessary in 
order to obtain adequate protection for the 
machine. These two cables lead to the 
ammeter shunts and the two circuit- 
breaker coils. An attempt has been made 
to avoid the use of these two cables by 
mounting the ammeter shunts on the ter- 
minal blocks of the machine and running 
long lead wires from these shunts to spe- 
cially calibrated ammeters on the switch- 
board. In this case the circuit-breakers 
are placed in series with the cables lead- 
ing from the series fields. This is not the 
place for a protective device, because it is 
liable to throw the machine out of service 
when the armature is not at all over- 
loaded ; since the coil of the circuit-breaker 


Fig. x 
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to make these changes without consider- 
able expense ; for example, a machine with 
rectangular poles having the series-coil 
leads coming out between the poles may 
require rewinding of the series fields. 

The little that is gained over the old 
Edison system by combining two-wire and 
three-wire dynamos in one plant is more 
than lost in the inability to regulate the 
pressures. 

Another difficulty common to all ma- 
chines with double equalizers is that, un- 


-less the machines are fully built up before 


the equalizers are thrown in, a short-cir- 
cuit of the most violent nature is likely to 
occur through the armature of the incom- 
ing machine. This is because the equal- 
izers are at the full terminal difference of 
potential, 


Fig. 6 Fig. 9 


dynamos in parallel two equalizer bars are 
necessary, one for each series field-circuit. 
This adds an additional and expensive 


t—Hopkinson Three-Wire Dynamo 
a—Three-Wire Dynamo of Dobrowolsky 
3—Lamme’s Modificatton 
4—Three-Wire Dynamo of Osana 


6—Diagram for Multiple tion 


s—Dettmar and Rothert Operati 
7—Electrochemical Form of Balancer 


feature to the switchboard, and in switch- 
boards of large central stations there 
would be difficulty in finding room for 
the extra equalizer. A diagram for mul- 
tiple operation is shown in Fig. 6. There 
are six heavy cables of full-load capacity 
running to the switchboard, and, in addi- 
tion, there is a neutral cable. In the case 
of the choke-coil system the coils are often 
placed back of the switchboard or at some 
equally distant place from the machine, 
requiring in this case four small cables 
leading from the machine. All of these 
wires are multiplied for every three-wire 
machine in the plant; the item of expense 


is considerable, and should not be neg- | 


lected when comparing different three- 
wire systems. One might think that four 
full-current cables would suffice, two for 


8-— 
9—Diagram of Balancer Connections 


might be actuated by the sum of the arma- 
ture current plus an equalizer current 
from the other machines just at the time 
when equalization is most needed. In 
order to get equalization comparable to 
that of two-wire dvnamos, it is impera- 
tive to use the six big leads to cach 
machine, 

In order to operate a compound two- 
wire dynamo, in parallel with compound 
three-wire dynamos, it is necessary to split 
its series field into two circuits and supply 
two equalizers. Standard two-wire dyna- 
mos must therefore be remodeled to the 
extent of a reconnection of the series fields 
and the addition of at least one new ter- 
minal block for the extra equalizer. Many 
machines are so built that it is difficult 
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BALANCERS. 

The balancer system was devised as a 
means for supplying a three-wire system 
from a station using standard two-wire 
dynamos as the generating units. It is 
claimed that a station designed on this 
plan has the advantage in cost and sim- 
plicity over a station using three-wire 
dynamos. 

Fig. 7 illustrates the electrochemical 
form of balancer. The storage battery not 
only takes care of the peaks of the load 
but may also be used: to regulate the 
voltages. On unbalanced load one side 
of the battery may be charging and the 
other discharging, and the voltage may 
be regulated by shifting the point of con- 
nection to the neutral, or preferably by a 
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system of end-cell switches or boosters. 
The diagram of connections of an actual 
installation is not so simple as the one 
shown, owing to the use of boosters and 
end cells. The battery is too bulky to be 
used as a balancer alone, ita chief func- 
tion being to take care of the peaks. Like 
all balancers, the storage battery may be 
located at a distance from the station, 
thereby saving in feeder copper. 

The dynamoelectric form of balancer 
may be divided into three classes: 

1. Balancers that give balanced volt- 
ages only on balanced load. These have 
the weakness common to three-wire dyna- 
mos. 

2. Balancers that may be regulated 
manually to balance the voltages. This 


class is suitable for central station duty | 


where the plant is large enough to re- 
quire a switchboard attendant. A system 
of this kind is comparable with the Edi- 


son system. 

3. Balancers that regulate inherently 
for balanced voltages under any condition 
- of load. These should be used where 
there is no attendant and where the un- 
balanced load fluctuates rapidly over a 
considerable range. 

BALANCER SWITCHBOARDS. — 

Balancer switchboard diagrams vary 
considerably with the particular balancer 
system employed. They may be simple or 
complicated, depending on the ability of 
the designer; but in any case the switch- 
board connections required to take care of 
a three-wire load are not multiplied for 
every dynamo in the station. They are 
confined to one panel for each balancer 
set, and the cables and other switchboard 
paraphernalia are limited to a capacity 
represented by the unbalanced load or a 
share thereof. Several balancers may be 
operated in parallel when conditions re- 
quire it. 

The chief objects to be kept in view in 
designing a switchboard panel for a bal- 
ancer are (1) simplicity of operation; (2) 
protection of lights; (3) protection of 
balancers. 

It is possible to arrange the connections 
so that a balancer may be started up or 
paralleled by just three operations: (1) 
closing of a main switch; (2) operating 
the starting lever; (3) closing the neutral 
or neutral and equalizing switch. 

As to protection of lights, a balancer 


should not be connected so as to be cut 


out of service due to overload, without 
also cutting out the lights; otherwise, the 
lamps may be burned out or strained, or 
at least bad regulation will result. A bal- 
ancer should be built for hard service and 
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should not be cut out for trifling causes. 
It can be built to stand the rigors of 
heavy central-station duty, the taking of 
overloads with good regulation, the burn- 
ing off of grounds. For this reason pro- 
tection of balancer is placed as the least 
important. Keep the lights burning at 
all hazards and build the balancer to stand 
the strain. 
_ RATING OF BALANCERS. 

The logical method of rating balancers 
is on the basis of neutral current, that is, 
a fifty-kilowatt balancer operating on a 
120 to 240-volt circuit would supply a 
neutral current of 147 amperes. 

SIZE OF BALANCER. 

The capacity of a balancer should be 
based on a certain definite allowable per- 
centage of unbalancing. The value of this 
percentage depends entirely on the pa- 
tience and skill exercised in making and 
studying the service connections. In 
average practice the capacity in kilowatts 
of a balancer -will vary from ten per cent 
of the total load in a well-balanced in- 
stallation to twenty per cent in poorly 
balanced ones. Where there is a totalizing 
circuit-breaker connected in the outside 
wires, the nominal rating of the balancer 
need not exceed the anticipated amount of 
unbalancing, but it should have a good 
momentary overload capacity. Where 
there is no totalizing circuit-breaker the 
balancer should have a momentary over- 
load capacity of twenty-five per cent more 
than the largest outside feeder fuse, and 
in heavy central station work it should be 
capable of burning off grounds. Owing to 
the multiplicity of feeders, this does not 
make the capacity excessive. 

TYPES OF BALANCERS. 

An early type of balancer, shown in 
Fig. 8, consisted of a motor-gonerator with 
one armature connected across the mains, 
and the other between one main and the 
neutral. The fields were often connected 
independently across the mains. In this 
machine the entire amount of power rep- 
resented bv the neutral current must un- 
dergo or be the result of a transformation. 
In the balancers shown in Figs. 9, 10, 11 
and 12, only a little less than half the 
neutral current represents transformed 
power, and the unit need be only about 
half the size of a balancer connected as in 
Fig. 8. l 

OPERATION OF A BALANCER. 

Omitting Fig. 8 from further considera- 
tion, let us consider the action of a bal- 
ancer in service. 

Fig. 13 represents the current distri- 
bution in a balancer system. At no load, 
balanced load on the system, there is a 
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loss current I; in the two armatures of 
sufficient magnitude to supply the stray 
power of the two machines. As the load 
becomes unbalanced, say in favor of the 
upper side of the system, the drop between 
the upper wires and the neutral, due’ to 
the low resistance of the load on that side, 
approaches more nearly to the counter- 
pressure of the machine G and the loss 
current becomes unequally divided, de- 
creasing in G and increasing in M by an 
equal amount. The excess of this loss 
current in M is supplied by the establish- 
ment of a current Im in the neutral. A’ 
still further unbalancing decreases the 
loss current in G and increases it in M 
by an equal amount until a point is 
reached where the loss current in G is 
zero and machine M carries the entire 
loss current of the two machines. At this 
point G is acting as a generator operating 
on no load and M as a motor under a 
load equal to the stray power of G, and 
the current Im is equal to 2I; of the no- 
load condition. A- further unbalancing 
establishes a current I,, a generator cur- 
rent emanating from G, and increases the 
current Im enough to supply I, and its 
attendant losses. 

Fig. 14 represents this sequence graph- 
ically. Motor currents are plotted to the 
left and generator currents to the right 
of the zero line. The vertical scale repre- 
sents watts output of the motor and watts 
intake of the generator, and the horizon- 
tal distance between the two curves is the 
neutral current, In. At balanced load the 
distance Oa represents the current Ii, a 
motor current equal in each machine. As 
the load becomes unbalanced, the motor 
current of one machine decreases and that 
of the other increases an equal amount. 
Finally, at a transmitted wattage between 
the two machines equal to Ob, the arma- 
ture current of one machine is zero and 
that of the other 2Ir, equal to Im, which 
is also the neutral current. A greater 
unbalancing establishes a generator cur- 
rent I, as shown. Below the point b the 
neutral current represents the difference 
between the two motor currents, above b 
it is the sum of motor current Im and a 
generator current Iz. The generator action 
on the one side arrests the drop in pressure 
between the corresponding main and the 
neutral, and the motor action on the other 
side has a like effect. 

REGULATION. 

The inherent regulation of a shunt- 
wound balancer depends upon its field 
connection. In Figs. 9 and 10 the amount 
of shifting of the neutral potential from 
balanced condition is equal to half the 
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neutral current multiplied by the resist- 
ance of one armature circuit. In Fig. 11 
there is a variation of field flux with load, 
and the regulation is not so good. In 
Fig. 12, where the fields are crossed, the 
regulation is better than in Figs. 9 and 
10, and is even better than that of a two- 
wire dynamo. The exact method of de- 
termining this regulation has been worked 
out, but it is of interest chiefly to the de- 
signer, and is omitted in the present 
paper. 

Shunt balancers may be regulated 
manually, by field rheostats, the same as 
the Edison unit. The inherent regulation 
can be made better than that of an Edi- 
son unit, and the shunt-wound balancer 
is recommended wherever there is a 
switchboard attendant, and for all cases 
where the changes in load are slow. 

COMPOUNDING. 

Where the load fluctuates rapidly and 
where there is no attendant, the balancer 
should be compounded. This is generally 
done by compounding the motor differ- 
entially and the generator cumulatively. 
The amount of compounding per machine 
is only about half of an ordinary lighting 
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dynamo of the same size, and the bugbear 
of the differential motor disappears, even 
with large overloads. In fact, it is pos- 
sible to build a compound balancer so that 
its speed will be constant up to the burn- 
ing-out point. 

It is interesting to consider the amount 
of overcompounding to give respectivo 
to the generator and the balancer in or- 
der to deliver constant balanced voltages 
at a centre of distribution when the mains 
and neutral have an appreciable drop. 
This is a problem often met. A service 
that demands a limiting variation in volt- 
age of but two per cent at the lamps 
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must be supplied with balanced voltages 
at the centres of distribution. 

Fig. 15 shows how the drop is dis- 
tributed. It will be noticed that the drop 
in the neutral reduces the pressure on the 
heavily-loaded side and increases the 
pressure on the lightly loaded side. 

Let the pressure delivered at the centre 
of distribution be E on each side of the 
system. Let the other symbols be those 
shown in the diagram. Then, the ter- 
minal pressure of the generator must be 

2 E + LR + LR, 
and the generator must be compounded to 
increase its volts 


LR + LR. 
Lamp pressure on (+) side 
LR I,R 
= re iy te ee 
E + + 9 LR 


(1, — L) R, = E — (L - l) (= + Rn ); 
Pressure on (—) side 


=k 4 tar + 
2 2 
R 
(1-1) Ra = E+ (L-i) (5 + Ra) 


i. e., (I, — l) (> -+ Ra ) must be added 


Fig. 17 


Be Digan Showing Distribution of Drop in 
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1e—Three- Wire Station Balance? by Small 
Edison Unit 

17— Equivalent Station with Balancer 


to the (+) side by the balancer and sub- 
tracted from the (—) side. This is the 
balancer compounding. 

When Ra = 2R, the compounding of 
the balancer is 

(a0) es eo 

To get the per cent of balancer com- 
pounding based on the generator com- 
pounding, 


2.5 (1, —d.) RZ 2.57, 
(L+R L+’ 
Example: 


Assume five per cent generator com- 
pounding, 
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I, = 3,300 amperes, I, = 3,300 — 
2,700 = 600 amperes, 

I, = 2,700 amperes, I, + I, = 6,000 
amperes 
Tien A 

6,000 
and balancer compounding = 5 X 0.25 
= 1.25 per cent, which shows’that the 
compounding required of a balancer, even 
when there is an appreciable neutral drop, 
ig very small. 

Many central stations in this country 
have several engine-driven Edison units 
operating in parallel with two-wire ma- 
chines of full-line voltage, the Edison 
units being used to balance the voltage. 
If these Edison units were disconnected 
from their engines and coupled up as 
„balancers, the capacity of each unit with 
respect to neutral current would be dou- 
bled, nothing would be lost with respect to 
regulation and the engine could be dis- 
pensed with. 

The economy is still greater when a new 
layout is considered. Fig. 16 illustrates 
a station which, for the sake of compari- 
son, has been taken at 1,900 kilowatts, ten 
per cent of which is unbalanced load. It 
consists of a 900-kilowatt engine and gen- 
erator and a 200-kilowatt engine and Edi- 
son unit. Fig. 17 represents a balancer 
system of the same capacity. The main 
engine and generator are in this case of 
1,000 kilowatts. The Edison unit and its 
engine are dispensed with in this case 
and a balancer, consisting of two fifty- 
kilowatt machines, is used instead. While 
the electrical portion of the installation 
aggregates the same in each case, the bal- 
ancer can be operated at a higher speed 
than the Edison unit and there is a sav- 
ing in first cost of engines, foundations, 
and floor space. 

Continental practice favors the bal- 
ancer system. While it has also been 
used freely in this country, we have of 
late experienced a fad in three-wire dyna- 
mos which the dictates of good engineer- 
ing will not permit to endure. 

In conclusion, a comparison of the 
three-wire dynamo with the two-wire 
dynamo and balancer may be summarized 
as follows: 

1. The three-wire dynamo can not be 
regulated for equal voltages; the balancer 
can. 

2. The balancer can also be made to 
regulate inherently for equal voltages; the 
three-wire dynamo can not. 

3. The balancer is capable of carrying 
a neutral overload with good regulation; 
the three-wire dynamo can carry it, but 
only with poor regulation. 


= 0.20, 


i 


Ex 


July 13, 1907 


4. The three-wire dynamo represents 
extreme specialization in design. This 
means long delivery when in a hurry to 
increase the size of a plant. It means 
delay when it becomes necessary to make 
repairs. The two-wire plant with a bal- 
ancer consists of standard apparatus 
throughout. This means quick delivery 
and quick repairs. 

5. The three-wire dynamo has compli- 
cated connections repeated for each unit 
in the plant; this makes it difficult to lo- 
cate trouble. The connections of a two- 
wire plant using a balancer are simple 
and easy to understand. Trouble is easily 
located. 

6. The three-wire dynamo requires ex- 
pensive switchboard connections and a lot 
of heavy cables. The two-wire plant with 
balancer does not. 

7. A two-wire dynamo will not operate 
successfully in parallel with a three-wire 
dynamo without remodeling. Any num- 
ber of two-wire dynamos can be added to 
a two-wire plant with balancer without 
making a single change in their construc- 
tion. 

8. There is danger of a violent short- 
circuit when a three-wire dynamo is 
brought up to speed and paralleled. This 
danger does not exist in equalizing a two- 
wire dynamo or in equalizing a balancer. 

9. A three-wire dynamo requires two 
double-pole circuit-breakers. The two- 
wire dynamo requires but one. The bal- 
ancer requires but one. 

10. The three-wire dynamo plant re- 
quires two equalizers. The two-wire plant 
requires one, and when compound bal- 
ancers are operated in multiple the 
equalizer outlay for this portion of the 
plant is insignificant. 

11. The three-wire dynamo plant re- 
quires two ammeters for each machine. 
The two-wire plant with balancer requires 
but one ammeter for each machine and 
one for the balancer. 

12. The balancer can be located at a 
distance from the station. The three-wire 
dynamo must reach out from the station 
to the distant point. 

13. Lastly, it should be emphasized that 
the balancer is not limited to isolated- 
plant service, but is capable of much 
heavier duty, 


—0 — 
The Canadian Street Railway 
Association. 

A meeting of the Canadian Street Rail- 
wav Association was held at Windsor, 
Ontario, on June 14 and 15. This meet- 
Ing was particularly successful and was 
attended by a delegation from the Detroit 
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(Mich.) United Railway Company, 
which, later, acted as host to the Canadian 
Strect Railway Association, which made 
an inspection of the company’s construc- 
tion yards, power-houses and offices. 

The next meeting of the association 
will be held in Montreal, in September, 
in conjunction with the Canadian Elec- 
trical Exhibition, which will be held Sep- 
tember 2-14, 

Among the papers read were the fol- 
lowing: “Electric Railroad Development 
in Eastern Canada,” by Patrick Dubee, 
secretary Montreal Street Railway Com- 
pany. 

“Electric Railway Development in Mon- 
treal,” by R. J. Clark, assistant to the 
controller, Toronto Railway. 

“Standardization of Electric Railway 
Equipment,” by C, B. King, manager 
London, Ontario, Street Railway. 

In his paper Mr. Dubee gives some in- 
teresting history of Canadian electric rail- 
way development. 

The first city in Eastern Canada to 
adopt the electric system was Ottawa, the 
first car being in operation on June 24, 
1891. In the fall of the following year, 
electric cars were in operation in Mon- 
treal; in September, 1892, in St. John, 
N. B.; in 1896 in Halifax, and in 1897 
in Quebec; and since then in Cornwall, 
Levis, Sherbrooke, Yarmouth, etc. 

The progress of the electric system in 
eastern Canada, when the difficulties and 
the large expense to be met in operating 
in the winter months is considered, has 
been very satisfactory, as can be seen by 
the following statement. 


1892. » 1906. 
Miles of single track... 92 851 
Passengers carried.... 28,392,450 108,232,140 
Gross earnings........ $860,000 $5,578,494 
Capital invested ...... $4,000,000 $22,782,188 


In considering these figures, it is im- 


portant to bear in mind, that there are — 


practically no suburban lines in eastern 
Canada, and that there are only four 
cities of a population of over the 50,000 
mark, and twelve cities in which electric 
cars are in service. 

It will be of interest to know that the 
average cost of operation in winter for 
the last ten years on the Montreal Street 
Railway system has been about seventy per 
cent against about fifty-two per cent dur- 
ing the summer for the same period. 

The present rail is eighty-seven pounds 
per vard, T-section, and laid in paved 
streets with tie rods and steel ties, the 
groove for the flange of the wheels being 
cut out of the blocks, making lesg noise 
in operation than the grooved rail, and a 
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better surface. The rail is well surfaced 
with concrete stringers. The eighty-seven 
pound T-rail in macadam is laid on well- 
spaced wooden ties, and with the tie rods 
every six feet, and well surfaced and 
packed with good clean macadam. On 
hills and in some locations ninety-six 
pound girder rail is used, but T-rail is 
used wherever practicable. Intersection 
work is now made of the best manganese 
steel, and switches, crosses, diamonds are 
now all of one piece, instead of built-up 
work, or insert pieces as formerly. 

One of the most important develop- 
ments in the car equipments has been in 
the method of braking. All modern cars 
weighing over 30,000 pounds are equipped 
with power brakes, operated by air or 
other means. The severe braking require- 
ments of modern practice, when cars are 
operated at a high rate of speed, can 
easily be attested, and the wonderful suc- 
cess attained by these brakes is too well 
known to be further commented on. 

Mr. Clark in the opening portion of his 
paper discusses general statistics of elec- 
tric railways in the Dominion. In 1895 
there were twenty-one electric railway 
companies with a capital of $13,035,263, 
operating 35414 miles of track, carrying 
5,348,612 passengers. In 1898, ‘there 
were thirty-five companies with a capital 
of $28,763,328, operating 635 miles of 
track, carrying 94,616,344 passengers. 
In 1901, there were forty-three companies. 
with a capital of $38,637,497, operating 
672 miles of track, with gross earnings of 
$5,422,539. [n 1905, there were forty- 
six companies with a capital of over $50,- 
000,000, operating 793 miles of track with 
gross earnings of $9,357,126, and net 
earnings of $3,438,931. 

——__~«@—-—___ 

Electric Elevators in South 

Africa. 

The South African demand for electric 
elevators is stated to be rapidly increas- 
ing. The erection of many high build- 
ings, says a recent consular report, creates 
a demand for construction material, and 
on account of the scarcity of water for 
the hydraulic elevator those new buildings 
are largely demanding the electric lifts. 
Not only are the commercial emporiums 
putting in these electric elevators, but the 
hotels as well. As there is a decided tend- 
ency to erect more up-to-date hotels, the 
call for such appliances should be much 
extended. 
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Twenty-Fourth Annual Convention, Niagara Falls, N. Y., June 25 
to 28, 1907—Thursday’s and Friday’s Sessions. 


THURSDAY MORNING SESSION. | 


HE Thursday morning session was 
opened by the presentation of a 
paper by E. G. Acheson, entitled 

“Deflocculated Graphite.” Mr. Acheson 
described a new lubricant to which 
reference had been made previously, 
and showed certain of its peculiari- 
ties by experiments. He said that 
the subject is developing so rapidly 
that it is impossible in a written paper 
to keep up with it. One of the experi- 
ments shown was that by the addition of 
a little tannic acid in the form of galo- 
tannic acid to a mixture of this graphite 
in water, a drop of ammonia being added 
to neutralize the effect of the water, dis- 
tilled water not being available, the 
graphite remained in suspension. A sim- 
ilar quantity of the same graphite was also 
mixed with water, no acid being added. 
The graphite of this mixture settled 
rapidly. Upon pouring the two mixtures 
into filter paper, the former ran through, 
while from the latter all the graphite was 
filtered out. The filtrate of the tannic 
acid mixture was then taken, and the 
ammonia neutralized by a drop of hydro- 
chloric acid. Upon heating, the graphite 
separated from the water, and was easily 
filtered out. Results were then given of 
tests made by Professor C. H. Benjamin, 
of the Case School of Applied Science, 
Cleveland, Ohio, which showed that the 
introduction of one-half per cent of this 
graphite to a certain sample of oil re- 
duced the coefficient of friction to sixty- 
five per cent of the oil alone. After run- 
ning for sixty minutes the coefficient of 
friction was fifty-five per cent of that of 
the oil alone. During this time the fric- 
tion of the oil had increased fifty-four 
‘per cent, and that of the graphite only 
thirty per cent. Similar effects were pro- 
duced to a more marked degree by in- 
creasing the percentage of the defloccu- 
lated graphite. After running for some 
time, the lubricant was shut off, and in 
thirty minutes the coefficient of friction 
of the oil had increased 125 per cent. 
That of the oil and graphite increased 
only fourteen per cent in eighty minutes. 
Samples of graphite prepared with the 
proper amount of tannic acid were shown, 
which were intended to be introduced into 
a given quantity of oil in order to give 
it the improved character. ` 

In discussing the paper, W. L. R. 


Emmet said that a serious problem for 
mechanical engineers to-day is the design 
and lubrication of high-speed and high- 
pressure bearings, and the effectiveness of 
the new lubricant in such bearings would 
be watched with interest. He asked 
whether any such tests had been made. 

Carroll Thomas asked whether the 
graphite deposited upon the graphite bear- 
ing and thereby reduced its diameter. 

Replying to these questions, Mr. Ache- 
son said no tests had been made of high- 
speed or high-pressure bearings. The 
point brought up by Mr. ‘Thomas had been 
thought of, but, upon investigation, no 
measurable deposition of graphite upon 
the babbitt had been found. He said also 
that the oil flowing away from the bear- 
ing contains the same concentration of 
graphite as the supply, showing that there 
is no filtering out in the bearing. 

Two papers were then presented by A. H. 
Armstrong, the first entitled “Single- 
Phase versus Three-Phase Generation for 
Single-Phase Railways.” This discusses 
the effects of the single-phase load on a 
three-phase generator, and methods which 
may be employed in order to minimize the 
unbalancing action. Considered merely 
from an engineering standpoint, the 
single-phase system of generation and dis- 
tribution is to be recommended, and if a 
frequency lower than twenty-five cycles 
should be adopted, there would be less 
reason for adopting three-pnase genera- 
tion, as there would be no use of this low- 
frequency power for general distribution 
work. The single-phase system has a dis- 
advantage, however, in preventing the sale 
of power and the use of synchronous con- 
verters. Where polyphase gencration is 
employed, this may be distributed by 
means of motor-generator sets feeding 
into the single-phase secondary distribu- 
tion by feeding the alternating current 
from one leg only, or by feeding succes- 
sive sections of the railway from the dif- 
ferent phases. Where two-phase genera- 
tion is used, the separate phases may be 
emploved for feeding different sections of 
the line, or three-phase generation may be 
employed, making ‘use of three-phase-two- 
phase transformation for feeding. Of the 
several methods proposed, the motor- 
generator set best protects the three-phase 
distribution system, and has many ad- 


vantages which may outweigh its increased 
first cost. Where the railway company ` 
finds it expedient to generate and dis- 
tribute its own power from three-phase 
generators, the use of a single leg for the 
railway load or the installation of three- 
phase-two-phase transformer stations seem 
to offer advantages justifying their recom- 
mendation, so that the choice between 
the two may be left to the needs of the 
local requirements. 

P. M. Lincoln opened the discussion 
by calling attention to a plan for regulat- 
ing, or rather minimizing, the effect of the 
railway load on the general distribution 
system. ‘This consists in giving an initial 
deformation to the three-phase delta of 
the generator equal to about one-half of 
that caused by the full railway load. This 
is in the opposite direction. The effect 
of the load upon this leg is first to cor- 
rect the triangle and then to distort it 
again. However, the average distortion 
will be less than that were such initial 
unbalancing not given. Mr. Lincoln be- 
heves it is highly desirable to keep power 
in railway services separated if possible, 
but commercial considerations may render 
this not feasible. 

V. Karapetoff thought that the distor- 
tion due to railway load might easily be 
corrected by placing an induction regu- 
lator in this phase of the generator. 

J. B. Taylor said that correction was 
not so simple, and is more a matter of dis- 
tortion of the triangle than of a lowering 
of the potential. He believes that in 
general the motor-generator solution will 
be the best for supplying the railway load, 
as this not only equalizes the load on all 
three phases, but removes the ground from 
one phase of the three-phase system. 

William McClellan thought that the 
disturbance of the system was not so im- 
portant when the railway company was 
generating its own power, but when it 
seeks to purchase power, this becomes a 
most important factor. : 

Dr. C. P. Steinmetz agreed with Mr. 
Tavlor that the induction regulator would 
not restore the balance, because the single- 
phase power is pulsating, and not uni- 
form, as is the three-phase output. The 
reaction on the generator is therefore 
pulsating. To maintain the triangle ap- 
proximately in its normal form by intro- 
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ducing an initial distortion is open to the 
objection that the power-factor, and there- 
fore the distortion, are not always the 
same. This disturbance is not of much 
consequence so far as the induction motors 
are concerned, but affects the synchronous 
converters. For this reason these should 
be installed in series with an inductance 
which will take care of the variation. 
The lighting load may be taken care of, 
because the disturbance due to the rail- 
way load on one phase leaves one of the 
other phases practically unaffected, and 
the lighting may be supplied from this. 
He said to use a distorted three-phase 
system was, in a sense, to resurrect his 
old monocyclic system. 

In closing the discussion, Mr. Arm- 
strong said that Mr. Lincoln’s method 
would be permissible if the railway com- 
pany were installing its own power-house. 
However, the problem of buying power is 
becoming more and more important, and 
under such conditions the motor-generator 
solution is almost necessary. In many 
cases there is but little to choose between 
the alternating-current and the direct-cur- 
rent systems, and in order to retain to the 
alternating system its advantages the 
generating station should hold all of those 
which go with the three-phase system. 

Mr. Armstrong’s second paper, which 
was then read, was entitled “The Choice 
of Frequency for Single-Phase, Alternat- 
ing-Current Railway Motors.” This con- 
siders the effect of frequency on the de- 
sign of the motor equipment, on the co- 
efficient of adhesion, on the generating 
and distributing systems, commercial con- 
siderations and locomotive design, and se- 
lection of motive power. The latter con- 
sideration is really the controlling one, 
and would lead to a decision in favor of 
a lower frequency than twenty-five—say, 
fifteen, if we were sure that the series 
single-phase motor, or those types of 
motor which have been discussed fre- 
quently of late, are the only ones offering 
a solution of the problem. There is a 
possibility, however, that other types of 
motor may be developed, for which a 
higher frequency may be more suitable, 
and with this in mind it would seem a 
mistake to decide now upon fifteen cycles 
as the standard. The higher frequency is 
better for all parts of the apparatus with 
the exception of the motor, and it is 
thought that this question might be left 
a abeyance until more experience has 
a gained in actual practice with the 

rnating-current motors. 
: N. W. Storer presented a paper entitled 

Twenty-five versus Fifteen Cycles for 
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Heavy Railways,” in which he gives a 
good many data illustrating the relative 
performances and weights of motor equip- 
ments designed for fifteen and for twenty- 
five cycles. These all indicate that the 
lower-frequency motor has a considerable 
advantage. These motors may be rated 
at about thirty per cent greater output 
than motors of equal weight, but designed 
for the higher frequency. A locomotive 
equipped with them will weigh from ten 
to thirty-five per cent less than a twenty- 
five-cycle locomotive designed for the 
same output. There is no need to fix the 
frequency exactly at fifteen, but Mr. 
Storer thinks that the magnitude and im- 
portance of the electrification of steam 
railroads will be such as to warrant, and 
even compel, the adoption of a third 
standard frequency. Electrical engineers 
have an enormous responsibility in decid- 
ing upon these matters of detail. Any 
decision reached now will have an effect 
that will far outlast any who has a voice 
in the matter; therefore it is certainly of 
the greatest importance to consider care- 
fully before recommending the continu- 
ance of the present standard frequency of 
twenty-five for railway work, where it im- 
poses so great a handicap on the capacity 
of transportation systems. 

E. J. Berg said that it is possible to 
obtain generating machinery for low fre- 
quency of equal output and efficiency as 
for a higher frequency, if an alternating 
current be employed for exciting the field. 

L. B. Stillwell dwelt at some length 
upon the importance of the topic. The 
electrical engineer is now approaching the 
largest problem he has yet encountered, 
and he will find that in dealing with the 
steam railways, the conditions are not 
those which he met when introducing the 
electric lighting system or the trolley; 
that before he can approach this’ work 
with confidence, matters of detail must be 
fully decided upon. Mr. Stillwell referred 
to his recent Institute paper, and said 
that a very broad view of thé problem 
must be taken; that since the total cost 
of electrification will not be less than 
$200 per kilowatt, a difference of $5 more 


or less in the cost of the generating equip-. 


ment was insignificant.: But the most im- 
portant problem is the producing of loco- 
motives large enough to handle a large 
and rapidly increasing traffic. Referring 
briefly to the 1,200-volt, direct-current 
system, this, he thinks, may have some 
advantages for interurban traffic, but for 
freight traffic not less than 6,000 volts on 
the trolley wire is essential. The railway 
company, in selecting equipment, will be 
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secking for draw-bar pull, and hence a 
fifteen-cycle locomotive, which has one- 
third the advantage over the other, will be 
adopted. 

W. N. Smith thought the question too 
broad, and it yet too soon to tie the de- 
veloping companies down to any par- 
ticular frequency; but eventually the 
problem will simmer down to the creation 
of special supply systems for the railways, 
and the commercial side need not be con- 
sidered. 

William McClellan said that while the 
facts presented on both sides are in agree- 
ment, the opinions of engineers are dif- 
ferent. He thought that the work should 
goon slowly. Ample power for transpor- 
tation must be provided, probably from 
special . power-houses; that the powers of 
transportation companies would probably 
be even more limited in the future than at 
present, and they will not be allowed to 
scll power. The question therefore comes 
down to the motor. He wanted to know 
what the consulting engineer should do 
under these conditions, and what he is to 
advise, particularly when hints are thrown 
out concerning a new motor which is said 
to be better than any which has yet been 
brought out. 

Dr. Steinmetz thought there was some 
advantage in being able to get a supply 
from outside sources, so as to ensure 
against a breakdown. For this reason 
the higher frequency is advisable. More- 
over, it would be disastrous to adopt a 
new frequency, and then find it unneces- 
sary. So far as the present types of al- 
ternating-current motor are concerned, 
fifteen cycles is not the best frequency. 
The lower the frequency, the better; and 
passing to the limit, the direct-current 
motor is the best. Lowering the fre- 
quency, however, handicaps all the ap- 
paratus with the exception of this motor. 
For induction motors forty cycles is about 
the best frequency ; hence for small motors 
sixty cycles is good, and, for larger ones, 
twenty-five. For transformers 125 seems 
to be about the best. For rotary con- 
verters, twenty-five is most suitable, and 
for another type of alternating-current 
commutator motor, twenty-five cycles 
seems also to be about the right frequency. 
Dr. Steinmetz said that it had been hoped 
that E. F. Alexanderson would be able to 
describe at this mecting a new type of 
motor which would seem to have better 
qualities than any which he had yet seen. 
Unfortunately, this had not been pos- 
sible, but he promised that such a paper 
would be presented to the Institute 
shortly. In producing a satisfactory mo- 
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tor of the commutator type, one may 
either reduce the commutator losses by 
lowering the electromotive force between 
adjacent segments, or reduce the short- 
circuit current by increasing the resistance 
in the short-circuited coil, or eliminate 
the electromotive force which gives rise 
to these losses. It was on this principle 
that the new motor had been worked out. 

C. F. Scott thinks that such questions 
as were under discussion were not to be 
answered by thus or no. A review of 
steam railway development would show 
that everything has centered about the 
locomotive—that is, about the draw-bar 
pull; hence this was the most important 
factor to be considered, and other ele- 
ments should adapt themselves to it. He 
expressed surprise that the question of 
commutation should be brought up, say- 
ing Mr. Lamme kas for some time con- 
sidered that this problem has been 
definitely solved. The adoption of a new 
frequency was only desirable when good 
reasons exist, and if sufficient reason can 
be shown, then this should be adopted. 

Peter Junkersfeld gave some figures re- 
lating to the situation in Chicago and the 
surrounding territory. He said that with- 
in twenty-five miles of that city the total 
power required to move the passenger 
trains would not be more than twenty 
to twenty-five per cent of the total power 
generated in the city. The general use 
of power is increasing more rapidly than 
the railways are developing, so that.in 
five years this proportion will be only 
about ten per cent. Figures for the 
freight traffic were not obtainable. Taking 
into consideration the fact that for ter- 
minal electrification the direct-current 
system seems to be satisfactory, there is 
some question whether there would be 
sufficient Justification for introducing a 
new frequency. In terminal work re- 
liability is of primary importance. For 
this reason an odd frequency is not ad- 
visable. It should be possible for rail- 
wavs and the local power companies to 
exchange power, each thus insuring the 
other. 

H. G. Stott thinks that it is imprac- 
ticable for any railway to obtain power in 
an emergency from a local plant, saying 
that he did not believe there was any such 
plant which stood ready upon an emer- 
gency to supply twenty-five per cent of its 
total output. He thought the problem 
would be solved by the location of a num- 
ber of independent plants along the rail- 
way, thus getting greater reliability, 
which is really more important than 
economy and cheapness. He thought, so 
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far as reliability is concerned, the in- 
surance is better if the coal be carried 
to the stations than if power be transmit- 
ted over a high-tension line. 

In reply Mr. Armstrong said that the 
question lay between choosing that fre- 
quency most suitable for the motor and 
that best adapted to all the rest of the 
apparatus. He did not think there was 
as yet sufficient justification to adopt a 
lower and odd frequency. He agreed 
with Mr. Junkersfeld, that for terminal 
work direct-current systems are good, and 
so far as the alternating-current motor is 
concerned, we have not yet reached a final 
design. 

In closing, Mr. Storer said that for the 
single-phase compensated series motor, fif- 
teen cycles is about the best. The pro- 
posal is not due to a desire to change the 
frequency, but to increase the capacity of 
the locomotives, and hence of the rail- 
ways themselves. He thought that since 
the railway companies represent such a 
small part of the total power users, they 
might be left to work out their own sal- 
vation, and agreed with Mr. Stott as to 
the impracticability of purchasing power 
from a local company in the case of an 
emergency. 

THURSDAY AFTERNOON SESSION. 

A paper on “Commutating Pole, 
Direct-Current Railway Motors” was 
presented by E. H. Anderson. This 
describes the development of the rail- 
way motor, showing how the various 
mechanical problems have been solved, 
so that finally the design was reduced to 
one of securing sufficient ventilation. 
Later, by other improvements, the output 
of the motors was further increased, so 
that commutation again became the lim- 
iting factor. To meet this condition the 
commutating pole has been reintroduced, 
this being a small pole placed intermediate 
between the main poles and excited by a 
series winding, so as to provide at all 
times a field which not only balances the 
armature reaction, but is just sullicient 
for reversing the armature current during 
the period of short-circuit. Working in 
this direction it has been possible to de- 
sign railway motors for voltages higher 
than 500. Railway motor commutators, 
before being connected to the armature 
winding, are tested from bar to bar with 
from 400 to 500 volts alternating current. 
Which means a maximum of forty per 
cent more, so that the actual jumping 
current from bar to bar on a clean com- 
mutator will not occur at less than 500 
volts per segment. An ordinary commu- 
tator of 111 segments and four poles 
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would, under these conditions, be good 
for 13,000 volts between brushes, The 
limiting condition, however, is the volt- 
age per bar which will maintain an arc 
already established. This is largely de- 
pendent upon the condition of the com- 
mutator, which, in turn, depends upon 
the deteriorating tendencies, such as 
sparking and other causes. If the spark 
be eliminated, as, for example, by means 
of the commutating poles, much higher 
average voltages per segment may be used. 
The usual non-commutating-pole railway 
motor of from forty to fifty horse-power 
has a commutator nine and one-half 
inches in diameter, with from 111 to 125 
segments. The average potential between 
segments is approximately eighteen volts. 
Large motors operating at 650 volts have 
from 155 to 165 segments, the voltage be- 
tween segments being approximately sev- 
enteen. Assuming that the average volts 
between segments for commutating-pole 
motors may be taken as twenty-four, if 
the number of commutator bars per inch 
of circumference is five, it is possible to 
design a forty-horse-power motor with a 
nine-inch commutator for 850 volts. A 
seventy-five-horse-power motor with an 
cleven-inch commutator will operate at 
1,040 volts, and the larger sizes at corre- 
spondingly increased potentials up to 250 
horse-power, which, with a commiutator 
of eighteen inches, should operate at 1,700 
volts. As the interurban cars are usually 
provided with motors of about seventy- 
five horse-power or larger, 1,200 volts 
may be assumed as a good operating po- 
tential. This is for a four-pole design. 
If a two-pole design be adopted, 2,500 
volts per motor might be emploved. By 
placing two windings on one core, and a 
commutator on each, and connecting the 
windings in series, a 5,000-volt motor is 
obtained, and with a double-track railway 
and the rail neutral, 10,000 volts between 
the trolley wires of a three-wire system 
might be employed. It is assumed that 
for city service 600 volts would be limit- 
ing, and for interurban service, 1,200 
volts would be used. 

G. S. Dunn, in opening the discussion, 
said that the interpole design is not new ; 
that there seems to be a tendency at times 
to run too fast, and to apply a particular 
feature suitable for certain conditions too 
widely, The commutating pole is good 
for railway motors, for turbo-generators, 
and a few other conditions where the heat- 
ing of the motor is not the limit of the 
output, but for constant-speed work the 
simple shunt-wound type is, in his opin- 
ion, the best. 
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Replying to several questions, Mr. An- 
derson said that contracts have already 
been taken by the General Electric Com- 
pany for furnishing these 1,200 volt mo- 
tors for several roads; that the motors 
have been tested on the stand and oper- 
ated at 1,800 volts with perfect satistac- 
tion; that on the standard 600-volt motor 
about one and one-quarter inches is al- 
lowed for flashing distance. In some 
cases it is less than this. On the new mo- 
tors about two and one-half inches is al- 
lowed, which is thought to be more than 
sufficient. 

S. S. Wheeler, the chairman of the C'om- 
mittee on Code of Ethics, then presented 
the report of this committee. He read in 
full a proposed code, outlining principles 
for professional conduct for the guidance 
of the electrical engineer. These include 
general principles, the relations of the 
electrical engineer to his employer, cus- 
tomer or client, the ownership of the rec- 
ords of his work, his duty to the public 
and the engineering fraternity and to the 
standards of his profession. The chair- 
man said that the present report was 
merely a starting point, and he offered a 
resolution that the code be adopted by the 
convention and recommended to the mem- 
bers of the Institute for their guidance. 
This motion was seconded by William Mc- 
Clellan. 

H. G. Stott said that it did not seem to 
him advisable that a matter of this kind 
should be decided by the vote of three or 
four hundred men; that it would be better 
to obtain a letter ballot. He objected to a 
number of clauses in the code, which 
seemed to him not at all desirable. The 
rules in many points were much too spe- 
cific. Often-fine points were drawn which 
he could not appreciate, and he moved an 
amendment to Dr. Wheeler’s motion that 
the code be referred back to the commit- 
tee to be broadened, and that the sense of 
the members of the Institute be obtained 
by a letter ballot. 

G. S. Dunn objected to the amendment, 
and moved an amendment to the first 
amendment. A parliamentary tangle re- 
sulted from this, the final action of the 
convention being, however, to vote to adopt 
the code. It may be stated here that at 
the following session of the convention, 
held on Friday morning, it was shown 
that according to the new constitu: 
Which says that no convention shall take 
any action which affects the policy of the 
Institute, this action of the convention was 
qtestionable. A point of order was raised, 
and it was ruled by the chair that the pre- 

‘lous action of the convention did affect 
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the policy of the Institute and was there- 
fore unconstitutional, and hence the mo- 
tion to adopt the code was null and void; 
whereupon the code of ethics was referred 
Luck te a cominittee, and President Shel- 
don reappointed the original Committee 
cn Code of Ethies, which was instructed 
to report upon a code to the board of di- 
rectors. 

Those who took part in the discussion, 
besides the ones mentioned above, were 
H. W. Buck, R. W. Pope, C. P. Steinmetz, 
C. W. Ricker, C. W. Stone, Carroll 
Thomas, C. F. Scott, W. L. R. Emmet 
and N. W. Storer. 

Professor Henry H. Norris, of Cornell 
University, read a paper entitled “The 
Attitude of the Technical School toward 
the Profession of Electrical Engineering.” 

The author gives a résumé of papers on 
education which were read before the 
American Institute of Electrical Engi- 
neers in 1903. He says that a magnetic 
analogy of technical training may be 
drawn of the proper limits, as nothing is 
given to the student by such training, but 
his inherent powers are merely developed. 
If too much force be exerted upon him, 
he becomes saturated and does not respond 
correspondingly. The problems of tech- 
nical instruction are to meet the demands 
of the employer, to attract and retain thosc 
men qualified for technical work, and to 
select such studies as will stimulate his 
development and mind in the proper way. 
A short historical sketch of technical 
schools is given, the growth of Sibley 
College in particular being described. The 
present curriculum at this college is ex- 
plained. Here the work is divided into 
three parts—experimental, analytical and 
graphical. The student obtains data from 
the laboratory; his theoretical training 
teaches him the analytical method of ap- 
plying physical laws, and the graphical 
method which is applied in the comput- 
ing room brings these two together, it 
being shown that the theory and facts are 
in agreement. Some statisties which have 
been collated from graduates of Cornell 
are given. One rather striking point 
brought out is that no one of the many 
replies received said that any technical 
information received from the college had 
been useful. The greatest gain was in the 
habit of scientifically attacking and solv- 
ing problems as they arise. It is shown 
from this that any technical training af- 
fects the mental elements favorably, and 
the following arrangement is given as that 
of their relative importance—honesty, 
perseverance, accuracy, thoroughness, 
energy, initiative, address, loyalty, self- 
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confidence, conciseness, alertness. General 
adaptability and the faculty of securing 
information, when needed, along any line 
are also important. 

Following this, another paper on edu- 
cation was read, this being by Professor 
V. Karapetoff, also of Cornell University, 
whose subject was “On the Concentric 
Method of Teaching Electrical Engineer- 
ing.” Professor NKarapetoff thinks that 
while the subjects at the present time 
given in the engineering curriculum are 
good, that their order is not logical nor 
according to psychological principles. He 
suggests that this be revised, and the stu- 
dent begin by taking up ‘during the first 
year the gencral engineering subjects and 
general culture; and that but little special 
work in the branch of engineering being 
followed and in the auxiliary sciences ne 
given. This is to be done by a general re- 
view of the field, point out its aims and 
methods of working. During the subse- 
quent years the amount of special engi- 
neering work and of the auxiliary sciences 
is to be increased, the general culture and 
general enginecring being decreased, so 
that in the senior year the student’s time 
will be largely taken up in the study of 
auxiliary sciences and in his special branch 
of engineering, and in elective studies. 
This method, it is thought, will give a 
thorough training to the student, will 
maintain his interest, and will enable him 
to decide mtelligently which branch of en- 
gineering he desires to follow. 

The discussion on these two papers was 
taken up simultaneously. 

Professor H. B. Shaw, of the Missouri 
state University, agreed with Professor 
Karapetoff? that certain changes are de- 
sirable in the method of teaching engi- 
neering. He did not approve of the reme- 
dies proposed. He thought that the stu- 
dent could not grasp the apparatus and 
methods to be discussed in the first year 
without having some preliminary training 
in science and the allied subjects; that it 
was desirable for students to obtain their 


engineering knowledge during their vaca- 


tions, if possible, by obtaining employment 
on engineering work. He thought that 
ene difficulty lies in the methods followed 
in teaching the auxiliary sciences. Since 
electrical engineering deals largely with 
the transforiaation and transmission of 
energy, physics and chemistry should be 
taught from the view-point of the laws of 
energy changes. 

Professor F. B. Crocker, of Columbia 
University, New York citv, did not agree 
with Professor Karapetoff’s proposal, as 
it is opposed to experience and history of 
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education. He believes that principles 
should precede practice; that a man must 
be trained to be capable of abstract rea- 
soning, and it is essential that he should 
be taught to do what he does not like. In 
other words, the instruction given is in- 
tended largely as a training rather than to 
impart information. He thinks that phy- 
sics, chemistry, mathematics and mechan- 
ics should be taught for themselves; oth- 
erwise the student can not get a thorough, 
unbiased insight into their principles. 

G. S. Dunn thought that the plan out- 
lined by Professor Karapetoff was too rad- 
ical for immediate adoption, but certain 
suggestions might be taken up in the aim 


to correlate the studies.. He made a point. 


here that all of the so-called learned pro- 
fessions have gone forward during the last 
few years, with the exception of the law, 
which is lagging. 

President Sheldon, of the Polytechnic 
Institute of Brooklyn, said that one of the 
troubles in teaching engineering is in se- 
curing instructors who know how to pre- 
sent the subject. The proper man can do 
this in an effective way and still maintain 
the interest of his students. A difficulty 
here lies in the relatively lower salaries 
paid to teachers, and until the standard is 


raised, it will be impossible to retain the ' 


_ best men for teaching; in fact, were it not 
true that many teachers to-day prefer 
teaching to all other work, the schools 
would be in a bad way. 

Professor William Esty, of Lehigh Uni- 
versity, agreed with Professor Karapetoff 
that it is necessary to give the student 
something concrete in the first years of 
his work. Principles are more difficult to 
teach than facts; hence it is desirable to 
give some facts when teaching principles. 
The method employed at Lehigh is to open 
a summer school, which lasts for four 
weeks, during which a study of apparatus 
is made. The object of the training at 
Lehigh is to fit the student to solve any 
problem, rather than to fill him with in- 
formation, 


Professor G. W. Patterson, of the Uni- 


versity of Michigan, thought that the ob- 
ject of the engineering training should be 
to turn out an educated man. The course 
should therefore be laid down with the 
object of training the man rather than 
that of amusing him. 

In closing the discussion, Professor 
Karapetoff said the idea in laying out the 
course was to work from the simple to the 
complex; that the young man of to-day 
can grasp the idea of the electric motor 
more easily than the student of a few years 
ago could understand the idea of unit pole 
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and a magnetic field. What is needed is 
a psychological method which will assure 
the cooperation of the students. Mechan- 
ics and physics should be started easily, 
and then advanced in stages, the purely 
theoretical being taken up finally. He 
said that his ideas had been based upon 
the newer methods employed in the ele- 
mentary and primary schools. 

Upon motion of C. F. Scott, a motion 
was carried instructing the president to 
appoint an educational committee. 

The report of the Committee on Stand- 
ardization Rules was then submitted. As 
this was a simple revision of the report 
submitted at the Milwaukee convention 
last year, discussion was not in order, and 
the report was adopted as submitted. 

FRIDAY MORNING SESSION, 

The Friday morning session was 
opened by President Sheldon at 9.45. 

H. G. Stott made a point of order that 
the action of the convention on the code 
of ethics was unconstitutional. As al- 
ready explained, the result of this was the 
referring back of the code to the commit- 
tee, with instructions to report to the 
board of directors. 

William Cooper read a paper entitled 
“Regeneration of Power for Single-Phase 
Electric Railway Motors.” For a motor 
to be able to return power to the line it 
must be capable of generating a pressure 
greater than that impressed, and this ex- 
cess pressure must be under control. 
There must be, at the time, other power- 
consuming devices connected to the sup- 
ply circuit. For a motor to operate suc- 
cessfully as a regenerator of power it must 
be capable of operating through a wide 
range of variations between field and ar- 
mature current, and it must be provided 
with some means of producing a shunt 
characteristic. The first characteristic 
exists to the fullest extent in a motor 
having some means of compensating for 
armature reaction, as well as a means 
of maintaining a constant commutating 
condition. The second characteristic can 
be obtained in the direct-current motor 
by providing the motor with both a 
shunt and series winding, either of which 
is sufficient alone to operate the machine 
as a shunt-wound generator or as a serics 
motor. In the single-phase, alternating- 
current motor of the series type these 
necessary characteristics are inherent. 
The compensating winding neutralizes the 
armature reaction, and the shunt char- 
acteristic 13 easily obtained in connection 
with the transformer used in the voltage 
control of the motor. 

The method of producing this result 
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is to use one of the motors of the equip- 
ment as an exciter for the others. By 
providing the transformer with suitable 
taps, the value of the field current of the 
exciter may be varied through a wide 
range, as weli as the generated voltage of 
the restored power. Another method is 
to provide a separate source of excitation, 
all the motors being used to the fullest 
extent for the regeneration of power. 
With the former arrangement, assuming 
the equipment to consist of four motors, 
the regenerating capacity will be equiv- 
alent to three-quarters of the equipment. 
With a separate source of excitation all 
the motors can be used to the fullest ex- 
tent for the regeneration of power, and 
since this method of excitation enables the 
power-factor of the motors to be im- 
proved, the capacity of the machines as 
generators will be greater than that when 
operating as motors. Diagrams are given 
of arrangements thought to be suitable 
for carrying out this application. A large 
number of switches is used, so as to give 
a gradual control of the regenerative ac- 
tion. The efficiency of the system will 
depend upon the character of the road. 
In some cases it may be as high as fifty 
per cent. Under ordinary conditions it 
probably would not exceed twenty-five 
per cent. It is thought, however, that the 
value of this system will lie more~in the 
saving in wear and tear and in the ability 
to operate on down grades over a wide 
range of speeds than in the saving of 
power. It will also increase the safety of 
operation. Numerous stand tests have 
been made of this system, which have 
shown that the motors operate satisfac- 
torily under the proposed conditions. 

W. I. Slichter said that this feature of 
the single-phase motor is one of its valu- 
able properties which will help to bring it 
into the ficld of heavy railway work. 
There are two points at which the control 
of the power may be applied—that is, by 
varying the excitation of the exciting mo- 
tor or varying the excitation of the re- 
generating motors. This being the case, 
he thought that the number of taps and 
switches proposed might be reduced bene- 
ficially. When operating as generators 
there is a tendency for the power-factor 
to be lower than when running as motors, 
but this can be overcome by over-excita- 
tion. This is an advantage, as then power 
is returned to the line rather than volt- 
amperes. 

L. B. Stillwell thought that the impor- 
tance of recuperation is not fully recog- 
nized in this country. It not only saves 
power, but, what is more important, re- 
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duces the wear and- tear of the rolling 
stock. For this reason alone the Balti- 
more & Ohio Railroad had contemplated, 
a few years ago, an electric system of op- 
eration over a mountain section, and the 
late President Cowan had stated that the 
road would be justified in adopting the 
three-phase system for this section. Mr. 
Stillwell said that the system of regener- 
ation would enable the speed on down 
grades to be controlled at that for which 
the track was laid, and an average speed 
of thirty miles would be as safe as ten. 
There would therefore be no reason for 
letting out the train on the straight runs, 
and slowing up when approaching curves. 
He thought, however, that Mr. Cooper’s 
plan, as outlined, carried the flexibility 
of the system to an excess. It would be 
better to simplify it somewhat and have 
fewer gradations in speed. There seems 
to be a tendency in single-phase railway 
work towards complicated switch gear, 
which is, of course, undesirable. 

In replying, Mr. Cooper said that the 
question of complication is one which 
must be decided by practice. The easier 
the control, the less the wear. The plan, 
as outlined, provides for a sufficient num- 
ber of switches to meet all possible con- 
ditions, and if found unnecessarily large, 
they can be reduced. | 

A paper on “Fractional Pitch Windings 
for Induction Motors,” by C. A. Adams, 
W. K. Cabot and G. E. Irving, Jr., was 
read by Mr. Adams. 

This outlines the theory of this type 
of winding, and takes up in detail the 
various factors, such as zigzag leakage, 
belt leakage, coil end leakage, coil end 
reactance, slot reactance, ete. The au- 
thors sum up the study as follows: The 
effects of a fractional pitch winding are 
to reduce the several components of the 
leakage reactance, to reduce the over-all 
length of the motor. In some cases a 
considerable gain in the convenience of 
winding, as well ag a saving of space, are 
obtained, and a decrease in the exciting 
reactance is secured. 

This was followed by a paper presented 
by R. E. Hellmund, entitled “Zigzag 
Leakage of Induction Motors,” which was 
read in abstract by A. 8. McAllister. 

In a study of induction motors, the 
leakage coefficient is one of the most im- 
portant factors.. Unfortunately, the defi- 
nition of this value is not fixed in practice, 
some writers using one expression, others 
another. These are discussed, and ex- 
Pressions derived showing the relation 
between the different factors as used. 
The author then takes in an analytical 
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investigation of the leakage of induction 
motors, treating the magnetic circuits as 
elecric circuits connected in multiple. He 
gives diagrams showing the application of 
the formule which he thus deduces, and 
calls attention to the fact that the leakage 
coefficient varies with the load condition, 
which makes it rather difficult to obtain 
an exact value for the various conditions 
between the no-load and blocked rotor 
conditions. He points out also the effect 
of load currents combined with magnetiz- 
ing currents, affecting the general wave 
shape before any final conclusions can be 
drawn. The expressions which he derives 
for the leakage coefficient are somewhat 
more complex than those in general use, 
but it is held that this is not a serious 
matter, because it is worth while to spend 
a little more time in making the first 
design of a motor if in that way it is pos- 
sible to obtain a more accurate estimate 
of what the factor will be. For every- 
day design, on a standard line of motors 
the leakage coefficient is known, so that 
there is no need of predetermining it. 

Tt was pointed out, in the discussion of 
these papers, by C. W. Stone that when 
a fractional pitch winding is employed, 
the extra insulation between the coils 
plays an important part. This is true 
both as regards generators and motors. 
Most machines are now built with a frac- 
tional pitch, and this extra insulation is 
graded from end to centre of the coil. 

Mr. Adams, in reply, said that this fea- 
ture was one which had not been taken up 
in the paper. In reference to Mr. Hell- 
mund’s paper, he said that it gave a very 
complete study of the zigzag leakage fac- 
tor, and included many points not taken 
up in previous considerations. He 
thought, however, that the same results 
might be obtained in a simpler manner. 

W. I. Slichter read a paper entitled 
“The Vector Diagram of the Compen- 
sated Single-Phase, Alternating-Current 
Motor.” 

Although the compensated single-phase 
motor is simply a series circuit in physical 
connection, there are incidental reactions 
which have the effect of a combination of 
series-paralle] circuits. These reactions 
affect the efficiency and power-factor suf- 
ficiently to warrant a careful analysis of 
their character and cause. This is made, 
and a vector diagram evolved which takes 
into consideration all of these reactions 
which go to influence the final result. 

This paper was discussed by V. Kara- 
petoff, who said that he had presented to 
the Institute in 1903 or 1904 a circle dia- 
gram of a single-phase motor which was a 
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development of the well-known Heyland 
diagram for the induction motor. It had 
been found, however, that due to the satu- 
ration of the iron the locus of the. apex 
of the triangle was not a semi-circle, but 
is the arc of a circle of which the short- 
circuit current was a chord. This article 
is easily located from tests upon the 
motor. 
FRIDAY AFTERNOON SESSION. 

L. Frederic Howard read a paper en- 
titled “Track Circuit Signaling on Elec- 
trified Roads.” He sketched the develop- 
ment of the track signaling circuit from 
its adoption on steam railroads to the 
present systems adapted for electric rail- 
way use, where the propelling current is 
either direct current or alternating. He 
described briefly some of the appliances 
used in such work, and gave a number of 
diagrams illustrating various systems. He 
pointed out that when an engineer is ask- © 
ing for estimates for a track signaling 
system he should give definite informa- 
tion regarding certain features. One of 
these is the track leakage through the bal- 
last, and another is the amount of unbal- 
ancing of the two sides of the track which 
must be allowed for. 

C. F. Scott called attention to the way 
in which signaling work has followed the 
intrusion of different elements into rail- 
way operation. He also called attention 
to the high grade of engineering work 
which has been done by the signal en- 
gineers, and the great amount of ingenu- 
ity that has been exercised in meeting and 
overcoming many difficult problems. He 
said that one disturbing element recently 
encountered is the intrusion of foreign 
direct current into the return rails of al- 
ternating-current systems. 

H. G. Stott said that few engineers 
know anything about signal work. This 
has become a highly specialized branch of 
engineering, calling for the greatest skill. 
What had been done is well illustrated by 
the experience of the New York subway, 
in which there is only one failure in about 
4,000,000 operations, and this failure does 
not mean an accident. He believes that 
all roads must come to the automatic sys- 
tem, as they must eliminate the human 
element, which, however carefully trained 
and conscientious, fails sometimes at crit- 
ical moments. 

Professor C. A. Perkins said that he be- 
lieved the time was coming when auto- 
matic agencies should be extended beyond 
the signal and should cut off power from 
the train when the signal is set at dan- 
ger. It was pointed out by Mr. Stott and 
Mr. Howard that this feature has heen 
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adopted on the New York subway and 
on the Boston and Chicago elevated roads, 
Mr. Stott saying that a train operator 
never runs past a danger signal but once, 
as this action turns all the air-brakes on 
all the cars, thus forcing him to get down 
under the train and open the valves by 
hand. 

A paper by F. G. Baum, entitled “Some 
Power Transmission Economics,” in the 
absence of the author was read by title. 

The author says that in designing 
power-transmission systems it is always 
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such cases it is the business of the engi- 
neer to put in that system which will ac- 
complish the work satisfactorily with the 
least amount of money. 

In discussing this paper C. P. Stein- 
metz said that there seemed to be a geo- 
graphical difference of opinion regarding 
what may be considered reliability; that 
practice which is acceptable on the Pa- 
cific Coast would not be considered in the 
East; therefore, in any such paper the 
author should attempt’ to define what he 
means by reliability. He should give the 
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switches for protecting the line. Under 
these conditions apparatus may be used, 
which could not be installed if automatics 
were employed. The oil switches de- 
scribed by Mr. Baum are much cheaper 
than those employed in the East, and ap- 
parently give satisfactory results. These, 
however, are operating, and not emer- 
gency switches. He asked whether there 
was not some objection to employing the 
ground as a return when there are so 
many different operating voltages in use. 
He does not think that when two pole 
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well to bear in mind that the ultimate 
development of the art and the country 
has not yet been reached; that it is never 
advisable to build branch lines on the ex- 
tensive plan necessary for the main line. 
He then discusses many details of line 
construction, describing certain econom- 
ical methods which he has put in opera- 
tion. One of these consists in extending 
the pole top, thereby enabling longer 
spans to be used by eliminating every 
other pole. Thus, the cost for insulators, 
pins, etc., is cut in half. He discusses in 
some detail types of oil switches which 
have been tried, describing those which 
have been adopted for his system. He 
points out that in some cases the engineer 
is called upon to erect a system which he 
knows will be used but a few years. In 


number of interruptions and their dura- 
iion which may be allowable. He asked 
whether there is a 60,000-volt transmis- 
sion system which, according to eastern 
standards of reliability, may be consid- 
ered satisfactory. If no interruptions are 
allowable there is none, but if the inter- 
ruptions do not amount to more than one 
per cent of the time, there are. 

F. B. H. Paine thought that Dr. Stein- 
metz was asking too much of the trans- 
mission engineer ; that the permissible in- 
terruptions depend a great deal upon the 
svstem’s customers. Mr. Baum’s paper 
brings out sharply differences in practice 
in the Kast and in the West. One of the 
mest striking of these is the use of the 
ground as a return for high-voltage sys- 
tems and the omission of automatic 


lines enter a city from different points 
that it can be held that the reliability of 
two independent lines is obtained. He 
had asked why different tensions are em- 
ployed for the different wires of a line, 
and it was explained that this was to pre- 
vent the wires from swinging together. 
No such trouble has been encountered in 
the East. . 

A paper by E. J. Young, on “One- 
Phase High-Tension Power Transmis- 
sion,” was presented by title. 

The author calls attention to the recent 
advance in Europe of the Thury direct- 
current system of power transmission, and 
says that this demonstrates that unless an 
alternating-current system approaching it 
in simplicity of design and economy of 
material be developed, it is only a ques- 
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tion of time before the high-tension direct- 
current system will gain a foothold on 
this continent; consequently, he proposes 
a high-tension one-phase system having 
several desirable features not in common 
with either thé direct-current or the three- 
phase systems. He says that,considering 
the strain upon the insulators as the 
standard of comparison, the direct-current 
system has an advantage that no alternat- 
ing-current system can overcome. A 
single-phase high-tension system has, how- 
ever, the simplicity of the direct-current 
system, and, besides, is more flexible in 
the ease with which it may be trans- 
formed. He discusses the relative costs 
of the direct-current single-phase and 
polyphase alternating-current lines, and 
shows that the direct-current and single- 
phase systems are superior to the poly- 
phase. As regards weight of conductors, 
the single-phase system is on a par with 
the polyphase, both being much more ex- 
pensive than the direct-current system. 
The system, however, is sadly at a disad- 
vantage, due to the inability of operating 
large induction motors. There might also 
be greater liability of surges. The num- 
ber of transformers, however, is much less, 
switching arrangements far simpler, and 
by grounding the centre of the system it 
would be possible to operate on one wire, 
the ground acting as a return. 

C. P. Steinmetz said that some years 
ago, when the limiting tension was that 
placed upon the insulators, that the econ- 
omy of the three-phase system in copper 
was greater than that of any other. If, 
however, the limiting strain be that be- 
tween the wire and the ground, the point 


of view is altered; and accepting this ' 


criterion, the three-phase system, the 
four-wire, quarter-phase system, and the 
single-phase systein are on an equal basis. 
The advantage of the three-phase system 
now lies in its greater usefulness for the 
sale of power and the advantage of ‘three 
wires over four as compared with the two- 
phase. Comparing with the direct-cur- 
rent system, the maximum voltage per- 
missible with the latter gives it a greater 
cconomy in copper, but there are other 
limits to be considered, and further in- 
vestigation of the reliability of the direct- 
current system is necessary before a deci- 
sion can be made in its favor. He does 
not think it will be adopted in this coun- 
try. 

C. F. Scott also thinks that the Amer- 
ican engineer is not inclined toward the 
arrangement of machinery necessary for 
the high-voltage, direct-current system. 
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This being the concluding session of 
the convention, the usual resolutions 
thanking the local committee and the lo- 
cal companies for their courtesy and en- 
tertainment were carried, on motion of 
H. G. Stott. 

President Sheldon then declared the 
twenty-fourth convention adjourned. 

The social features of the convention 
consisted of a trip through the Niagara 
Gorge on Tuesday afternoon, a tea at the 
Natural Food Company’s Conservatory 
on Wednesday afternoon, an automobile 
trip for the visiting ladies on Thursday 
morning, and a reception at the Cataract 
Hotel on Thursday evening. Many of the 
members took advantage of the opportu- 
nity for visiting the large industrial es- 
tablishments at Niagara Falls, particular 
interest being shown in the new Canadian 
power-houses. 
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Vickers, Sons & Maxim’s Shef- 
field Works. 

The Sheffield, England, works of 
Vickers, Sons & Maxim, says Hlectrical 
Engineering, London, June 20, is one of 
the most notable examples in England of 
the use of the electric drive. Here the 
motor drive has been adopted almost uni- 
versally, resulting in a great saving in 
transmission losses, in the expense of belts 
and line shafting, and in the convenience 
of the shops. Where desirable, variable- 
speed motors have been employed, whereby 
a large increase in the output of the tools 
has been secured. In certain cases the 
variation in speed is from six to one, 
although the average is abeut three to 
one. One particular application of this 
is in securing a quick return of the tool 
on the back stroke. At these works large 
gains are made, end some of the opera- 
tions require a long, slow stroke. The re- 
turn may, however, be at a greater rate. 
This is done by utilizing the variable- 
speed motor. A stop placed on the ma- 
chine automatically reverses the motor 
and changes it from a low to a high-speed 
connection, so that the retuin stroke is 
made quickly. For instance, a rifling 
machine which cuts at the rate of from 
ten to fifteen feet a minute is returned at 
thirty feet per minute. ‘There are in 
these shops some notable examples of ma- 
chine tools. Some of the lathes, for ex- 
ample, are 110 feet long, and driven by 
individual motors. An interesting ma- 
chine has been developed for grinding 
operations, intended particularly for fin- 
ishing armor plates. Here ihe grinding 
disc is driven by a motor mounted in a 
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special frame, whereby it may be tilted 
to any desired position. The works are 
equipped with a number of electric hoists 
for handling various materials, there be- 
ing altogether about 200 motor-driven 
cranes and hoists. A most noteworthy 
example of these is a traveling transporter 
or bridge built across the river Don to con- 
nect the works with a plot of ground on 


the other side of the river, upon which 
pig-iron is deposited as it is delivered. The 
transporter bridge is practically a can- 
tilever bridge mounted on two gantrvs 
which run on rail tracks, one on each side 
of the river, and 187 feet apart. Each end 
of the bridge is extended beyond the 
gantry. At the works it reacnes forty-five 
feet over a railway siding, and in the 
vard it projects 187 feet. The maximum 
width of the river at this point is 120 
feet. A single eighty-five-horse-power 
motor actuates the traveling hoist and 
conveying gear, and is controlled from 
the cab. This motor runs at 265 revolu- 
tions, and is mounted on the truck of one 
of the gantrys. It drives the wheels of 
the gantry on the other side of the river 
through bevel gearing and shafting. A 
wire rope actuated with two drums on the 
same shaft pulls the trolley from one end 
of the bridge to the other. A single drum 
is used for hoisting. The load is five tons, 
the traversity speed, 700 feet per minute, 
the hoist speed, 250 feet per minute, and 
the speed of travel, 100 feet per minute. 
Details are also given here of several types 
of smaller cranes and of some of the elec- 
trical machinery there used. 
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Empire State Gas and Electric 
Association. 

A meeting of the Empire State Gas and 
Electrice Association was held at Lake 
Champlain, N. Y., June 27, the subject 
of the meeting being the relation of the 
publie service companies to the Publie 
Utilities bill. The meeting was presided 
over by T. R. Beal in the absence of the 
president. 

The publicity work of the association 
was described by H. If. Curran and dis- 
cussed by several in attendance. 

Following an analysis by J. N. Shanna- 
han of the features of the Public Utilities 
bill, a lively discussion ensued culminat- 
ing in a motion by J. M. Wakeman that 
a public utilities committee of three mem- 
hers be appointed for the state to work 
in conjunction with a committee which 
might, upon suggestion, be appointed by 
the Street Railway Association of New 
York State. This motion was adopted. 
The committees will report at the annual 
meetings of their respective organizations. 

The subject of uniform accounting was 
taken up in a paper by Bernard V. Swen- 
son and C. H. Hart, and Rolland A. 
Davidson read a paper on fire and lia- 
bilitv insurance of gas and electric com- 
panies. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Light Alloys. 


In this one of a series of articles deal- 
ing with various alloys A. H. Sexton dis- 
cusses the light alloys, the most impor- 
tant of which are those containing alumi- 
num. Aluminum itself has a specific 
gravity of 2.58, and is the lightest of the 
metals in common use. Unfortunately, 
its properties are such that in the pure 
state it is unfit for purposes where it is 
likely to be subject to stress or wear as 
it is weak and soft. It may, however, be 
strengthened and hardened to some extent 
by the addition of foreign constituents, 
without its white color being impaired or 
its weight seriously increased. The purer 
the aluminum the softer it is. The metal 
now produced by the electric processes is 
very pure and therefore very soft. Silicon 
may be present accidentally, or may be 
added. This element hardens the metal 
and at least one of the light alloys on the 
market is simply aluminum containing a 
little silicon. When the amount of sili- 
con is over two per cent the color is im- 
paired and it becomes less malleable. The 
principal metal for hardening aluminum 
is copper. Alloys of the two metals are 
largely used. Although copper has a dark 
color, it does not seem to modify the 
color of the aluminum in the slightest 
when only present in small quantities. Al- 
loys containing ten per cent of copper 
still retain the white color of the alumi- 
num. The specific gravity of the alloy is 
increased by the addition of copper, but 
the increase is small, so that when under 
ten per cent it alters the weight of the 
metal but eight per cent, the specific grav- 
ity being less than 2.9. The tensile 
strength increases with the percentage of 
copper. The elongation rapidly de- 
creases, the metal becoming harder, less 
ductile and more brittle. Tests for corro- 
sion show that the presence of copper 
tends to increase rather than decrease 
this. Nickel alloys of aluminum in small 
quantities harden the metal very much. 
Richards states that nickel-aluminum al- 
loys have been made with a tensile 
strength in castings of 30,000 pounds to 
the square inch, and 50,000 pounds in 
rolled bars or plates. This metal pos- 
sesses great elasticity and would seem 
suitable for springs for light vehicles. 


Nickel-aluminum alloys generally resist 
corrosion well. Copper-nickel-aluminum 
alloys are sometimes made. These are oc- 
casionally used in Germany. Iron is a 
very constant impurity in aluminum. A 
small quantity darkens the color and 
hardens it considerably, making it less 
malleable and causing it to crystallize 
more readily. Tin and aluminum alloy 
readily. When the quantity of aluminum 
is large and that of tin small, the result- 
ing alloy is very brittle. With a larger 
quantity of tin the alloy becomes stronger. 
Zine and aluminum readily alloy, the al- 
loys being in general harder and more 
fusible than aluminum. A small quantity 
of zine is sufficient to make aluminum 
brittle, and the alloys are“of no practical 
value. The addition of a small quantity 
of tungsten to aluminum has been recom- 
mended by Mannesmann as improving its 


resistance to corrosion and greatly in- - 


creasing its strength.—Abstracted from 
the Mechanical Engineer (London), June 
22. 

< 


Wireless Telegraphy and the Solution 
of the Problem of Selectivity. 

A method of securing selectivity, or at 
least of enabling the operator of a wire- 
less telegraph system to sift out the mes- 
sages which he receives, is described here 
by I. Hettinger. The principle proposed 


depends on tne fact that the ratios of any `“ 


two or more values of a resonance curve 
corresponding to different frequencies of 
the receiving oscillatory circuits do not 
substantially change whatever the abso- 
lute values of the energy received may be. 
This offers a characteristic of selectivity 
which is substantially independent of the 
power and distance of transinission. One 
mode of applying this principle consists 
in inserting in two or more oscillatory cir- 
cuits two or more quantitative detectors 
operating, respectively, two or more indi- 
cating devices. When this is done and 
two messages of different frequencies are 
simultaneously received by one and the 
same station the two indicating devices 
will conjointly show the induced double 
effects in three different ratios, one corre- 
sponding to the signals of one frequency, 
the second to that of the other, and the 
third due to the superposition of currents. 
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These three ratios are obtained according 
to the time interval when the parts of the 
signals of each frequency are received 
with and without superposition. Thus, 
the signals of one are made to read from 
the one ratio in the conjoint indication 
and from the superposed effects, while the 
signals from the other frequency are to 
be read from the other ratio and the same 
superposed effects. The arrangements 
adopted may vary considerably. Several 
arrangements are shown, suitable for ap- 
plying this system. The detector and in- 
dicating devices employed may be quanti- 
tative apparatus or apparatus which can 
be so used. In order to make the coherer 


a quantitative apparatus a plurality of 


coherers in parallel may be employed, 
these being adjusted to have different sen- 
sitivenesses. In this way the number of 
detectors working at one time is different, 
according to the energy received. The 
author has worked out a practical ar- 
rangement, according to the principle 
proposed, which consists in the combina- 
tion of the two detectors with one indi- 
cating device in a differential manner.— 
Abstracted from the Electrical Engineer 
(London), June 21. 
< 

Gas and Electric Power in Conti- 

nental Iron and Steel Works. 

As a general rule, says J. B. van Brus- 
sel, every important iron and steel works 
in Europe using electricity has its own 
cleetrie power generating station. This is 
equipped with either reciprocating engine 
generating sets, steam turbine sets or gas- 
engine sets. Steam driving, within the 
last four or five years, has been confined 
almost exclusively to the type first named. 
More recently the steam turbine has come 
forward as a competitor in this work, par- 
ticularly where large units are installed. 
Electrice motors are now extensively em- 
ploved for driving blast furnace hoists. 
For this purpose it is necessary that the 
motor should start frequently, and some 
form of starting gear must be provided 
which can be readily controlled from a 
distance. Starters driven by motors or 
with solenoids for actuating the different 
contact steps have been used, but they 
have the disadvantage that considerable 
power is lost in each resistance at each 
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start. There is also some difficulty with 
this Method in arranging for the cage to 
stop exactly at the right level, so that the 
trucks may be conveniently wheeled off. 
To accomplish this result a method of 
control must be employed which permits 
of gradually retarding the hoist until a 
very low speed is reached, the current be- 
ing finally broken and a holding brake 
epplied at the exact instant when the cage 
arrives at the floor level. The most per- 
fect method of accomplishing the above 
result, and also saving practically all 
rheostatic losses at the beginning of each 
hoist, is to use a motor-generator set run- 
ning constantly and controlled according 
to the Ward Leonard system. The field 
of the generator is controlled by a small 
rneostat placed conveniently for the op- 
erator, by means of which a varying volt- 
age is applied to the armature of the hoist 
motor. The rheostat is best placed on the 
hoist guides in a position convenient for 
operating, and to the cage are fixed cams, 
which automatically shut off the rheostat 
and gradually reduce the speed of the cage 
as it approaches the floor level. At the 
exact instant the cage reaches the floor 
level, a raised portion of the cam forces 
the rheostat handle to the off position, 
thus breaking the circuit and applying the 
holding brake. No method of absorbing 
the energy of the moving mass with me- 
chanical brakes will be found satisfactory 
for stopping a cage at a fixed point, as 
even small changes in temperature of the 
brake will vary the distance run by the 
cage. An amplification of the voltage 
contrəl method described above is to pro- 
vide @ small flywheel direct-coupled to 
the motor-generator. The method of con- 
trol remains tha same. The introduction 
of the flywheel serves to equalize the load 
and reduce the demand upon the generat- 
ing station at the beginning of each hoist. 
Motors are also used for operating blast 
furnace bells. In one type of these the 
winch consists of two drums which are 
driven through worm gearing by a motor 
of either the three-phase or continuous- 
current type. The wire rope which actu- 
ates the mechanism for moving the bell 
is divided where it passes over the drums 
into two ropes, each of which makes one 
turn about one of the drums. By thus 
dividing the rope, a smaller diameter of 
the drums is permissable. The rope, af- 
ter lifting the drum, is connected to a 
counterweight. For starting the motor in 
one direction the bell is lowered until its 
further motion is limited by a stop. The 
motor may then continue to revolve, but 


ELECTRICAL REVIEW 


as the rope, on leaving the drum, becomes 
slack, the weight of the bell being taken 
off by the stop, slippage between the rope 
and drum occurs, and the counterweight 
is lifted no higher. Upon reversing the 
motor, the bell is closed, and at this in- 
stant the connterweight is also brought 
against a stop, thus slackening the rope 
at the other end and allowing slippage to 
occur. When three-phase motors are used 
for this purpose all that is required is a 
simple reversing switch. Electric motors 
have further been used to a considerable 
extent for tipping bessemer converters. 
This problem presents no special struc- 
tural difficulties. Driving the live rolls 
presents probably the most severe work in 
iron and steel works. When electric mo- 
tors are applied to this, two methods of 
reducing the severity of the shock may be 
employed. One way is to use tight and 
loose belts. which allow of a certain 
amount of slippage. The other is to build 
the motor so durable that it can with- 
stand the highest overloads thrown upon 
it. The latter is the method now gener- 
ally being employed. Motors for this 
work are built on simple lines, the frames 
being made specially heavy and rigid, so 
as to prevent any yielding. The motors 
employed are either of the direct or three- 
phase type. A type of starting resistance 
coming into use in Europe is known as 
the hot-water starter. It consists of an 
iron tank divided into two sections, one 
of which encloses the electrodes held in a 
fixed position, The other contains the 
starting electrolyte. Starting is effected 
by means of a circulating pump, which 
draws the liquid from one compartment 
and forces it into the other, the resistance 
varying according to the height of the 
fluid. As a comparatively small amount 
of water is employed, this is quicklv 
brought to a boiling point, and heat is 
carried off by conducting away the steam 
thus generated. The advantages of this 


are its simplicity, ease of control and its 


relatively small size. For the main re- 
versing rolls the Ilgner system is coming 
into use, in order to reduce the shock of 
the reverse on the main supply system. 
This system, which has been described 
frequently, depends upon the use of a 
motor-generator with proper characteris- 
tics, connected to a heavy flywheel.—Ab- 
stracted from the Engineering Magazine 
(New York), July. 
i 
The Separation of the Iron Losses in 
Asynchronous Motors. 

A common wav of separating the losses 

of induction motors consists in taking 


69 


what is known as retardation or running- 
down curves, power being cut off from the 
rotor, and the rate at which it comes to 
rest being noted. When the friction of 
these machines is a considerable portion 
of the total rotor loss, this method be- 
comes unsatisfactory, and s method of 
testing under such conditions which 
avoids the errors due to friction is de- 
scribed here by T. F. Wall. The true 
friction loss is for a given speed, inde- 
pendent of the applied voltage, but all 
the iron losses must diminish when the 
flux is diminished. If, then, the machine 
be allowed to run light with a short-cir- 
cuited rotor, the power supplied to the 
stator will be absorbed in iron losses, fric- 
tion losses and copper losses. If this 
power is measured for a given frequency 
and different values of the applied press- 
ure, starting from a pressure above the 
normal and proceeding to as low a value as 
possible consistent with steady running, a 
curve may be drawn which, when reduced 
back to the ordinate axis, will give the fric- 
tion loss as the intercept on this axis. In 
such cases it is advisable that the copper 
losses be subtracted before plotting the 
curve, because the current does not vary 
uniformly with the pressure. To separate 
the iron losses a reading is taken with the 
rotor winding switch open when the rotor 
is running at full speed. This gives the 
power supplied to cover the stator loss 
and hysteresis torque on th2 rotor. To 
separate the stator iron loss from the 
hysteresis loss due to the teeth of the 
rotor, the rotor is driven at different 
speeds with the winding open, power 
being supplied to the stator. For speeds 
below synchronism the hysteresis produces 
a driving torque on the rotor. At speeds 
above synchronism it has a retarding ef- 
fect. Moreover, the hysteresis torque is 
independent of the speed; therefore, in 
passing through synchronism the power 
given to the stator changes instantly by 
an amount equal to twice the hysteresis 
torque multiplied by the synchronous 
speed. Thus, by taking a few readings 
above and below synchronism, and draw- 
ing a curve, a break is found at syn- 
chronous speed, and half the amount of 
this break is equal to the power due to 
the hysteresis torque at synchronous speed. 
This enables the hysteresis torque to be 
separated from the stator iron loss. The 
author then gives instructions for carry- 
ing out the test and for computing values 
from the readings thus obtained. He also 
gives a graphical construction for use in 
these tests.—Abstracted from the Elec- 
trician (London), June 21. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


SELLING POWER. 
BY E. A. CREED. 


When starting a campaign for power 
business, it is well to send out men who 
have had experience in meeting and doing 
business with business men. 

The power solicitor or motor salesman 
need not necessarily be a technical man, 
but if the services of a man who is strong 
technically and commercially can be se- 
cured, by all means get him, but such men 
are the exception rather than the rule. 

Your technical man is full of engineer- 
ing lore and would fain unload his tech- 
nicalities on the poor prospect, who is, 
maybe, in a receptive mood when ap- 
proached, but is so bewildered by the aw- 
ful array of watts, ohms, amperes, joules, 
power-factors—in short about every term 
connected with a motor or its driving 
force, excepting dollars and cents, that he 
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decides hell put in the gas or steam engine 
after all. 

In soliciting power business, a man 
should use great. tact in approaching his 
prospects, 

In canvassing for lighting or heating 
contracts, one finds that every house needs 
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the electric light, but only a selected few 
will be found of profit to the central sta- 
tion as power congumers, so let us work 
trade to trade, business to business. 

Small motors, less than a half horse- 
power, generally come under lighting 


pointers on the ice cream business. A 
quart of cream, two quarts of milk, and 
the necessary flavors, etc., will make five 
gallons of excellent ice cream. The elec- 
tric motor will give a constant, even mo- 
tion to the dasher, puffing the mass evenly 


Tue PHILADELPHIA ELECTRIC COMPANY CAN ALWAYS BE COUNTED UPON FOR STRIKING 
AND HANDSOMELY PRINTED LITERATURE. 


rates, so the lighting solicitor would han- 
dle small motors. 

We'll start on the bakers: Visit every 
baker in your territory. 

Tell him of the merits of the electric- 
ally operated dough mixer. 

Show him how he can save flour, labor, 
time and money with a dough machine. 

Explain how quickly eggs can be beaten 
with the electric egg beater. l 

By reading the literature published by 
the various bakers’ supply people, a so- 
licitor will become thoroughly versed on 
bakers’ machinery. 

If there are any points that the power 
solicitor can not explain, then get in touch 
with the manufacturer of the appliance. 

Nine times out of ten he will close the 
sale for you. 

The wood sawyers are profitable pros- 
pects. The average cost of sawing a load 
of wood is about one dollar when man 
power is used. The electric motor will do 
the same work for about five cents, de- 
pending of course on the rate. 

Tee cream manufacturers are profitable 
during the summer months. Go after 
them. It costs about two and one-half 
cents to freeze ten gallons of cream. Get 


and solidly. When done by hand the mass 
will fall flat. l 

Argue that if one can make five quarts 
of ice cream out of three quarts of mate- 
rial by using an electric dasher, the two 
extra quarts turned out will in a short 
time pay for the outfit. 

Since concrete has beceme so great a 
factor in the building business, apparatus 
for mixing the ingredients has been put 
on the market. The electric drive is ideal 
for these machines. They run intermit- 
tently and economically. Literature de- 
scribing the mixers may be secured from 
the manufacturers. 

Butchers, grocers, butter and egg deal- 
ers, and general market men may be inter- 
ested in refrigerating outfits. A power 
solicitor will find the companies manufac- 
turing the different machines only too 
willing to send a representative to explain 
the merits of their respective apparatus. 
In figuring the motor, take two horse- 
power for each ton of refrigeration. A 
small refrigerating plant will cost com- 
plete from $850 to $3,000. The little fel- 
low who will perhaps use a two-ton plant 
can be shown how he can quickly get his 
money back when he finds that he cal 
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make his ice for $1.50 per ton against the 
$4.00 to $6.00 he is or was paying the 


dealer. 
We have been considering the users of 


comparatively small motors, 

In large installations the manager of 
the station will usually make a low rate. 

The competing drives are the gas, gaso- 
lene and steam engines, 

In approaching the man who is using 
the gas or gasolene motor, it is well to 
find whether or not the machine is giving 
satisfaction. Seldom do gasolene engines 
give their rated horse-power. When the 
bad is heavy, as in freezing cream, the 
thicker the mass the greater the resistance, 
so the gas engine will have a tendency to 
sow down, the dasher run slowly, 
the mass of whipped cream sags, 
causing a monetary loss to the manu- 
facturer. 

The argument should be used that the 
two quarts lost at each freezing when 
using gas or gasoleng would be saved if 
an electric motor, with its steady drive, 
was employed, and would in a short time 
pay for the motor. 

If the gasolene engine user is a wood 
wyer, he will generally have the machine 
ina shed or outbuilding. In cold weather 
‘he engine will freeze. Point out to him 
that a motor can’t freeze. It will run 
luring all seasons—summer and winter. 

A motor solicitor should have a prac- 
tical knowledge of motors. He can gain 
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ter impression he will make upon the pros- 
pect. 
A power solicitor will go up against 
many hard walls of argument, but there 
isn’t a wall standing but a well-trained 
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gun can hammer it to pieces, so train your 
guns to hit the weak places in each re- 


spective wall. 
For instance, “Why, my gasolene en- 
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lene exploding, of the parts wearing away ; 
you can guarantee to stop the noise of the 
exhaust, the vibration of the building, the 
odor of the fluid, and the trouble of the 


spark-coil. 
You can put a hole through that wall 


that will never be filled up. 

There are 101 additional points that 

one may bring up in the line of the su- 
periority of the electric motor over any 
other known drive. Study every line on 
the subject of the electric and all other 
drives. Know your enemy as well ag your 
friend. 
On big jobs or on installations where 
steam is required for heating, or other 
purposes, that gag that they use the ex- 
haust for heat may be met with the argu- 
ment that a low-pressure boiler together 
with an electric motor will do the work 
more economically. 

To  recapitulate—have a thorough 
knowledge of your prospect’s needs in the 
power line, know to a certainty the size 
motor he can most economically use ; never 
sell too large or,too small motors. 

You are selling “juice” primarily, 

The best customer is the one whose busi- 
ness you retain indefinitely. 

If you put in too large a machine, his 
meter bills will frighten him ; if too small 
the fuses will blow, thereby causing on- 
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gine is costing me but $7.00 a month to 
operate. Can you beat that?” 

“No,” you tell him, you can’t, but you 
can reduce his insurance rates, you can 
minimize the danger he is in of the gaso- 


If the job is beyond you, then call the 
expert to figure the power necessary, 

It’s no reflection on you that you don’t 
know it all. This is a period of speciali- 


zation. 


— 
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A Review of Some New Cen- 

tral Station Literature. | 

Cuicaco Epison STILL KEEPING UP 
THE Pace.—“Electric City,” the Chicago 
Edison Company’s excellent monthly, con- 
tinues to maintain its high standard as 
a publication devoted to the education of 
the public on matters electrical. 


“Tracine REsutts.”—This is a folder 
put out by the Philadelphia Ejectric Com- 
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ington Light and Fuel Company, of 
Huntington, Ind., is showing a truly 
modern spirit of commercialism and push 
in the way it is aggressively circularizing 
its customers and prospects in the in- 
terests of electricity. Its beautiful bulle- 
tin, of which several pages are reproduced 
in this department, is one of the most 


elaborate and interesting examples of cen- 
tral station advertising which has come 
to our notice, and can not fail to have a 
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A FEATURE OF THIS GERMAN BULLETIN I8 THE EXCELLENCE OF THE HALF-TONE 
ILLUSTRATIONS. 


pany in the interests of its power depart- 
ment, which is at once attention-com- 
pelling and argumentatively worthy. It 
presents the case for electricity concisely 
and convincingly. 


HUNTINGTON, INDIANA, GETS OUT A 
Fine MontuHuy BuLuLeTiIn.—The Hunt- 


stimulating effect on the Huntingtonians 
in making them desirous of securing elec- 
trical comfort in their homes, electrical 
advertising for their stores and electrical 
power to turn their wheels and do their 
work. 

Huntington is one of the best little 
towns in Indiana, and should be an ex- 
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cellent field for the sale of “juice,” ‘once 
the people become educated to the great 
superiority of electricity. And this is just 
what this clever bulletin accomplishes; it 
educates the people and creates the de- 
sire for electricity in their minds. It is 
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Turis BULLETIN MEETS WITH APPROVAL FROM 


THE PEOPLE FROM MISSOURI. 


remarkable in looking over its pages how 
capitally the whole field of electricity is 
covered both in the reading matter and 
illustrations. It is nicely printed in two 
colors—black and terra-cotta—and_ the 
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The bady of the Lamp. 


A HustiinGc BULLETIN FROM GREAT BRITAIN. 


half-tone illustrations are excellent ex- 
amples of the engraver’s art. _ 
The last page is utilized in presenting 
an attractive special proposition offering 
electric flat-irons on free trial for thirty 
days, and asking the :public to ‘inquire 
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about the special proposition on electric 
fans. About eight hundred copies of this 
bulletin are issued each month. 


PORTLAND, ORE.—“Public Service,” the 
handsome monthly bulletin put out by the 
Portland Railway, Light and Power Com- 
‘pany, is exceptionally attractive in its 
handsome June dress of black and sky 
blue and contains some very readable elec- 
trical articles dealing with a variety of 
subjects. A very interesting illustration 
is that of the Chinese war junk—the 
Wang Ho—now on exhibition there. 


“ AUSGEZEICHNET.” — “Ausgezeichnet” ; 
that’s Dutch for “out of sight,’ and con- 
veys an opinion of the handsome and 
clever little monthly bulletin issued by the 
Berlin Central Station, of Berlin, Ger- 
many. Here is a publication which typo- 
graphically a great many of the bulletins 
published in this country can take off 
their hats to. The illustrations are very 
good. © 3 


WHERE THEY Have ro Be SHowN.— 
The Union Electric Company, of St. 
Louis, Mo., gets out as often as needed 
an interesting monthly bulletin. Mr. Wis- 


ATCHISON RAILWAY 
LIGHT & POWER 
COMPANY, ~ 
Atchison, Kans. 


ATCHISON, Kansas, Keeps up a LīrvELY IN- 
TEREST WITH Its WELL-PRINTED AND ILLUB- 
TRATED BULLETINS. 


sing, who is the advertising manager for 
this company, is a man who understands 
how to attractively present the merits of 
electricity to a public such as is found 
largely predominating in a city like St. 
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Louis; that is—a conservative public, a 
public a little bit inclined to look upon 
electricity with suspicion and to think 
that what was good enough for their 
fathers is good enough for them. 

Mr. Wissing has succeeded in removing 
a goodly proportion of this adverse senti- 
ment and the results of good advertising, 
combined with solicitation, are being 
reaped more and more as time goes on. 
He is an able exponent of the art of get- 
ting homes wired ‘on the instalment plan 
and otherwise, and it will pay any central 
station manager to get into touch with 
some of the clever and profitable schemes 
that are being worked along this line by 
this aggressive company. 


Across THE Ponp.—Yes—over there— 
they are getting into line too. The “Tyne- 


THe UNITED ELECTRIC LIGHT AND POWER 
COMPANY OF New York City STILL PUB- 
LISHES THIS ATTRACTIVE BULLETIN. 


side Pioneer,” while not exactly a central 


station publication, is very much of an 
active booster for electricity and is doing 
its full share in ‘stirring the somewhat 
sluggish and conservative Briton to a 
sense of his out-of-dateness and behind- 
the-timeness in worrying along with gas 
and the other inadequate artificial illu- 
minants when they should be burning up 
electricity as their American brethren 
do. 

The publication—while it does not 
come up to the American standard typo- 
graphically—is very strongly, brightly 
and interestingly written. It is published 
at Newcastle-upon-Tyne, one of the most 
hustling cities of the United Kingdom— 
“one of the most American cities,” as 
someone has put it. 


A FLIER FROM ATCHISON.—“Cooking 
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by Electricity” is the title of a neat and 
tasteful little four-leaf folder used by this 
company, to represent. to the people of 
Atchison the merits of electricity for cook- 
ing purposes. It is gratifying to note 
that the standard of typographical ex- 


A NEAT CONCEIT FOR A TITLE, AND APPRE- 
CIATED BY WASHINGTONIANS AS AN EDUCA- 
TIONAL MEANS OF NO MEAN ORDER. 


cellence is on the rise in central station 
advertising. A few years ago what little 
printed matter was sent out was of the 
most tawdry description, but to-day it is 
safe to say that in no field of endeavor 
is there such excellent advertising to be 
found, as in the electrical field. And this 
is as it should be, for what is more worthy 
of the very highest class of advertising 
than electricity ? 
Echo answers, “What?” 


“Perco News.”—“Pepco News” is 
the title of the bulletin published 
monthly by the Potomuc Electric 
Power Company and is full of in- 
teresting electrical illustrations and 
reading matter. The handsome cover de- 
sign which we reproduce represents the 
standard of excellence in this regard, 
which is maintained from month to 
month. 


“LIGHTS AND SHaDows.”—“Lights and 
Shadows” is the fanciful name for the 
dainty little publication gotten out by the 
United Electric Light and Power Com- 
pany of New York. It is a very small 
booklet, and, perhaps, not quite virile 
enough to make itself heard in these days 
of strenuosity, but undoubtedly will make 
many friends among the ladies by reason 
of its elegance and daintiness. 
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SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW. AND STANDARD ELECTRICAL AND 


A New Line of Panel Circuits 
and Switch Parts. 

The Trumbull Electric Manufacturing 
Company, of Plainville, Ct., has recently 
put out a complete new line of panel cir- 
cuits and switch parts. This is a line 
unique in the market and is designed to 
meet the increasing demand of those who 
wish to get their own slate or marble and 
arrange the circuits as they desire. 

With these parts a man does not have 
to depend on the factory for an additional 
circuit or some slight change. 


MECHANICAL APPARATUS 


Interesting and Useful Bul- 
letins Devoted to Electric 
Lamps and Illumination. 
Any one who is brought into contact 

with problems in illumination will greatly 

appreciate the data and tables compiled 
for the latest bulletin of the National 

Electric Lamp Association by its en- 

gineering department. 

This bulletin, “Data on Illumination,” 
gives a clear explanation of the best 
methods for calculating illumination and 
several problems dre fully worked out 


Bulletin No. 1, “The National Elec- 
tric Lamp Association,” gives a brief ac- 
count of the general purpose and aim of 
the association in its efforts to increase 
the standard of its product. 

Bulletin No. 2, “The Engineering De- 
partment,’ shows how important a part 
the engineering department takes in this 
work: first, by testing selections from the 
monthly output of each factory in the 
association, as well as lamps bought in 
the open market from factories not in the 
association. Second, by research and de- 
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A New Line or PANEL CIRCUITS AND SwitcH PARTS. 


The freight rates are so much lower on 
alate than on completed panels that the 
saving in transportation charges will be 
influential in increasing the demand for 
these panel parts. 

They are constructed for National Elec- 
tric Code or plug fuses. 

Bus-bars can also be furnished as well 
as the necessary lugs, so that complete un- 
mounted panels can be obtained. 

[aa See 


The Merchants’ Association of New 
York, 66-72 Lafavette street, New York 
city, is announcing reduced fares for the 
summer meetings of 1907. 


showing the exact procedure. In con- 
nection with this, the tables, which not 
only give such general information as 
“Required Illumination for Various 
Classes of Service,’ “Effect of Absorp- 
tion,” etc., but also materially lessen the 
actual calculation in figuring both illumi- 
nation and wiring, make the bulletin of 
practical value to both the illuminating 
engineer and those who only occasionally 
wish to work out problems in illumination. 
This bulletin is the first one that has 
heen published on the general subject of 
illumination, the previous issues take up 
the following subjects in the order named: 


velopment work, which is constantly be- 
ing done by experienced chemists, who not 
only investigate new metallic filaments, 
but who also perfect the present filaments 
in actual use to the highest possible de- 
gree. Technical data, which is acquired 
through the tests conducted in the en- 
gineering department, is embodied in the 
data book furnished by the engineering 
department to companies in the associa- 
tion. Much of the data of general inter- 
est is found in the bulletins which are 
distributed to those interested in illumina- 
tion. 


Bulletin No. 3 deals with the Gem 
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metallized fifty-watt lamp and gives a 
general description and cost analysis. A 
table showing the cost of power and re- 
newals for 1,000 hours is given for the 
Gem fifty-watt and the ordinary carbon 
filament lamp. Figures are given for 
values of power from 0.6 to 12 cents per 
kilowatt-hour. 

Bulletin No. 4 continues the subject of 
Gem metallized filament lamps, consider- 
ing the high candle-power and Prismo 
types in connection with different re- 
flectors. 
tion are given for various units. ‘Tables 
showing dimensions of the bulbs and 


shades and the cost of opérating the Gem — 


lamps are presented.. 

Bulletin No. 5 is devoted to the Tanta- 
lum lamp. A brief history and general 
consideration of the characteristics of the 
metal tantalum ig given. This bulletin, 
like those on the Gem lamp, gives dis- 
tribution curves with various types of re- 
flectors and a cost analysis, comparing 
the Tantalum, Gem and ordinary carbon 
lamp. The subject of high efficiency 
lamps and peak loads is carefully con- 
sidered and will be found of interest to 
central station men and those connected 
with isolated plants. 

Bulletins No. 6 and No. 6A give data 
and tables concerning the new Tungsten 
lamp. The first is purely descriptive and 
considers the charactertistics of the metal 
tungsten, the operation of the lamp, the 
light quality, ete. Bulletin No. 6-A gives 
detailed information in regard to the 
Tungsten street series lamps, with a cost 
analysis showing the remarkable saving in 
cost of power and lamp renewals per 1,000 
hours over an ordinary carbon street series 
lamp. 

Bulletin No. 7 is the one previously 
mentioned, namely, the one dealing with 
data on illumination. An outline of the 
matter contained is as follows: ‘General 
Considerations,” “Methods of Illumina- 
lion,” “Measurement of Light,” “Ilu- 
mination,” “Wiring” and “Cost Analysis.” 
The clear and concise maner in which the 
subjects are presented, together with the 
special tables carefully designed to mini- 
mize the labor of figuring illumination, 
make the bulletin useful to the novice, 
Who can follow the calculation step by 
“tep, and also to the illumination engineer, 
who will find in the tables a means of 
rapidly solving any problem in illumina- 
lion or wiring. hese tables are especially 
Valuable to architects, building contract- 
OTS, illuminating engincers, electrical en- 

gineers and any person interested in the 
use of electric incandescent lamps. 


Curves of candle-power distribu- 


great 


ELECTRICAL REVIEW 


The efforts of the association to dis- 
seminate information in regard to electric 
lamps and illumination has been fully ap- 
preciated by those who have seen its bul- 
letins, because of the great interest shown 
in regard to those already published. 
They are entirely free and are mailed, as 
published, to those who desire to receive 
them. All that is necessary in order to be 
put on the permanent mailing list is to 
drop a postal to the engineering depart- 
ment of the National Electric Lamp As- 
sociation, 4,411 Hough avenue, Cleveland, 
Ohio, giving name, address and occupa- 
tion. 

e—a a aaa 
Marshall Field & Company 
Adopts Nernst Lamps. 

One of the largest contracts ever placed 
for lamps for store lighting has just been 
awarded by Messrs. Marshall Field & 
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ciate its magnitude. The store has a 
frontage on State street of 385 feet and 
covers almost the entire block bounded by 
State, Washington and Randolph streets 
and Wabash avenue. The average num- 
ber of employés is 9,000. 

While it does not rank as a regular de- 
partment store, it handles a great variety 
of the better classes of goods, such as dry 
goods, millinery, men’s and women’s 
clothing and furnishings goods, carpets, 
furniture, wall hangings, leather goods, 
pottery, glassware, jewelry, bric-a-brac, 
books, shoes, toys, sporting goods, etc. In 
fine, there is scarcely a problem in store 
illumination that this vast establishment 
does not exemplify. 

For some time the rebuilding of a large 
portion of the store has been in progress, 
and in order to have the entire property 
in keeping with these improvements, it 
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MARSHALL FIELD & COMPANY STORE, CuHicaGo, ILL. 


Company, of Chicago, to the Nernst Lamp 
Company, of Pittsburg. It calls for 
12,000 glower units for immediate de- 
livery. The store will be equipped a sec- 
tion at a time, and on account of the vast- 
ness of the undertaking the complete in- 
stallation will perhaps not be in operation 
until well along into the fall. 

Perhaps no store in the whole world is 
better or more favorably known than the 
. merchandising establishment of 
Marshall Field & Company, but only those 
who have had the opportunity and time 
to walk leisurely over its thirty-eight acres 
of floor-space and view its wonderful dis- 
plays of merchandise collected from all 
sections of the world are able to appre- 


was determined to install a new lighting 
system throughout. 

Any change in the equipment of such 
a vast store necessarily involves too great 
an expenditure to warrant the adoption 
of any system until thoroughly tried out, 
and so, at great expense, various modern 
systems of store illumination were in- 
stalled in different sections of the store 
and put to an exhaustive test before a de- 
cision was reached. In having been 
chosen as best suited to the various re- 
quirements of this great store, the Nernst 
system has received as high a mark of 
commendation as it would be possible to 
bestow. 

Recognizing the importance of having 
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a crooked thread, and also regulates the 
length of the thread cut. The type “A” 
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a lighting system that would be in keep- 
ing with the architectural features and the 
general tone of the store, that would be 
agreeable and pleasing to the eyes of the 
customers and show up fine textures and 
delicate tints in their true values and at 
the same time be flexible enough to admit 
of a uniform value throughout, Marshall 
Field & Company in trying out the vari- 
ous systems subjected them to perhaps the 
longest and most exhaustive test ever 
made. 

The thirteen floors to be lighted vary 
in ceiling height from fourteen to nine- 
teen and one-half feet. Two and three- 
glower lamps suspended on specially de- 
signed chain pendants hanging from three 
to five feet from the ceiling—according to 
height—will be used. The fixtures are 
particularly appropriate in design and the 
lighting units will add materially to the 
appearance of the store. 

Incandescent lamps to the number of 
more than 40,000, in low hanging fixtures, 
were formerly used. The current is sup- 
plied by the Chicago Edison Company. 
D. H. Burnam & Company are the archi- 
tects in charge of the new building con- 
struction, now practically completed. The 
new lighting system will be installed un- 
der the direction of F. J. Pearson, elec- 
trical engineer for Marshall Field & Com- 

pany. 


under which is a lateral slot to receive the 
main-line wire. A slidable sleeve is 
brought into engagement by a nut below, 
the sleever being grooved to fit the wire. 
Kach size of connector will fit several sizes 
of main-line wire with sufficient accuracy. 
The branch wire is connected by a coup- 
ling nut and sleeve, or may be screwed 
directly into the shank if desired. For 
stranded branch wires a special connec- 
tion not shown in the illustration is fur- 
nished. 

Fig. 4 shows the type “C” flat two-way 
connector. This is used for connecting 


Fie. 2.—Tureav-Cuttine Toon. 


connector has practically 100 per cent Fig. 4.—F.Lat Two-Way CONNECTOR. 
conductivity. | 

No. 8 and smaller wires. A flat brass 
plate is attached to an upper plate of 
spring brass. The énd screws hold the 
wires and are tapped into the base plate. 
The spring brass serves as a washer plate, 


and also serves to keep the screws per- 
manently locked. 
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Metropolitan Electric Light 
Wire Connectors. 


The accompanying illustrations show a 
line of wire connectors placed on the mar- 
ket by the Yonkers Specialty Company, 
Yonkers, N. Y. These connectors are for 
making connections and taps on electric 
light wires without the use of solder. Fig. 
1 shows the type “A” tubular two-way 
connector. This consists of two sleeves 
internally threaded to receive the wires, 
with an external coupling nut which holds 
them securely together. The holes for 
the wires are tapered at the outer ends 
to protect the wires from a sharp bend at 


Fie. 3.—TYPE “B” TUBULAR TAP 
CONNECTOR. 


Fig. 3 shows the tvpe “B” tubular tap 
connector. This is used for connecting 


Fia. 5.—Tyre “ D” FLar TAP CONNECTOR. 


. Fig. 5 shows the type “D” flat tap con- 
nector. This is used for connecting small 
branch wires to main-line wires, either 
solid or stranded. The jaws are adapted 
to a variety of sizes of main-line wires, 
and are tightened securely by a large 
screw and nut. The spring of the jaw 


Fic. 1.—Typr “ A” TuBuLaR Two-Way CONNECTOR. 


the point where the thread begins. Fig. 


9 shows the thread tool which is used to 
cut the threads on the wire. This holds 
the wire in alignment, thus preventing 


wires of No. 6 B. & S. gauge and larger 
to either solid or threaded main-line wires 
of any gauge. The connector consists of 
a main shank with a hexagonal head, 


plate insures a permanently tight connec- 
tion. This connector has ample current- 
carrving capacity, and can be readily 
taped. 
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Commutating-Pole Railway 
Motors. 

The commutating-pole type of railway 
motor is specially well adapted to fulfil 
the requirements in railway motor design 
necessitated by the gradual increase of 
operating voltages on direct-current elec- 
tic railways. The General Electric Com- 
pany has, therefore, designed a railway mo- 
tor of this type and is now manufacturing 
it in six different sizes, ranging from 
fifty horse-power to 200 horse-power. In 
Bulletin No. 4,508 these motors are de- 
scribed and illustrated, and the following 
advantages are enumerated: (1) very sub- 


Fig. 1.—FLusn ALL-METAL 
TELEPHONE. 


stanti : 

antial mechanical construction 2 (2) 
rae , 

practically sparkless commutation even on 
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marked reduction in heating of commu- 
tator; (7) increased life of brushes; (8) 
lower magnetic densities and smaller core 
loss; (9) increased efficiency and free run- 
ning capacity, because of lower core and 
commutator losses; (10) improved shape 
of speed curve giving greater economy 
during acceleration; (11) lighter field- 
coils to handle; (12) greater service ca- 
pacity of motors possible by forced venti- 
lation. 

The theory and function of commutat- 
ing poles have long been understood. In 
the General Electric motors these poles 
are located between the main exciting 


29 --OuTLEr Box FOR FLUSH 
TELEPHONE. 


pole-pieces with their windings in series 
with one another and with the armature. 
The magnetic strength of the commutat- 
ing poles varies, therefore, with the arma- 


GE-205 Ramway Moror—Back VIEW., 
ture current, and the proper field in- 
tensity for perfect commutation is there- 


ced carbon and copper dust by secured. As the magnetizing current 
is reversed when the armature current 
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reverses, the poles perform their functions 
equally well in whichever direction the 
motors are running. The commutating- 
pole motors contain the same general 
mechanical features found in the stand- 

ard General Electric railway motor. | 
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De Veau Telephone Appa- 

ratus. 

In the evolution of telephone apparatus, 
the De Veau Telephone Manufacturing 
Company, 27 Rose street, New York, has 
recently perfected a number of new forms 
of apparatus. Especially worthy of notice 


Fria, 3.—COVER AND MECHANISM FOR FLusa 


TELEPHONE. 


are the types of flush, all-metal telephones 
for interior intercommunicating service. 
These are automatic switchless instru. 
ments, shown in Figs. 1, 2 and 3, and are 
made with ball-bearing mechanism, which 
contributes greatly to their ease and regu- 
larity of perfect operation. A feature also 
of this type of instrument is that it is now 
made for full metallic circuits, the result 
of which, non-interference, is f ully accom- 
plished. 

A stenographers’ telephone, arranged 
with a light, neat neck holster, horn 
mouth-piece transmitter, and watch-case 


receiver, 18 a recent addition to the De 


Veau line of apparatus. 
Another instrument, designed for apart- 


ment service, which sets flush on the wall 
in connection with vestibule letter-boxes, 
is an. attractive departure in telephone 
apparatus. This form of instrument cuts 
in the battery by lifting the receiver, and 
cuts out the bell with the same operation. 
The receiver is of the cordless adjustable 
type, and ig _ non-destructible. These 
equipments are furnished in any hardware 


finish, 
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Current Electrical News 


DOMESTIC AND EXPORT. 

BIG EDISON ENTERPRISE IN ITALY—European advices state 
that the Edison Company, of Milan, is the head of the largest syn- 
dicate ever formed-in Italy for the development of electrical power. 
The new concern, which is capitalized at $5,000,000, plans the con- 
struction of hydroelectric plants having an aggregate capacity of 
about 100,000 horse-power. The power plants are to be located in 
the Camonica Valley, in the Brescia district of northern Italy. The 
syndicate will furnish electrical energy to operate various traction 
lines in and around Milan and Como. 


NEW WESTERN RAILWAY AND LIGHT COMPANY—Articles 
of incorporation have been filed for the Puget Sound International 
Railway and Power Company, of Portland, Me., with a capital of 
$2,250,000, by J. H. Drummond, G. M. Drummond, W. G. Chapman, 
Gertrude M. Horne, all of Portland, Me.; Benjamin Joy, J. S. Lover- 


ing, P. L. Warren, A. K. Todd and J. E. Rousmaniere, all of Boston, ` 


Mass. The object of the corporation is stated to be to build and 
operate a line of railway between Seattle, Everett and Bellingham, 
Wash., and British Columbia. This is the Stone & Webster cor- 
poration that will construct the interurban announced some time 
ago to be built between Seattle and Vancouver, British Columbia. 


PROPOSED CHICAGO SUBWAY—Franchise rights for a new 
Chicago subway, to cost between $100,000,000 and $200,000,000, have 
been asked of the-Chicago city council in an ordinance introduced 
by Alderman Winfield P. Dunn. It develops that the plans on which 
engineers have been secretly at work for a year or more were left 
as a legacy, descending from father to son. Shirlan D. Gookins, 
the son, it is asserted, has persuaded others to put the transporta- 
tion planned-by his father into actual practice. J. Ogden Armour, 
Thomas F. Ryan and other Wall street men are backing the 
enterprise. Eighty thousand dollars has been spent on plans 
already. William Penn Nixon is president of the Chicago Subway 
and Arcade and Traction Company, the concern which is asking for 
the franchise. 


UNITED STATES GOVERNMENT ARRANGES FOR ELEC- 
TRIC POWER IN NEVADA—It is announced that the Federal 
Government has entered into a contract with J. B. Daniels, super- 
intendent of the Nevada Wonder mine, under the terms of which 
the Government will erect a 5,000-horse-power electricity generating 
plant at a point.on the Carson river where the waters of the 
Truckee enter that stream after being diverted through the great 
canal. There is a fall at this point of nearly sixty feet and the 
volume of water is about 1,200 second-feet. A portion of the power 
to be generated will be used for Government purposes and the 
balance will be purchased by Mr. Daniels for use in Wonder and 
other mining camps of Churchill. Some of the power will be 
utilized in operating a railway between Wonder and Fallon. 


BALTIMORE ELECTRIC COMPANY INCREASES CAPITAL— 
A meeting of the stockholders of the Baltimore Electric Company 
was held at Baltimore, Md., June 28, at which the directors of the 
company were authorized to increase the capital stock by the issue 
of $1,000,000 preferred stock. The present capitalization is $2,500,- 
000 common stock, and there is also a bond issue of $3,094,000. 
The proceeds of the sale of the new stock are to be used in wiping 
out the indebtedness on additional appliances recently installed by 
the company, which have increased the capacity of the plant 100 
per cent. The remainder will be used for future extensions. The 
new stock is to be first offered to the present stockholders, who 
will be allowed until July 15 to subscribe, the remainder to be dis- 
posed of to a syndicate in which the firm of H. C. Brown & Com- 
pany is interested. 


NEW YORK, WESTCHESTER & BOSTON—R. E. Robinson, of 
No. 30 Broad street, New York city, has applied to Judge Dayton 
in the Supreme Court for an injunction restraining the New York, 


Westchester & Boston Railway and the Portchester Railroad Com- 
pany from entering into an agreement to consolidate their interests 
so as to run trains of both companies over the tracks of the New 
York, Westchester & Boston company in the borough of The Bronx. 
The tracks of the two companies, as provided under the plan 
adopted when the franchises were granted, are to run parallel to 
each other in The Bronx. For the purpose of saving the cost of 
construction of the Portchester in The Bronx, it was practically 
agreed to have only one line of tracks in The Bronx and let both 
companies use them. George R. Graham, counsel for the railroad 
company, opposed the application. 


MERGER OF LIGHT COMPANIES—There has been filed in the 
Oneida county clerk’s office in Utica, N. Y., a certificate of merger 
by which the Utica Gas and Electric Company acquires control 
of the Herkimer County Light, Heat and Power Company, the Glens 
Falls Gas and Electric Company and the Consolidated Gas and 
Electric Company, of Whitehall. It also authorizes the Utica 
company to acquire fifty-one per cent of the stock of the gas and 
electric companies of Sandy Hill, Fort Edward and South Glens 
Falls. By this transaction the Utica Gas and Electric Company 
extends into territory with a population of 60,000. It takes in all 
the river towns in Herkimer county and extends as far north as 
Dolgeville. Work on a gas pipe line to Little Falls, twenty-two 
miles east, will be started at once to supply that city and inter- 


mediate towns with gas. There will also be an increase in the gas- 


and electric service of Glens Falls, Sandy Hill, Fort Edward and 
Whitehall. 


NEW POWER PLANT FOR KALAMAZOO, MICH.—A concern 
backed by Chicago and eastern capital is seeking admission to 
Kalamazoo, Mich., and through its representative, Frank W. Arm- 
strong, will ask the city for a thirty-year franchise to do business. 
The object of this concern is to furnish power and heat to the large 
manufacturing institutions of the city, also to heat business blocks 
and residences by steam from a central station. Mr. Armstrong is 
authority for the statement that if granted the franchise desired 
the company will immediately begin operations and will erect a 
large power plant in Kalamazoo and extend its mains to all points 
needed, the initial outlay being about $1,500,000. A canvass of the 
local manufacturing institutions has been made during the past 
three months and the proposal has met with almost universal favor. 
It is planned to erect a plant with an initial capacity of 10,000 horse- 
power, with provisions for increasing this to 20,000. The plant 
will be gas-driven. A steam-heating system will* be operated in 
connection with the enterprise. 


MEXICAN LIGHT COMPANY’S PLANT CHANGES HANDS— 
The Mexican Light and Power Company has disposed of the equip- 
ment of the old Mexican Gas and Electric Light Company to the 


well-known banking house of L. B. Speyer & Company, for use in. 


the lighting of the city of Campeche, for which Mr. Speyer has a 
concession under the name of the Campeche Light and Power 
Company. The price paid was $150,000. The Campeche Light and 
Power Company has obtained from the government of the state of 
Campeche a valuable franchise for the operation of this electric 
light and power plant. It has under this concession exclusive 
right to furnish the city of Campeche with electric light and 
power for twenty years. The amount to be paid for lighting the 
streets iS guaranteed by the revenue of the state of Campeche as 
well as by the revenues of the city. The use of oil or petroleum for 
light in the streets of the city is prohibited from the time the com- 
pany’s plant begins to operate. The city agrees to pay $18,500 
annually for sixty arc lights of 1,200 cand'e-power each and 200 
lights of fifty candle-power each for lighting the streets. 


PRELIMINARY WORK BEGUN ON LARGE POWER PLANT— 
Preliminary work has been begun on a great power dam on the 
Sacandaga river in the northern part of New York state. When it 
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is completed a lake will have been formed that will exceed Lake 
George in size, and electric energy to’ the extent of about 200,000 
horse-power will be available. Attention has been called to the 
proposed plant on the Sacandaga by an application to the state 
authorities for permission to issue bonds for $3,232,000 to finance 
the project. The Hudson River Power Company, which controls 
the Spier Falls and Mechanicsville plants, is also behind the present 
project. It is planned to build the new dam near Conklingville, 
which is on the Sacandaga river near its mouth. The Sacandaga 
empties into the Hudson near Hadley, Saratoga county, several 
miles above Spier Falls. The dam, it is calculated, will be about 
a mile long and 100 feet high at its highest point. The lake it will 
create will flood a vast area, wiping out several towns and much 
valuable farming land. The lake, it is estimated, will be forty miles 
long and from two to three miles wide. The value of the farm lands 
and other property which will be wiped out makes a $2,000,000-bond 
issue necessary. The material from which the dam will be built 
will be mainly granite from the Saratoga hills, from the same 
quarry that furnished much of the granite for the exterior of the 


Capitol at Albany. 

POWER COMPANY FILES LARGE MORTGAGE—The Harwood 
Electric Power Company has filed a copy of a first mortgage for the 
sum of $3,000,000 to the Girard Trust Company, of Philadelphia, 
as trustee, the document being dated June 1, 1907. The power 
company is one in which the Pardees, of Hazleton, are interested. 
Electric power will be supplied to extensive mining plants in that 
locality and electric light for towns and cities. The board of 
directors of the new company recently decided to increase the in- 
debtedness of the concern from nothing to $3,000,000 and for that 
purpose caused a bond issue to be floated by the Girard Trust Com- 
pany for that amount. The bonds are valued at $1,000 each and 
are classed as first mortgage. thirty-year, five per cent gold bearing 
bonds, the interest being payable every June 1 and December 1 in 
gold. Of the bond issue, $850,000 worth is to be issued at once 
and the balance from time to time in amounts of not less than 
$100,000 on any interest day, as directed by resolution of the 
board of directors, providing the power company shal] have .earned 
during the preceding fiscal year an amount over and above all 
existing fixed charges, including the payments to the sinking fund, 
equal to the interest charges on the bonds be paid to the said sink- 
ing fund. All bonds are to be dated June 1, 1907, and payable on 
June 1, 1937, with five per cent semi-annual interest in gold, clear 
of all taxes. A second mortgage is to be a first lien upon all of the 
property, franchises and privileges of the power company that it 
now has or is liable to secure in the future. 

ELECTRIC ROAD TO YOSEMITE—It is learned that H. E. 
Huntington is to spend $3,000,000 on a modern electric railroad be- 
tween Fresno, Cal., and the Yosemite. Surveys by way of Crane 
Valley, a distance of ninety-six miles, are complete. His project, 
combined with the new electric extension of the Central California 
Traction Company, between Stockton and Sacramento, via Lodi, 
is attracting considerable attention in railroad circles. He intends 
having a big system with Fresno as the centre. His San Joaquin 
Power Company will furnish the necessary motive power. The 
completion of the survey to Yosemite Park marks the close of the 
Preliminary stage of the mountain electric line. The financing of 
the project is to be done by Huntington’s Los Angeles office. From 
the survey, which follows the line of least resistance, it has been 
possible to form a close estimate of the minimum cost of con- 
struction. It was commenced last September and has been carried 
On under the personal direction of Emil Newman. The first and 
most difficult part was from Wawona to the Crane Valley. By 
the completion of the new road W. J. Barnett, J. Dalzel Brown, the 
Fleishackers and their associates in the Central California Traction 
Company will have ultimately 250 miles of electric road in and 
around Stockton. The line now building to Lodi will finally reach 
Sacramento. There it will connect with the Henry A. Butters 
electric system, running down from Oroville, Marysville, Chico and 
Red Bluff. In view of this, traffic by electric road from the head of 
the San Joaquin valley at Stockton up the great Sacramento Valley 
at far as Red Bluff will shortly be possible. Samuel M. McLenegan, 
formerly of the Huntington system in Los Angeles, has been ap- 
pointed general manager of the new traction company. 


NEW PHILADELPHIA TRACTION DEAL—Mayor Reyburn has 
Signed an ordinance passed by the Philadelphia councils which 
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virtually makes the city of Philadelphia a partner in the Philadel- 
phia Rapid Transit Company, which controls all the street-car 
lines in the city. The ordinance was suggested by the Retail Mer- 
chants’ Association with the object of increasing the efficiency of 
the general street-car service. The corporation is given limited 
franchises for al] the lines in the city for fifty years, during which 
it is to share equally with the city all profits in excess of six per 
cent on the actual paid-in capital. At the end of fifty years thé 
city reserves the right to purchase the property. The city will 
be represented on the board of directors by the mayor and two other 
persons selected by councils. The law also provides for the repeal 
of an ordinance passed in 1857 under which the city had the right 
to take over street railways at any time, and an ordinance com- 
pelling the removal of overhead wires. The company can not make 
new routes, increase its capital stock, assume leases or part with 
its stock without the consent of the city. A set sum is to be paid 
to the city every year to cover licenses, street paving, removal of 
snow and other items. A special meeting of the stockholders of the 
Philadelphia Rapid Transit Company has been called for July 18 
for the purpose of the ratification of the contract. The by-laws are 
to be amended so that the board of directors shall be increased from 
eight to eleven members. William H. Carpenter, president of the 
Union National Bank, and Clarence N. Wolff have been elected by 
councils to represent the city on the directorate of the Philadelphia 
Rapid Transit, in addition to the mayor. It is also stated that a 
call of $5 will be made on the stock. 


UNITED ELECTRIC COMPANY LEASED TO PUBLIC SERV- 
ICE CORPORATION OF NEW JERSEY—President Thomas N. Mc- 
Carter, of the Public Service Corporation of New Jersey, has issued 
the following announcement of a 999-year lease of the United 
Electric Company of New Jersey to the Public Service Corporation: 
“The board of directors of the United Electric Company have 
authorized the execution of a lease of all the property and franchises 
of said company to the Public Service Corporation for 999 years, 
subject to ratification by the stockholders. The provisions of the 
lease call for the division, upon the consummation of the lease, 
of $400,000, estimated to be the surplus cash assets of the United 
Electric Company of New Jersey, and then a rental of three per 
cent for two years, four per cent for the next two years and five 
per cent thereafter. The board of directors of the Public Service 
Corporation has authorized the acceptance of said lease, if ratified 
by the United Electric stockholders. As the Public Service Cor- 
poration is the owner of approximately ninety-eight per cent of 
the capital stock of the United Electric Company of New Jersey, 
the rentals prescribed were agreed upon with special regard for the 
rights of the two per cent of stock of the United Electric Company 
not owned by the Public Service. Every precaution was taken to 
see that all stockholders should share equitably in the present 
surplus and anticipated earnings for years to come. The leasing 
of the United Electric Company to the Public Service Corporation 
will result in great advantage to both companies from operating. 
accounting and practical standpoints. As a result of the lease, the 
future financing of United Electric Company will be transferred 
to the Public Service Corporation.” The $20,000,000 of stock of the 
United Electric is held largely by the Public Service Corporation 
as collateral for its issue of Public Service, certificates, $19,516,000 
having been deposited with the Fidelity Trust Company, the fiduci- 
ary agent of the Public Service Corporation, four years ago. 


NEW INCORPORATIONS. 
ALBANY, N. Y.—Earlville Electric Light Company, Earlville, 
Madison county. $10,000. Directors: G. H. Clark, B. S. Kittridge, 
J. R. Parsons, Earlville. 


CHICAGO, ILL.—Wisconsin Traction Company. To construct an 
electric line from Chicago in a northwesterly direction to the Wis- 
consin line. $10,000. Incorporators: H. R. Yaryan, Lewis E. Starr, 
Walter F. Wandtke, Phillips P. Lynch, George W. Miller, all of 
Chicago. 

BEVERLY, MASS.—North Shore Electrical Company, of Beverly. 
$25,000. President, Nicholas I. Allen, Jr.; treasurer, Alfred J. 


Paine, of Malden, Mass.; secretary, Maynard E. S. Clemons. It is 
reported that the company will buy up several electrical companies 


in the vicinity. 
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ELECTRIC LIGHTING. 


INDIANAPOLIS, IND.—The Goshen Electric Company is pre- 
paring to erect a $50,000 plant. 


ORANGE CITY, IOWA—Fire destroyed the Orange City electric 


light plant on June 25, entailing a loss of $10,000. The plant was 
not insured. 


NASHVILLE, TENN.—The Merchants’ Power Company, incor- 


porated under the laws of the state of Delaware, has been admitted 
to do business in Tennessee. 


MILWAUKEE, WIS.—Comptroller Paul Bechtner has signed a 
resolution instructing the board of public works to begin the con- 
struction of a municipal lighting plant. 


JAMESTOWN, N. Y.—The lighting department has placed an 
order with the Western Electric Company for 200 arc lamps and the 
necessary equipment at a cost of $7,288.90. 


GREENFIELD, MASS.—The Greenfield Electric Light and Power 
Company has asked for permission to erect poles for a high-tension 


power line across Rocky Mountain and the town from the river 
plant of the Turners Falls Company. 


TALLADEGA, ALA.—A preliminary survey has been made in 
connection with the improvements contemplated for the power 
plant of the Alabama Power Development Company, and it is ex- 
pected to begin the work at an early date. 


BALTIMORE, MD.—The directors of the Mount Washington 
Electric Light and Power Company have elected the following 
officers: Thomas W. Offutt, president and general manager; Alten 
S. Miller, vice-president; Harry J. McIntyre, secretary and treas- 
urer. The directors are: Thomas W. Offutt, Alten S. Miller, S. 
Davies Warfield, Walter R. Townsend and Richard A. Bevan. 


PHILADELPHIA, PA.—The St. Clair County (Ill.) Gas and 
Electric Company recently formed by the consolidation. of the 
Belleville Gas and Electric Company and East St. Louis Gas and 
Electric Company and controlled by the American Gas Company, of 
Philadelphia, has issued $1,200,000 first consolidated five per cent 


gold bonds. The capital stock is $3,350,000 common and $150,000 
preferred. 


HARTFORD, CT.—A favorable report of the committee on in- 
corporations granting a charter to the Fairfleld Light and Power 
Company has passed the state senate. The incorporators of the 
company are: Edwin S. Pickett, Joseph D. Flint, David A. Burr, 
W. M. Bulkley and others. The capital stock of the company will 
be $100,000 and it will furnish gas and electricity and water and gas 
power to the residents of the town of Westport. 


ATLANTA, GA.—At a special meeting of council the North 


Georgia Electric Company was granted an extension of one year. 


from June 26 to complete the work of installing its system within 
the city. The extension was given, however, with the proviso that 
should the company use the conduits of the Atlanta Telephone and 
Telegraph Gompany, such use should be limited to thirty years, 
which is the term for which the franchise was originally granted. 


"BROADALBIN,' N. Y.—At a special meeting of the town board 
it was voted to have the streets of the village lighted by elec- 
tricity. The Broadalbin Electric Light and Power Company took 
the contract to furnish lights for the sum of $400 annually. The 
contract calls for twenty-three lights of twenty-five candle-power 
each. The lights are to be placed at points to be determined by the 


town board. The electric company expects to have the line in 
operation by August 1. 


COLUMBUS, OHITO—The People’s Light, Heat and Power Com- 
pany, of Springfield, in which local men are largely interested, is 
offering $150,000 of its recently authorized bond issue of $250,000 
of five per cent bonds to its stockholders at 85. The remain- 
ing $100,000 has been placed in escrow to provide for the retire- 
ment of an existing issue of $92,000. It ig stated that the stock- 
holders are subscribing for the bonds and that the entire issue will 
be taken by them. A number of improvements are contemplated. 


ALBANY, N. Y.—The town board of Coeymans has awarded a 
contract to the Atlantic Light and Power Company to light the 
villages of Ravena and Coeymans for five years. The company’s 
pid was $20 for each thirty-candle-power incandescent lamp. The 
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Upper Hudson Electric Company bid $13 a lamp to light the village 
of Coeymans, but the bid wes rejected. The Atlantic Company is a 
local concern which recently secured a franchise. By October 1 
it promises to have fifty lights in Coeymans and eighty in Ravena. 


PAW PAW, MICH.—The contract for the construction of the 
new electric light plant for this village has been let to the Falkemau 
Construction Company for the sum of $34,604. This covers the 
building of the new dam, the furnishing of all new machinery and 
the neeessary wiring to bring the current to the corporation line. 
The new water power is to be about a mile below the present plant. 
The area of the lake to be created by the erection of the new 


dam will be about 500 acres, the upper end of the lake being well 
within the limits of the town. 


OGDEN, UTAH—Ogden will build a municipal lighting plant. 
This was decided at a meeting of the city council when a resolution 
was passed providing that the committee on lighting be given power 
and authority to make arrangements and agreements necessary to 
secure a water power site and rights. The same committee was 
given authority to purchase the same at a cost not to exceed $5,000. 
The proposition in view is to take the water from the Ogden river 


near the Wilson saw mill in Ogden cafion and pipe it to a point 
about. a mile below the mouth of the cafion. 


PORTLAND, ME.—Extensive repairs and additions are being 
made to the plant of the Consolidated Electric Light and Power 
Company of this city. A brick building forty-two feet by seventy 
feet is being built adjoining the large power plant on Plum street. 
In this building will be housed an additional steam boiler of 400 
horse-power capacity and a new switchboard which will receive 
the current from the new power-house located at West Buxton. 
The plant at West Buxton is a water-power plant and will generate 
current at 25,000 to 30,000 volts, which is to be conveyed by over- 
head wires to a transforming plant on Sewall street. 


OTTAWA, ONTARIO—The annual meetings of the Ottawa Elec- 
tric and Consolidated Light, Heat and Power companies were held 
June 24. The year has been a very successful one and a dividend 
of five per cent declared. Officers were elected as follows: president, 
T. Ahearn; vice-president, F. P. Bronson; directors: Warren Y. 
Soper, Thomas Workman, Honore Robilliard, R. L. Patterson, 
Toronto, and E. R. Peacock, Toronto. The officers of the Con- 
solidated Light, Heat and Power Company, which controls the 
Ottawa Electric and Ottawa Gas companies, are as above except 
that John Manuel replaces T. Workman on the directorate. 


st ELEPHONE AND TELEGRAPH. 


CHICO, CAL.—Plans are being made to improve local telephone 


service. A general overhauling and extension of the system will 
take place. 


PEKIN, ILL.—The Citizens’ Telephone Company, of Pekin, is 


preparing to join Canton and Pekin by an independent circuit at 
a cost of $5,000. 


COLUMBUS, OHIO—The Johnstown & Croton Telephone Com- 
pany, of Johnstown, Licking county, has increased its capital from 
$50,000 to $80,000. 

MANSON, IOWA—The Central Mutual Telephone Company, with 


exchanges in all the towns of Calhoun county, announces a reduction 
of fifty per cent in toll rates, effective July 1. 


HOUSTON, TEX.—A local company is being organized to install 


an automatic system. The company will be capitalized at $600,000, 
and will be controlled by residents of Houston. 


CHICAGO, ILL.—The Chicago & Western Telephone Company 
is pushing plans to hurry its contract with the Chicago Subway 
Company. The company replaces the Automatic Telephone Com- 
pany. The controlling interests believe that 100,000 telephones will 
be installed within five years. More than $10,000,000 capital is re- 
quired. 

BOISE, IDA.—The Rocky Mountain Bell Telephone Company 
has entered into a contract with the Parma Telephone Company 
by which the lines of the Parma company will be connected with the 
Bell switchboards at Parma and Caldwell. The arrangement be- 
came effective June 15. The Parma company had been operating 
about 150 telephones at Parma and in the country near it. This 
arrangement will give the patrons of the Parma company all the 
advantages of the Bell local and long-distance lines. 
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PERSONAL MENTION. 
MR. FRANK ARNOLD has been appointed superintendent of 
the electrical department of the Fort Dodge, Des Moines & Southern 
Railroad Company, with headquarters at Boone, Iowa. 


MR. W. S. MENDEN, chief engineer of the Brooklyn Rapid 
Transit Company, will hereafter be in charge of the transportation 
department, succeeding Dow S. Smith, who has resigned. Mr. 
Menden has been with the company for two years past, coming 
from Chicago, where he was for several years general superin- 
tendent of the Metropolitan Elevated Company, being in direct 
charge of operation. | 

MR. F. J. J. SLOAT, general manager of the Cincinnati Northern 
Traction Company, has been made division manager of the Indiana, 
Columbus & Eastern Traction Company, still retaining his position 
as manager of the Cincinnati Northern. His offices will be trans- 
ferred from Hamilton to Dayton, Ohio, and he will have charge of 
the western division of the Indiana, Columbus & Eastern between 
Dayton and Union City, Ind., and the Dayton & Western Traction 
Company, which is controlled by the former. Mr. C. E. Palmer will 
have charge of the Hamilton offices. 


MR. HENRY C. HIGGINS, manager of the Sterling, Dixon & 
Eastern Electric Railway, Sterling, 111., and also manager of the 
Lee County Lighting Company, Dixon, Ill., has resigned trom these 
positions. Mr. Higgins has been part owner and manager of both 
companies since their organization, and built the interurban railway. 
His place will be filled by Edward B. Kirk, of Oshkosh, Wis. Mr. 
Higgins will retain his financial interests in the two companies 
and will continue as vice-president of the electric railway company. 
He will go to Gadsden, Ala., where he will be general superintend- 
ent of a gas and electric company. 


MR. RALPH D. MERSHON sailed on July 2 on the Caronia for 
England, on his way to South Africa in connection with the work 
of the Victoria Falls Power Company. Mr. Mershon will be absent 
from the country for about three months. He will meet in South 
Africa a number of the directors and officials of the Victoria Falls 
Power Company and Arthur Wright, of London, England, who is 
directly responsible for the engineering of the steam stations which 
the power company is installing on the Rand. Mr. Mershon will 
go from Johannesburg to Victoria Falls, passing over the country 
through which the transmission line from Victoria Falls to 
Johannesburg and the Witwatersrand will be located. 


MR. ROBERT JEMISON, of the Birmingham Railway, Light 
and Power Company, Birmingham, Ala., has resigned the presidency 
of the company to accept a higher position as chairman of the 
executive board, which gives him greater powers but relieves him of 
the active duties of directing the actual workings of the system. 
The resignation will take effect September 1, at which time Presi- 
dent Jemison will become chairman of the executive board and 
Will be succeeded as president by A. H. Ford, who is now president 
of the American Cities Railway and Light Company, with head- 
quarters in New York city. For twenty years President Jemison 
has been connected in an official capacity with the street railway 
system of Birmingham and has been closely identified with the 
development of the system from a few unimportant lines to the 
Present complete system of local and interurban lines. In 1887 
he organized and built the East Lake street railway line which 
was run successfully for several years before it was merged with 
the other local lines, when President Jemison accepted a higher 
official position with the merger company and in 1901 became 
President of the reorganized system. A. H. Ford, who will assume 
the presidency of the local system on September 1, is a man of long 
experience in the street railway business and has worked his way 
up through the various departments of service. Before accepting 
the position which he holds at present he was superintendent of 
the street railways of New Orleans, La., for several years. 


ELECTRICAL SECURITIES. 


The Fourth of July holiday coming on Thursday of last week 
held business down to practically a three days’ session, as most of 
those interested in the stock market prolonged the holiday over 
the week-end. Compared with a week ago prices show net gains, 
and the market continues firm, even under considerable realizing. 
There are Many indications that the strife against all corporation 
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development has spent a good deal of its strength, with the result 
that the business atmosphere has been purified and the public has 
a better understanding of its relations with these great industrial 
undertakings. The feeling of apprehension as to a considerable 
shrinkage in business has also disappeared to a great degree, and a 
period of continued prosperity is looked for rather than a course of 
pinching and privation. We have enjoyed a wonderful season, and 
have become used to good things. Every man, almost, is a capitalist 
of some order, and the struggle will be to keep things as they are 
or make them better, and for fear of doing worse, there will be a 
conservatism of action with regard to radical changes in adminis- 
trative policy such as has never been possible before. The crop 
outlook, so menacing a month ago, has greatly improved, and nature 
is making up for lost time with a will that is encouraging if not 
inspiring. The harvest will be late, but facilities have improved, 
and the farmer will again secure a golden reward for his labors. 
A visit to any of the trucking farm regions will show bountiful 
crops, stacked high, day by day, and carried to market to be im- 
mediately disposed of. Another feature which is fast developing 
and one which is turning the farm into a most valuable factor, is 
the growth of towns and villages all about these small farms, fur- 
nishing a ready market for a goodly portion of the season’s output. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 6. 


New York: Closing. 
Allis-Chalmers common..................00. 114% 
Allis-Chalmers preferred................200- 29°, 
Brooklyn Rapid Transit..................6. 60 
Consolidated Gas......... ccc cc ccccccccecens 121% 
General Electric...... PETE eed awe EN, 138 
Interborough-Metropolitan common.......... 18 
Interborough-Metropolitan preferred......... 46% 
Kings County Electric....................0. 120 
Mackay Companies (Postal Telegraph and 

Cables) cOMMON............ cece cc cece 66% 
Mackay Companies (Postal Telegraph and 

Cables) preferred..........cc ccc ccc cces 65 
Manhattan Elevated..............cccceeeees 132% 

Metropolitan Street Railway................ 85 
New York & New Jersey Telephone......... 100 
Western Union................ccccececcceue 78 
Westinghouse Manufacturing Company (ex- 
dividend) (a p0ccn ces oeteeicdeunwatadeaus 142 


The new 6 per cent collateral notes of the Westinghouse Electric 
and Manufacturing.Company, sold to Kuhn, Loeb & Company, are 
for the purpose of meeting the 5 per cent collateral notes which 
mature August 1. The holders of the maturing 5 per cent notes 
due next month are offered the privilege of purchasing the new 
three-year 6 per cent collateral notes at 9744. At this price the new 
notes yield about 7 per cent. The maturing 5 per cent notes will be 
accepted at par and interest at maturity in payment for the new 
6 per cent notes. | 


Boston: Closing. 
American Telephone and Telegraph......... 110 
Edison Electric Illuminating................ 212 
Massachusetts Electric.................c000. 561% 
New England Telephone.................... 110 
Western Telephone and Telegraph preferred. 70 

Philadelphia: Closing. 
Electric Company of America........,...... 93% 
Electric Storage Battery common............ 53 
Electric Storage Battery preferred........... 53 
Philadelphia Electric............. ccc cece eee 8% 
Philadelphia Rapid Transit................. 24 
United Gas Improvement (ex-dividend)..... 93% 

Chicago: Closing. 
Chicago Telephone................ccccseees 125 
Chicago Edison: Light...................... 144 
Metropolitan Elevated preferred............. 631, 
National Carbon common................... 71 
National Carbon preferred.................. 114 
Union Traction common..................0. — 


Chicago Telephone Company during June gained 3,340 tele- 
phones, the total now in use being 190,153. 

The daily average number of passengers carried in June by the 
South Side Elevated were 115,686, an increase of 13,916; by the 
Metropolitan Elevated 148,518, an increase of 15,455; by the North- 
western Elevated 99,051, an increase of 18,886. 


a ELECTRICAL REVIEW 


ELECTRIC RAILWAYS. 
WATERVILLE, ME.—The board of municipal officers has 


granted the Augusta & Waterville Street Railway a location on the 
city streets. 


GRAND RAPIDS, MICH.—Percy T. Cook, of Brooklyn, Mich., 


has applied for a franchise to operate an electric railway on the 
streets of Grand Rapids. 


IOLA, KAN.—R. C. Baldwin, of Iola, has been given the con- 


tract for grading work for the Iola Electric Railway Company’s 
proposed extensions of its lines. 


SALT LAKE CITY, UTAH—The Utah Light and Railway Com- 
pany has filed with the city recorder an acceptance of the franchise 
recently granted it to operate a line in north town to the gravel beds. 


MILWAUKEE, WIS.—The Columbia Construction Company, of 
Milwaukee, has received the contract for laying the double track 
for the Chicago & Milwaukee Electric Railway Company on the 


south side. The company has until August 27 to lay two miles 
of track. 


MANKATO, MINN.—A street railway is to be built in Mankato 
entirely by local capital. A syndicate of local capitalists agreed to 
put up $50,000 if the citizens generally would put up $35,000. 
The last $2,000 has been subscribed and material has been tele- 
graphed to be shipped at once. 


EUGENE, ORE.—The Willamette Valley Company has received 
from the East two boilers of 300-horse-power capacity each for the 
Springfield plant. They will be utilized in furnishing power for 
the operation of the Eugene street railway line and the Eugene- 
Springfield railway. A large engine is also to be installed. 


AMITYVILLE, N. Y.—The Huntington Railroad Company has 
accepted the franchise granted by the village officers and it is 
understood that work will begin at once. The franchise is for 
twenty-five years, with the privilege of renewal for another twenty- 
five years. The company will give a bond for $7,500 to the village 
insuring it against damage suits. 


LEAVENWORTH, KAN.—A new power-house to cost between 
$300,000 and $400,000 and an electrical block safety system are im- 
provements to be made by the Kansas City-Western Railway Com- 
pany, which owns the Leavenworth electric line. The block system 
is now being installed at an expense of $20,000. The new power- 
house is to be in Kansas City, Walcott or Leavenworth. 


WHEELING, W. VA.—The contract for the construction of the 
Fairmont & Mannington Electric Railway, fifteen miles in length 
and connecting two of the largest towns in the interior of the 
state, has been let to the Blodget Construction Company of this 
city. New York people are promoting the road. It is to be in 
operation in November. The construction will cost about $400,000. 


ALBANY, N. ¥.—The state railroad board has approved of the 
application of the Mineola, Roslyn & Port Washington Traction 
Company to change its name to the New York & North Shore 
Traction Company, to increase its capital stock from $150,000 to 
$1,250,000, and to issue a mortgage for $1,000,000 for financing. 
The Suffolk Traction Company has been granted consent by the com- 
mission to issue a mortgage of $1,000,000. 


WASHINGTON, D. C.—The petition of the Washington, Alex- 
andria & Mount Vernon Railroad Company for an extension of time 
from June 30 to December 1 for the completion of the installation 
of its underground trolley system on the approach to the new 
Highway Bridge across the Potomac has been granted by Secretary 
of War Taft. This decision conforms with an opinion rendered by 
Colonel Porter, acting Judge-Advocate General. 


MANSFIELD, OHIO—The proposal of the Cleveland, South- 
western & Columbus Railway Company to purchase a controlling 
interest in the Mansfield Railway, Light and Power Company, was 
formally approved at a meeting of the directors of the company 
held in Cleveland. The local property, including the eight miles of 
track in this city and the twelve miles between here and Shelby, 
will be merged with the Southwestern and the two properties 
operated as one system. 


HUMBOLDT, TENN.—A proposition has been submitted to the 
people of Humboldt and Crockett counties by an eastern syndicate, 
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through Colonel I. H. Dungan, of this place, to the effect that if 
they will vote bonds to the amount of $130,000, the promoters will 
furnish $870,000, and construct an electric line costing in the 
neighborhood of $1,000,000. Humboldt proposes to vote $30,000 in 
bonds for this purpose, and Alamo citizens are said to be in favor 
of the proposition of voting $100,000 in bonds. 


CHEHALIS, WASH.—B. J. Weeks, of Tacoma, has asked the 
city council of Chehalis for a fifty-year franchise for the Centralia- 
Chehalis Electric Railway and Power Company. Weeks made a 
statement as to the company’s plans. It is proposed to build an 
interurban electric line between Chehalis and Centralia. He gives 
the assurance that actual construction will begin within sixty days 
and that he now has a mile of steel which is available for this 
line, with six miles more that he can divert here. 


NEW YORK, N. Y.—Two large railway mortgages have been 
filed with the county register at White Plains. The largest is 
executed by the Hudson River & Eastern Traction Company, which 
is building several electric lines through the north end of West- 
chester county. The mortgage is for $1,000;000, in favor of the 
Colonial Trust Company, of New York. The Putnam & West- 
chester Railroad Company, which is doing similar work, executes 
a mortgage to the Knickerbocker Trust Company for $200,000. 


ONEIDA, N. Y.—The Rome & Oneida Electric Railway’s petition 
for a certificate of necessity has been denied. On December 20 last, 
the company filed an application for the necessary certificate of 
necessity, and on March 21 a public hearing was held on the 
application by the commission in the city of Utica. In its decision 
the board sets forth that it is not satisfied that the company is 
properly incorporated, and that the articles of association are de- 
fective. It also fears that the ten per cent of the capital stock was 
not paid in in good faith. 


DENVER, COL.—An electric railway will be built from Denver 
to Morrison next year. John Brisben Walker, owner of the Caves 
of the Titans at Morrison, has induced eastern capitalists to take 
up the railway project, and the announcement is made that 
enougn money to build the line has been promised. Mr. Walker 


« has already secured a franchise and right of way through Jefferson 


county and before next spring will have made arrangements to 
enter Denver. The Denver City Tramway officials are discussing 
a plan to extend their line from Golden to Morrison. If this is done 
the two electric roads will no doubt have traffic agreements. 


BROOKLYN, N. Y.—The board of estimate has formally ap- 


proved the franchise giving the right to the Nassau Railroad, a 
subsidiary of the Brooklyn Rapid Transit Company, to build and 


operate an electric line on Livingston street, Brooklyn. The matter 


has been up for discussion for several months. The franchise 
is to run for ten years. The Brooklyn Rapid Transit Company has 
much of the necessary material already on the ground, and it is 
thought the work can be completed and the line placed in operation 
within three months’ time. With the line in operation the company ' 
will be in a greatly improved position to handle its surface line 
traffic. The line will cost the company about $100,000 to build and 
place in operation. 

CLEVELAND, OHIO.—At a meeting of the directors of the 
Cleveland, Southwestern & Columbus Railway Company a proposal 
to purchase a controlling interest in the Mansfield Railway, Light 
and Power Company was formally approved. The company will 
take over 5,050 shares of the common stock of the Mansfield com- 
pany from a local syndicate headed by F. L. Fuller. There are 
10,000 shares of common and preferred stock outstanding. The 
Mansfield property will not be merged with the Southwestern; the 
two properties will be operated as one system. A new power-house 
will probably be built in Mansfield capable of furnishing power 
enough for both the city lines and the new interurban line build- 
ing in from Ashland. This purchase places the Southwestern in 
virtual control of the traction and lighting business in its territory 
between Cleveland and Columbus, with the exception of the Webb 
line from Columbus to Delaware and Marion. The Mansfield com- 
pany is capitalized at $350,000 preferred and $650,000 common, and 
there are in addition $942,000 in five per cent bonds outstanding. 
The mileage includes eight miles of track within Mansfield and 
twelve miles between Mansfield and Shelby. The company also 


controls the lighting business in Mansfield. Franchises extend to 
1925. 
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INDUSTRIAL ITEMS. 
THE BRYAN-MARSH COMPANY, Chicago, Ill., has removed its 
New York city office to No. 1 Madison avenue. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has published bulletin No. 108, descriptive of Green’s me- 


chanical draft apparatus. 


THE LORD ELECTRIC COMPANY, New York city, announces 
that it has removed its factory and construction department to 


213 West Fortieth street, New York city. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, has published bulletin No. 30, describing and 
illustrating revolving-field alternators. 
to any one interested upon request. 


THE POWER IMPROVEMENT COMPANY, Chicago, Ill., an- 
nounces that it has opened an office at 2,018 Fisher Building to 
handle De Laval steam turbines and the Wilkinson mechanical 
stoker. The office will be managed by George B. Foster. 


THE AMERICAN SPIRAL PIPE WORKS, Chicago, Ill., has pub- 
lished a handsome catalogue describing and illustrating its forged 
and rolled steel pipe flanges. This catalogue is replete with hand- 
some illustrations and interesting information, including dimen- 
sions, diagrams and price lists. 


DODGE & DAY, Drexel Building, Philadelphia, Pa., announces 
that H. M. Beugler, formerly superintendent of railways for Ford 
Bacon & Davis, operating the Newman properties in Houston, Tex., 
Memphis, Little Rock, Birmingham, Nashville and Knoxville, has 
taken a position with the company. 


THE JOHN A. ROEBLING’S SONS COMPANY, New York city, 
is distributing a beautiful souvenir in the form of a steel-plate 
engraving of the old Liberty Bell. This is in connection with the 
celebration of the proclamation of liberty, when the bell was tolled 
from the State House at Philadelphia on July 8, 1776. / 


THE FEDERAL RAILWAY SIGNAL COMPANY, New York 
city, announces that P. G. Ten Eyck has been appointed vice- 
President of the company, with headquarters at Albany, N. Y. 
The officers are now: president, J. T. Cade; vice-president, Lawrence 


This bulletin will be sent . 
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Griffith; vice-president, P. G. Ten Eyck; treasurer, Frederick Pruyn; 
secretary, C. E. Newman. l 


QUEEN & COMPANY, INCORPORATED, Philadelphia, Pa., has 
ready for distribution a hanger illustrating its testing sets. The 
tests executed by these sets cover the entire field, some of the 
various uses being as follows: measuring resistances, measuring 
insulation, comparing electromotive forces, checking up voltmeters 
and ammeters, measuring battery resistance, capacity, self- 
induction, electrolyte resistance, executing Murray and Varley loop 
tests and testing-out grounds. This hanger wil] be sent to any one 


interested upon request. 


EDUCATIONAL NOTE. 

COLORADO COLLEGE—General William J. Palmer has given 
the Engineering School of Colorado College, Colorado Springs, Col., 
the sum of $12,000 to be expended immediately upon additional 
equipment for the engineering laboratories for senior work. 


OBITUARY NOTE. 


MR. LOUIS J. MAGEE, an electrical engineer and an authority 
on the construction and operation of electric street railways, died 
on July 3 at his home, No. 80 Madison avenue, New York city. Mr. 
Magee left a wife, who is a daughter of the late Dr. Henry Brainard 
Kent, of New York. Mr. Magee was born in Malden, Mass., in 
1862, and was graduated from Wesleyan University in 1885, in 
which year he also entered the shops of the Thomson-Houston 
Electric Company. He was in charge at various times of work for 
this company in Peru, and in 1899 went to Hamburg as manager of 
its European office. In 1892 he organized the Union Electric Com- 
pany, of Berlin, being a managing director until the merging, 
in 1903, of that company with the Allgemeine Electric Company, 
of Germany. Since 1904 he had represented the latter company in 
New York city. In the last three years he had had much to do 
with the arrangements between the General Electric Company, of 
Schenectady, and the German company in exchanging men from 
time to time for the widening of technical experience. Mr. Magee 
was a frequent contributor on German subjects to magazines, and 
wrote numerous articles for trade and technical magazines. He 
was a member of scientific socteties here and abroad, and of the 
Lawyers’ and Engineers’ clubs, of New York city. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
aa ee Secretary, L. O. Howard, Cosmos Club, Washington, 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 


AMERICAN FOUNDRY MEN’S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings fourth Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York city. 


Secretary, Dr. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 33 West Thirty-ninth street, New York city. 

AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, assistant 
treasurer Birmingham Railway, Light and Power Company, 
Birmingham, Ala. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


‘AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 


ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 

AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. ; 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C, Brown, Boston, Mass. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. Annual convention, Montreal, Canada, Sep- 
tember 11-13. 
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CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Allan 
H. Royce, president Toronto Suburban Railway, Toronto, On- 
tario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 


STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 


MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo, 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 


William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 


Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. Cheadle, Joliet. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 


Thirty-ninth street, New York city. First annual meeting, 
Boston, Mass., July 30-31. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 

INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting Norfolk, Va., August 20-22. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 


Secretary, Charles West, Allentown, Pa.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA STATE ELECTRICAL ASSOCIATION. Secretary, W. N. 
Keiser, Dubuque, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION, Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 


man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 
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MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. S. Vivian, Grand Rapids, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George Schweer, Windsor. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, Engineering Societies Build- 
ing, New York city, July 17-19. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 


L. Eglin, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 


Lane, 12 Pear] street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 


neering Societies Building, 29 West Thirty-ninth street, New 
York city. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 


N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January, 1908. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 


Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio, 


OHIO SOCIETY OF MECHANICAL ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 


OHIQ STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. Annual meeting, 
Los Angeles, Cal., June 18-20. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 


CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 


yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 


Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 8-10, 
1907. 


RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, W. I. Magruder, Ohio State University, Col- 
umbus, Ohio. Annual meeting, Case School of Applied Science, 
Cleveland, Ohio, July 1-3. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, So. Dak. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 


July 13, 1907 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 


Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Tl. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 
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WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


DATES AHEAD. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

National Electrical Contractors’ Association. 
New York city, July 17-19. 

Illuminating Engineering Society. 
Mass., July 30-31. 

International Association of Municipal Electricians. 
Va., August 20-22. 

Ohio Electric Light Association. 


August 20-22, : 
Canadian Electrical Association. Annual convention, Montreal, 


Quebec, September 11-13. 

Railway Signal Association. Annual meeting, Milwaukee, Wis., 
October 8-10. 

Canadian Electrical Exhibition. 
2-14. 


Annual meeting, 
Annual] meeting, Boston, 
Norfolk, 


Annual meeting, Toledo, Ohio, 


Montreal, Quebec, September 


Record of Electrical Patents. 


Week of July 2. 


858,363. TELEPHONE-EXCHANGE. Clarence A. Anderson, Linds- 
borg, Kan. An automatic telephone switch. 

858,377. ELECTROMAGNETIC REGISTER. Isidor Fluegelman, 
Philadelphia, Pa. An electromagnetic counting device. 

858,383. MACHINE FOR MANUFACTURING INSULATING 
TUBES. Emil Haefely, Basel, Switzerland, assignor to West- 
inghouse Electric and Manufacturing Company. The tubes are 
made of successive layers of insulating sheets. 

858,384. MANUFACTURE OF INSULATING TUBES. Emil 
Haefely, Basel, Switzerland, assignor to Westinghouse Electric 
and Manufacturing Company. The tubes are formed by winding 
a coated fabric on a mandrel. 

858,385. METHOD OF MAKING INSULATING TUBES. Emil 
Haefely, Basel, Switzerland, assignor to Westinghouse Electric 
and Manufacturing Company. Insulating tubes are made of a 
varnish-coated fabric. 


858, 468.—CONTROLLING APPARATUS. 


858,386. APPARATUS FOR MANUFACTURING INSULATING 
SOCKETS. Emil Haefely, Basel, Switzerland, assignor to West- 
inghouse Electric and Manufacturing Company. A machine for 
constructing sockets from layers of sheet material. 

858,391. PRIMARY BATTERY. Charles E. Hite, Burlington, N. J., 
assignor to Hite Electric Company. The cell is divided into two 
compartments, one forming a reservoir for the electrolyte. 

858,392. PRIMARY BATTERY. Charles E. Hite, Burlington, N. J., 
assignor to Hite Electric Company. The electrodes are packed 
in a porous depolarizing material. 

858,399. CONTROLLER. Michael Kelly, Hammond, Ind., assignor 
to Frank S. Betz, Chicago, I1. A rheostatic controller. 

858,400. ELECTRIC-FURNACE PROCESS. Franz von Kiigelgen 
and George O. Seward, Holcombs Rock, Va. A resistance 
furnace showing water-cooled electrodes. 

858,425. METHOD OF CONTROL FOR ELECTRIC MOTORS. 
Norman W. Storer, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. A series-parallel control 
system. 

858,454. TELEPHONE SYSTEM. Edwin B. Heaford, Omaha, Neb. 
A manual exchange system. 


AUTOMATIC DEVICE FOR STARTING MOTORS. Walter 


858,467. 
A controller operated by fluid 


J. Richards, Milwaukee, Wis. 
pressure, 


858,468. CONTROLLING APPARATUS. Walter J. Richards, Mil- 
waukee, Wis. A system operated by a motor-driven fluid pump. 


858,469, FLUID-PRESSURE SYSTEM. Walter J. Richards, Mil- 
waukee, Wis. A fluid-pressure system for alternating-current 
motors. 

858,471. CONTROLLING APPARATUS FOR PRESSURE SYS- 
TEMS. Walter J. Richards, Milwaukee, Wis. An apparatus for 
supplying fiuid pressure for controlling electric motors. 

858,474. ATTACHMENT FOR ELECTRIC METERS. William L. 
Saunders, Denver, Col., assignor of two-thirds to Daniel K. 
Hickey, Denver, Col. A casing for protecting the connecting 
wires of a meter. 

858,476. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. Otto 
S. Schairer, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. A system which prevents a 
change in the circuit relation of the devices controlled, unless 
the current falls below a predetermined amount. 

858,478. CONTROLLER FOR STORAGE BATTERIES AND 
SIMILAR PURPOSES. Frank L. Sessions, Columbus, Ohio, 
assignor to Joseph A. Jeffery, Columbus, Ohio. A controller 
for connecting storage batteries in serles or in parallel. 

858,481. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. Nor- 
man W. Storer, Pittsburg, and William Cooper, Wilkinsburg, 
: Pa., assignors to Westinghouse Electric and Manufacturing 
Company. A series parallel controller. 

858,507. PROCESS OF ELECTRIC WELDING. Weston M. Fulton 
and John S. Brown, Knoxville, Tenn., assignors to the Fulton 
Company, Knoxville, Tenn. A material to be welded is passed 
between continually moving electrodes. 

858,554. WIRELESS TRANSMISSION. Harold A. Yarnell, Los 

Angeles, Cal., assignor to Pacific Wireless Telegraph Company, 
Los Angeles, Cal. A reservoir consisting of a subterranean . 
chamber, in which a large plate is suspended and connected 
to the aerial. 

858,563. GALVANIC BATTERY. Benjamin J. Blameuser, Chicago, 
Il. A battery within a double-walled case. 

858,569. SPACE TELEGRAPHY. Sewall Cabot, Brookline, Mase., 
assignor to Stone Telegraph and Telephone Company, Boston, 
Mass. A plurality of oscillation detectors is employed. 

858,574. ALTERNATING-CURRENT RECTIFIER. William B. 
Churcher, Cincinnati, Ohio, assignor to Kennon Dunham, Cin- 
cinnati, Ohio. An electrolytic rectifier. 

858,591. CIRCUIT-CONTROLLING MEANS. Ellsworth E. Flora, 
Chicago, Ill., assignor to Zorge Safety Railway Equipment 
Company. The controller is actuated by two electromagnets. 

858,611. ELECTRICAL SIGNALING APPARATUS. William W. 
Lovett, Los Angeles, Cal. The signaling apparatus is attached 
to a cable reel. 

858,621. PROCESS OF ELECTRICALLY REDUCING OXID ORES. 
Albert J. Petersson. Alby, Sweden. An electric furnace into 
which the materials are fed separately. 

858,622. METHOD OF CARRYING OUT METALLURGICAL RE- 
DUCTION AND MELTING PROCESSES. Albert J. Petersson, 
Alby, Sweden. The ore and carbon form parallel columns, the 
current passing the column of carbon. 
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858,623. PROCESS OF CONTINUOUSLY PRODUCING CARBID 
FROM LIME AND CARBON. Albert J. Petersson, Alby, 


Sweden. The carbon and lime are charged unmixed into the 
furnace. 


858,632. SYSTEM OF ELECTRICAL OPERATION. Joel C. 
Slaughter, Dallas, Tex., assignor to Electric Auto-Transformer 


Company, St. Louis, Mo. The excitation of the generator is 
varied with the load. 


858,637. TELEPHONE ATTACHMENT. William H. Stinson, De 
Funiak Springs, Fla. A telephone register. 


858,668. RECEIVER FOR ELECTRICAL OSCILLATIONS. Peder 
O. Pedersen, Copenhagen, Denmark. An oscillating circuit. 


858,676. SYSTEM OF ELECTRICAL OPERATION. Joel C. 
Slaughter, Dallas, Tex., assignor to Electric Auto-Transformer 
Company. A method of controlling alternating-current systems. 


858,692. ELECTRIC CLOTH-CUTTING MACHINE. Edward M. 
Waring, New York, N. Y. A reciprocating knife. 


858,699. OUTLET-BOX. Leon W. Bossert, Utica, N. Y. An outlet 
for conduit systems. 


858,700. OUTLET-BOX. Leon W. Bossert, Utica, N. Y. An outlet- 
box having a series of removable plugs. 


858,720. SYSTEM OF ELECTRICAL DISTRIBUTION. Albert S. 
Hubbard, Greenwich, Ct., assignor to Gould Storage Battery 
Company. A storage battery system. 


858,732. TROLLEY-POLE CONTROLLING DEVICE. 
Lile, Venice, Ill. A spring-controlled trolley pole. 


858,734. MAGNETIC SEPARATOR. Thomas J. Lovett, Chicago, 
Ill. A separator using a traveling belt. 


William 


858 554.— WIRELESS TRANSMISSION. 


858,739. COMBINED PORTABLE TELEPHONE AND TELE- 
GRAPH INSTRUMENT. Frederick W. Medhurst, Hobart, Tas- 
mania, Australia. A high-tension induction coil. 


858,767. SYSTEM FOR PARTY-LINES IN TELEPHONE EX- 
CHANGES. Julius M. Storkerson, La Crosse, Wis. A system 
controlled by relays. 


858.775. NIGHT SERVICE ATTACHMENT FOR TELEPHONE 
LINES. Clarence E. Ackerman, Vernon township, Shiawassee 
county, Mich. A switch for connecting a number of telephone 
lines together temporarily. 

858,780. ELECTRIC-FURNACE PROCESS OF MAKING LOW- 
CARBON METALS OR ALLOYS. Frederick M. Becket, Niagara 
Falls, N. Y., assignor to Electro Metallurgical Company. A 
heavy current is passed through relatively small electrodes. 

858,797. SYSTEM OF ELECTRIC CONTROL. Wolfgang E. Ebert, 
St. Louis, Mo. The controlling switches are operated by elec- 
tromagnets. 

$58,819. SUPPORT. William B. Oliver, Sharon Hills, Pa., assignor 
to Oliver Manufacturing Company, Philadelphia, Pa. A holder 
for telephone instruments. 

$58.821. ADJUSTABLE SUPPORT. William B. Oliver, Sharon 
Hill, Pa., assignor to Oliver Manufacturing Company, Philadel- 
phia. Pa. An articulated telephone holder. 

858,822. TELEPHONE STAND. William B. Oliver, Coilingswood, 
N. J., assignor to Oliver Manufacturing Company, Philadelphia, 
Pa. A self-balancing telephone support. 

858,836. TELEPHONE EXTENSION-ARM APPLIANCE. Burton 
W. Sweet, Cleveland, Ohio, assignor, by mesne assignments, to 
Century Telephone Construction Company, Buffalo, N. Y. A 
removable bracket for telephone extension arms. 

858,846. HOUSE-WIRING CONDUIT SYSTEM. Harry Alexander, 
New York, N. Y. A rectangular conduit. 
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858,862. PRIMARY AND SECONDARY BATTERY. Thomas A. 
Edison, Llewellyn Park, Orange, N. J., assignor to Edison 


Manufacturing Company, West Orange, N. J. An electrolyte 
containing an alkaline silicate. 


858,909. ELECTRIC BELL. Nelson H. Raymond, Brooklyn, N. Y., 


assignor to Alice C. Patterson, New York, N. Y. A method of 
construction. 


858,928. IGNITION SYSTEM FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., assignor to the Autocoil Com- 
pany. A coil and vibrator system. 
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858,621.—PRocEss OF ELECTRICALLY REDUCING OXID ORES. 


858,941. ELECTROMAGNET. George Baehr, McKeesport, Pa., as- 
signor to National Tube Company, Pittsburg, Pa. The poles 
are provided with alternate interspaced projections. 


858,944. TELEPHONE-RECEIVER HOLDER. Henry S. Bepler, 
Allegheny, Pa. A holder for telephone receivers. 


858,955. ELECTRICALLY HEATED TOOL. Walter G. Clark, New 


York, N. Y., assignor to Parker-Clark Electric Company, New 
York, N. Y. A resistance heater. 


858,971. TARGET. Robert H. Fury, Baltimore, Md. An electrical 
registering target. 


859,018. TRANSPORTATION SYSTEM. Franklin S. Smith, Phila- 
delphia, Pa., assignor to Electric Carrier Company, Camden, 
N. J. A telpherage system. 

859,019. ELECTRIC TRANSPORTATION SYSTEM. Franklin S. 
Smith, Philadelphia, Pa., assignor to Electric Carrier Company, 
Camden, N. J. The car is propelled by solenoids. 

859,132. SMELTING PROCESS. Frederick T. Snyder, Oak Park, 


Ill., assignor to Electric Metals Company, Chicago, Ill. A 
process of smelting volatile metals. 
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859,143.—METHOD OF GENERATING AND DISTRIBUTING 
ELECTRICAL ENERGY. 


859,133. SMELTING FURNACE. Frederick T. Snyder, Oak Park, 
Ill., assignor to Electric Metals Company, Chicago, Ill. A 
water-cooled furnace. 

859,134. SMELTING PROCESS. Frederick T. Snyder, Oak Park, 
Ill., assignor to Electric Metals Company, Chicago, lll. Suc- 
cessive charges are treated separately. 

859,136. ELECTRIC FURNACE. Frederick T. Snyder, Oak Park, 
Ill., assignor to Electric Metals Company, Chicago, Ill. A 
double-walled furnace cooled by a circulating fluid. 

859,137. ELECTRIC FURNACE. Frederick T. Snyder, Oak Park, 
Jll., assignor to Electric Metals Company, Chicago, Ill. A 
double furnace containing smelting and condensing chambers. 

859,143. METHOD OF GENERATING AND DISTRIBUTING 
ELECTRICAL ENERGY. William Stanley, Great Barrington, 
Mass. The machine is excited by an alternating current of low 
frequency. 

859,147. AUTOMATIC ALARM DEVICE. Louis Strodtbeck, Mid- 
dletown, Ohio. An alarm for fluid pipes. : 


$09,178. PROCESS OF TREATING LIQUORS BY ELECTRICITY. 
Christian H. C. Koch, Chicago, Ill., assignor to Chicago Dis- 
tributing and Trading Company, Chicago, Ill. Current is passed 
through the liquid from non-metallic electrodes. 
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ELECTRIFICATION OF RAILWAY TERMINALS. 

It seems to be generally admitted that one of the fields in 
which electrical operation is going to be rapidly introduced in 
the near future is in the. operation of congested railway ter- 
minals and suburban sections in the vicinity of large cities. 
This will be brought about for various reasons, and will improve 
the service in every respect. Several systems of electrification 
are available for this purpose, though there are but two at 
present considered in this country. These are the direct-current 
system, usually operating by means of a third rail, and the 
single-phase, alternating-current system, which may use a third 
rail on sections where a low voltage must be employed, but 
resorts to an overhead wire where higher potentials are allow- 
able. 
impossible at the present time to say which of the two will 
be found to be the more suitable for the work, all conditions 


Each of these systems has its advantages, but it seems 


being considered. 

This question is in a fair way to be given a thorough study, 
for the New York, New Haven & Hartford Railroad has com- 
pleted arrangements by means of which it will be able to obtain 
power from the New York Central & Hudson River Railroad 
for operating its trains while they are running on the tracks of 
The New York Central, 


it will be remembered, started to operate its electrical trains 


the latter road within New York city. 


last fall, and has been gradually increasing this service, until 
The 
New Haven road has secured nearly all its equipment of single- 


now all of its terminal trains are moved in this way. 


phase, alternating-current locomotives, and thus it will be able 
to banish the steam locomotive from the New York section of 
its system. Here there will be, then, two large roads operating 
not only in the same neighborhood, but for some distance over 
the same tracks, one using one type of equipment, and the 
other another. The conditions for a thorough testing-out of 
these two systems could not be better, and the fact that they 
are being tried by independent companies is a guarantee that 
there will be no favoritism shown, as cach road ig upon its 
metile to demonstrate that the system which it selected is the 
better. 

The strikingly different features of these two systems are 
the following: The New York Central uses a comparatively low- 
potential distributing system requiring a large conductor, and 
has therefore adopted the third rail; and it has selected the 
direct-current motor and a special type of locomotive for haul- 
ing its heavy through trains. The suburban trains are operated 
on the multiple-unit system. The New Haven road decided 


upon its equipment later than the other. It selected the alter- 
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nating-current system, distributing its power while on its own 
lines at a fairly high potential, and has adopted the single-phase 
motor. Al] of its trains, both suburban and through trains, are to 
be hauled by locomotives. There are therefore three factors enter- 
ing into the problem : the voltage, the type of motor, and the 
use of motor-cars or of locomotives, and it seems probable that 
in spite of the very favorable conditions under which a com- 
parison of the systems will be made, no final decision will be 
reached thereby, unless, of course, one system proves hopelessly 
inadequate, an event no one expects. Unforunately, therefore, 
these magnificent tests in the vicinity of New York will not 
decide the problems arising at other places, though they may 
demonstrate thoroughly the reliability of each’system, and still 
further experience will be necessary before any unbiased engi- 


neer can say decisively that the one system is decidedly better 
than the other. 
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ELECTRICAL EFFECTS ON LIVING ORGANISMS. 

In a most interesting study contributed to the Memoirs of the 
American Academy of Arts and Sciences, Dr. John Trowbridge 
describes the experimental investigations which he has been 
enabled to make by means of a high-tension storage battery 
which made available electrical discharges of 40,000 volts and 
more, the intensity of the current being about eight amperes. 
With such powerful discharges, striking phenomena were ob- 
served, and some little light seems to be thrown upon lightning 
discharges, since the battery enabled Dr. Trowbridge to reproduce 
on a miniature scale the effects which Nature, in her uncireum- 
scribed laboratory, produces in magnificent proportions. Certain 
important observations are also made in the field of spectrum 
analysis, it being shown that a spark discharge between metallic 
terminals may not represent the true spectrum of the metal. 
Thus, a serious question is raised for the chemists, 

However, there are other features in Dr. Trowbridge’s paper 
which appeal not merely to the physicist and the chemist. By 
means of this battery he was able to simulate the effects of 
fatigue of living organisms. Of course, as is well known, any 
voltaic battery, when overtaxed, shows fatigue, or what is called 
specifically, though rather indefinitely, polarization. But it is 
not in this way that the phenomenon of fatigue was indicated. 
The effect was shown in this way: when charging condensers 
by means of the battery, through a high resistance, on account 
of the quantity required and the limited rate of flow, an appreci- 
able time was required to bring the condensers up to the pofen- 
tial of the battery. When this point was reached, however, the 
batteries discharged across a gap, and recharging at once recom- 
menced. After a similar lapse of time the batteries again dis- 
charged, and the phenomenon was repeated at regular intervals 
as long as the arrangement was maintained. An interesting 
means was thus obtained for marking definite time intervals, 
though it is probable that the accuracy of the division is not 
very great, as too many varying factors, such as the temperature 
of the resistance, and the diffusion of the acid in the battery, 


enter into the process. 
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Commenting upon this effect, Dr. Trowbridge calls attention 
to the time element which enters into the phenomenon as though 
the battery were fatigued and time were required for it to 
recover, although, as the description of the experiment shows, this 
effect did not necessarily enter into the experiment. This feature 
of the experiment and the somewhat complicated means which 
enable high tensions to be obtained lead Dr. Trowbridge to com- 
ment upon certain physiological explanations of noteworthy 
electrical effects produced by certain animals. These severe 
shocks which are produced in this way can not themselves, 
according to physical ideas, be produced in a way similar to that 
by which lightning is caused; in other words, the organisms can 
not be likened to a huge condenser charged to a high potential. 
The explanation usually given of this effect is that the organ 
consists of a great number of small elements, each of which pro- 
duces its own minute effect, all of which effects the animal can 
at will add together. This explanation, also, is not acceptable to 
the physicist, for it has not been shown how the intricate mechan- 
ism which connects all of these cells in series acts. Before this 
theory of animal electricity can be accepted, it must show how 
these units are thrown into series. 

Dr. Trowbridge also calls attention to the frequent use of 
the idea of an electric current to explain nerve action, and the 
descriptions of experiments made to detect the effect of one nerve 
upon a neighboring one. This is done in spite of the fact that 
the rate of travel of nerve action is only about 100 fect a second, 
which is entirely too slow to produce an effect similar to an 
electrical impulse. He points out, however, that there is one 
analogy between the action of a nerve and that of a battery. 
This is the polarization or fatiguing effect due to continued 
use. If allowed to rest, diffusion of the exciting fluids takes 
place, which restores the ech, though necessarily in a somewhat 
weakened condition. 

There is always danger, in studying such complicated proc- 
esses as take place in a living body, of confusing effects and 
causes, and it may not infrequently happen that the very device 
employed to study a certain action itself upsets the original 
conditions. Suppose, for instance, some one who knew little of 
electrolytic action should take it into his head that the heat 
produced by the action of an acid on a metal was due to elec- 
tric currents set up in the combination. He would argue that 
if he introduced some inactive material into the cell, this would 
not change the conditions, and he might, by means of it, be able 
to detect an electric current. Suppose he introduced a platinum 
wire into the acid and brought the other end in contact with the 
metal being dissolved. He would not have much difficulty in 
showing that a current was passing through his platinum wire, 
and would thus consider his theory proved; yet we know that the 
introduction of the inert metal makes it possible for a current 
to flow where there was no current before. Thus, in studying 
physiological problems, particularly if the electrical effects are 
sought, the greatest care should be taken to prevent the research 
apparatus from in any way influencing the result. The current, 


even if it be detected, may not be the cause of the action, 
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be an effect 
We are too apt to 


but may only be an effect of the cause, or may 
introduced by the investigating instrument, 
forget that energy is easily transformed, and when any action 
liberates it, it will appear in that form which offers the easiest 
outlet for it. A chemical action may only give rise to heat, but 
under more favorable conditions it will give rise to the higher 
form of energy represented by an electric current; and usually 
when this happens, the rate of liberation of the energy is 
increased. So, in physiological actions, energy, it would seem, 
must necessarily be set free, due possible to some chemical action, 
and this may appear as heat or as electric current, or even in 
some other form, depending upon the conditions; but the form 
which this takes may have absolutely nothing to do with the 


original cause. 


FORCES IN THE INTERIOR OF AN ELECTRIC 
CONDUCTOR. 

Some time ago reference was made to the interesting phe- 
nomenon observed when a heavy current of electricity was passed 
through a liquid conductor. The latter tends to contract and 
may even be entirely divided by the current. In the Physical 


Review for June, Dr. Edwin F. N orthrup deals in some detail 


with the physical forces set up by the current which cause 


this contraction to take place. He recalls an interesting experi- 
ment suggested by Maxwell, in which two permanent magnets 
are suspended so that they are free to rotate in a plane normal 
toa conductor carrying current. If similar poles of the magnets 
are placed adjacent to the conductor, the opposite poles being 
directed away, a couple will be set up by each pair of poles, 
each acting to revolve the pair of magnets in the opposite direc- 
tion around the conductor. Due, however, to the fact that the 
poles of each magnet are of similar strength, and that the field 
of force varies inversely with the distance of the pole from the 
conductor, the resulting couples exactly balance, and no motion 
takes place. Passing, however, into the conductor, a different 
state of affairs is found. There can be no magnetic foree within 
a closed conductor due to current passing through it; if, there- 
fore, the conductor be considered as a series of concentric eylin- 
ders, the current in each of these cylinders will set up a mag- 
netic field around it, but will give rise to no ficld within it. 
There will hence be a magnetic field at the edges of the con- 
ductor, due to all the elementary cylinders, and from here the 
field will decrease in strength to the centre of the conductor, 
Where it will be zero. In other words, the strength of the 
Magnetic field varies directly as the distance from the centre 
If, therefore, Maxwell’s experiments be per- 
formed Within a conductor, rotation should take place; and by 
using an electrolytic conductor consisting of a column of copper 
sulphate, it was found that the action did occur. 

Another interesting experiment is based upon Amperes idea 
He considered that a con- 


of the conductor. 


of a current flowing in a conductor. 
ductor might be looked upon as a bundle of conductors, each of 
which 18 carrying its own current. Now, if a conductor carry- 
mg an electric current be placed within the magnetic field, a 
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force will be set up, tending to move it in a definite direction. 
Since each of these elementary conductors lies in the magnetic 
field produced by all those nearer to the axis of the conductor 
than it, a force should be set up upon it, and this should be in 
the direction tending to move the element toward the centre of 
the conductor. In'other words, the magnetic force due to the 
current in the conductor tends to draw the elementary currents 
together, to contract them, as was observed; and if they were 
free to move they would all concentrate in the axis of the con- 
ductor. This effect is very prettily shown by placing within the 
liquid conducting cylinder of copper sulphate a loose wire, which, 
due to its lower resistance, would carry a somewhat heavier 
current than the neighboring liquid filaments, and which would 
therefore be acted upon more strongly. lt was found that this 
wire did move until it took a position as nearly as possible along 
the axis of the cylinder. 

It is interesting here to note the difference between this effect 
and that due to an alternating current. In the latter case the 
current tends to flow along the surface of the conductor, thus 
giving rise to what is known as the skin effect. The explana- 
tion given above of the tendency of the elementary conductors 
to concentrate at the centre is independent of the direction of 
the flow of current. It therefore exists whether the current be 
direct or alternating. With the alternating current, however, 
there is a new effect due to the varying character of the current. 
The magnetic field set up within the conductor by this current 
is itself varied, and this gives rise to an opposing electromotive 
force. If the current be concentrated along the centre of the 
conductor, this effect within the conductor will be a maximum ; 
but if the current be concentrated on the surface there will be 
no interior magnetic field, and the effect within the conductor 
itself will disappear. The ampere clfect, however, is present, 
so that the current takes up that distribution in the conductor 
which the opposing forces permit; in other words, it selects the 
path of least resistance. When the conductor itself is not free 
to move the distribution of the current in it is but slightly 
affected, as is shown by the Hall effect. Hence the inductive 
effect greatly predominates. It would be interesting, however, 
to sce if the Hall effect is measurable within a solid conductor. 

It may be noted, further, that this effect of the contraction 
of a fluid conductor might be explained by the new theory of 
metallic conduction. This attributes the conduction of elec- 
tricity to the motion of electrons, although these are in some 
way or other mixed up with the molecules of the conductor. 
A charged body moving in a magnetic field would tend to be 
deflected. The forces due to the current tend to deflect the elec- 
trons toward the centre of the conductor and to concentrate the 
current there. In this case, however, it is necessary to assume 
that the deflecting of the electrons also drives the molecules of 
the conducting fluid towards the centre and it is not clear how 
this takes place as there seems to be no movement of the mole- 


cules along the conductor with the current. 
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Society for the Promotion of 
. Engineering Education. 


The fifteenth annual meeting of the So- 


ciety for the Promotion of Engineering | 


Education was held at the Case School 
of Applied Science, Cleveland, Ohio, 
July 1, 2 and 3. A programme of fifty- 
seven papers had been arranged, the 
greater number of which were presented 
and discussed. A number of these are 
of interest to electrical engineers. 
Frederick W. Atkinson, president of the 
Polytechnic Institute of Brooklyn, pre- 
sented a paper entitled “Technical Educa- 
tion With a View to Training for Leader- 
ship.” This called attention to the 
demand for men having a_ technical 
education, who were also able to handle 
men, and the author described a course of 
study, planned by the Polytechnic In- 
stitute of Brooklyn, to prepare men for 
meeting this demand. It is intended that, 
in addition to a good scientific and tech- 
nical training, a few men shall be given a 


broader education. These men are to be. 


carefully picked out, and as they advance 
the class is to be sorted, so as to elimi- 
nate all but the most competent. The 
class will be limited in number so that 


each head of a department comes in per- 


sonal contact with all of his students. 

A paper on “Central Station Design” 
was presented by Professor A. A. Radtke, 
in which the author gives his ideas of the 
most satisfactory way of treating the sub- 
ject. 

Professor J. W. Schuster read a paper 
entitled “Organization and Conduct of an 
Electrical Engineering Laboratory.” The 
author believes that the province of the 
engineering school is that of laying a 
broad foundation for engineering practice, 
and the proper use of the laboratory in 
conjunction with theoretical analysis will 
do more to fix the principles thoroughly 
than any other agency. 

In Professor Harold B. Smith’s paper, 
entitled “The New Electrical Engineer- 
ing Building of the Worcester Polytechnic 
Institute,” this building was deseribed. 
It was completed during last May, and 
has a floor space of 43,000 square feet, 
costing approximately $125,000. The 
present equipment of the laboratory is also 
described. 

Professor J. W. Esterline described the 
new electrical engineering laboratory of 
Villanova College, and Professor D. C. 
Miller the: Rockefeller Physical Labora- 
torv of the Case School of Applied 
Science. 

Professor (C. H. Benjamin read a paper 
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describing the use of loose-leaf notes in 
laboratory work, and Professor Stephen E. 
Slocum one entitled “Basic Principles in 
the Construction of a Text-Book.” The 
author of the latter paper believes that 
there are three essential requisites for a 
text-book. To stimulate interest in a par- 
ticular subject, it should utilize this in- 
terest to master fundamental principles, 
and it should give the student proficiency 
in their practical application. 

Professor J. M. White, in a paper en- 
titled “Relative Efficiency of Instruction 
in Engineering Subjects,” described a 
method which had been devised to deter- 
mine the relative efficiency of work ac- 
complished by recitations, lectures, draft- 
ing-room work, shop work, laboratory 
work and field work. The method consists 
in multiplying the number of students 
which one instructor can handle efficiently 
with the number of hours which it may 
be reasonable to expect to devote to this 
work each week. Giving recitation work 
an efficiency designated by one, the fol- 
lowing are the conclusions reached: lec- 
tures, 1; drawing, 1.4; designing, 2.3; 
shop, 1.8; laboratory, 3.5; field work, 2. 

Charles F. Scott, in a paper entitled 
“The Technical Graduate and the Elec- 
trical Manufacturing Company,” dis- 
cussed the kinds of work for which 
technical graduates are desired, and the 
special qualifications necessary for success. 

Professor Henry H. Norris discussed 
methods of studying current technical 
literature. 

Dr. W. S. Franklin described “A Course 
in Physics for Engineering Students.” 

There were groups of papers dealing 
with special topics, such as the functions 
of the dean of colleges of engineering, 
methods of conducting examinations, 
methods of teaching the elementary. sci- 
ences, apprenticeship courses, and other 
special elementary courses of instruction 
in science and engineering. 

There were also several papers dealing 
with engineering experiment stations. 
Professor L. P. Breekenridgve deseribed 
that at the University of Illinois and 
Professor G. W. Bissell that at Iowa State 
College. Professor J. H. Holmes described 
the work being done by the United States 
Geological Survey in investigating the 
fuels of the United States. 

The presidential address, delivered by 
President D. C. Jackson, was upon “The 
Relations of the Engineering Schools to 
the Secondary Industrial Schools.” 

The following officers were elected for 
the next year: Charles S. Howe, presi- 
dent; Clarance A. Waldo and William G. 
Raymond, vice-presidents; William O. 
Wiley, treasurer; Arthur L. Williston, 
secretary, Pratt Institute, Brooklyn, N. Y. 
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Alternating-Current Electric 
Locomotive Test. 


A test of the single-phase alternating- 
current electric locomotive being built bv 
the Westinghouse Electric and Manufac- 
turing Company for the Pennsylvania 
Railroad’s approaches to New York city, 
was made at the yard of the Westinghouse 
company, East Pittsburg, Pa., on July 11. 
This is the first time that this locomotive 
has been exhibited to outsiders, although 
the work of developing it has been going 
on for some years past under the scrutiny 
of George Gibbs, chief engineer of the 
Pennsylvania Railroad’s electric traction 
division. 

During the test of the locomotive a 
speed of seventy miles an hour was at- 
tained, although the locomotive was not 
designed for such excessive speed. The 
two approaches of the Pennsylvania tun- 
nel under the Hudson and East rivers 
have grades of two per cent, and the high 
power of the locomotive is intended to 
enable it to draw heavy trains up these 
grades, rather than to give high speed on 
a level. The locomotive is rated at 4,000 
horse-power, and it is said that it will de- 
velop even higher speed than that shown 
during the test. It ran very smoothly, 
with a noticeable absence of swaying and 
rocking even at the high speeds attained. 

At one part of the track on which the 
test was made there is a sharp grade with 
but slight super-clevation, This was easily 
taken at a speed of sixtv-three miles an 
hour. 

One section of the test track is fitted up 
to comply with the requirements of the 
Pennsylvania tunnel. Jere there is a 
third rail instead of the overhead trolley 
which is used on the rest of the track. 
Operation on this section of the road was 
as satisfactory as elsewhere. 
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“American Street Railway Investments.” 
New York. McGraw Publishing Company. 
Cloth. 453 + liv pages. 10 by 1314 inches. 
Supplied by the ELectrican REVIEW at $5. 


The fourteenth annual volume of 
“American Street Railway Investments” 
covers 453 pages of statistical matter, an 
Increase of twenty-one pages over the edi- 
tion of 1906. There are forty-four maps. 
on which the systems of forty-seven sep- 
arate companies are shown, Complete data 
are given for the street railways of the 
United States. Canada, Cuba, Hayti, 
Hawaii, Puerto Rico, the Philippine 
Islands, Jamaica and Trinidad, together 
with a comprehensive index. 
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AN ARTICLE RELATING TO THE USE 
OF THE SEARCHLIGHT AND OTHER 
ELECTRICAL APPARATUS EM- 
PLOYED IN THE PERMANENT: SEA- 
COAST DEFENCES OF THE UNITED 
STATES. 


BY M. 0. SULLIVAN. 


The recent maneuvres of the permanent 
inner defences of the city of New York 
at forts Wadsworth and Hamilton in New 
York harbor, and Fort Schuyler on Long 
Island Sound, brought forcibly to mind 
the all-important part which the search- 
light and that commonplace method of 
illumination in social and industria] life, 
the incandescent lamp, will play in case 
of war in the defence of the city. 

Electric lighting and other applications 
of electricity have worked wonders in the 
seacoast forts of the United States. All 
that many of the soldiers in the coast ar- 


SEARCHLIGHT Party, UNITED States Coast 
ARTILLERY. 


tillery service need now is an ear to hear 
an order ag transmitted over the telephone, 
an eye to see an electric button, and a 
finger to touch it. Electricity and the in- 
ventor do the rest. Dependence upon 
electricity is becoming almost an instinct 
among the personnel of our modern forts, 
and in this service electricity will perform 
its greatest deeds in the future. 

To-day the science of seacoast defence 
has become go exact, and its instruments 
of execution so mechanically terrible, that 
individual heroism can no longer be de- 
pended upon as the important factor in 
determining the result of a conflict. 
Napoleon’s statement to the effect that 

_ God is always on the side of the combatant 
having the most cannon is true to-day, in 
seacoast defence operation only when the 
cannon are of the most modern make, 
handled with the greatest degree of ac- 
curacy, and reinforced by technical skill 
and appliances in all branches of the fort 
80 perfectly as to be practically flawless. 
In other words war on the seacoast, to- 


day, is not a question of men but of 
machinery, 
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Before the machinery period began in 
the forts, the manipulation of the guns 
required more muscle but less skill. More 
bravery was demanded, but legs intelli- 
gence. There was more tugging and 
straining, and more danger because the 
men were exposed to the enemy’s fire. 

The skilled engineers of civil life as 
well as the army, who laid the hands of 
ingenuity on the problem of seacoast de- 
fence, have produced results which show 
that this department of the military art 
does not differ from many lines of indus- 
try, inasmuch as the process of evolution 
always tends to eliminate the personal 
factor as much as possible, substituting 
mechanical means for manual operation. 

The extraordinary requirements of 
modern seacoast defence have forced mili- 
tary designers into the field of electricity 
for many of the most important elements 
which enter into the composition of their 
work. While a seacoast fort in its em- 
placements and the powerful guns it car- 
ries represents some of the earth’s finest 
mechanical productions, it is in the de- 
tails by which successful operation of the 
component parts is accomplished that we 
find many of the most effectual applica- 
tions of the many electrical devices so 
familiar to social and commercial life. 

The history of engineering development 
in the United States Coast Artillery Serv- 
ice is a story of constant increase in the 
intricacy of its machinery. From an art 
seacoast defence has become a science, and 
all experts recognize that its mastery de- 
mands a complete and technical skill un- 
dreamed of in earlier and simpler days. 
On every side it is showing the stamp of 
the machine which makes it so much 
harder for the layman to understand, and 


TELEPHONE Scouts, UNITED States Coast 
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has made the experts who operate these 
engines which protect the threshold of the 
country just so much more necessary. 
Electrical application is scarcely more 
diversified in any small city than in a 


cipal factor in attack and defence. 
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first-class fort, nor are finer experts re- 
quired than the skilled electricians, who 
must also be soldiers, of the coast artillery 
service. It would be very difficult, if not 
impossible, to find in so small a space 


UNITED States Coast ARTILLERY RUNNING 
ELECTRIC LIGHT AND TELEPHONE LINES. 


a better proof of the value of many elec- 
trical devices so familiar to industrial life 
than from their inspection as they appear 
in a modern fort. The progress of forti- 
fication engineering is nothing short of 
marvelous. Forts that were in commis- 
sion not very much longer than ten years 
ago, now stand only as finger-posts indi- 
cating the trend of developments. Much 
of this development has been wrought by 
the aid of electricity. The guns and em- 
placements stand out in bold contrast to 
those of fifteen years ago, but it is only 
when the means of operation are investi- 
gated that we find the great developments 
which have made seacoast defence a contest 
of the power and accuracy of machines, 
rather than a physical affair dependent 
upon the skill and nerve of. men. The 
man behind the gun has by popular ac- 
claim been credited with being the prin- 
It is 
safe, however, to state that his efforts at 
night will be in vain if the searchlight 
is not able to locate the enemy. It will 
therefore be readily apparent that the con- 
necting link which serves to unite the 
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whole physical and mechanical structure 
is the electrical system. 

Electric light is used in units ranging 
from the sixty-inch diameter searchlight 
requiring twelve kilowatts, and rated at 
194,000,000 candle-power, which lights up 
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due simply to its present employment, but 
to the fact that the future development 
of harbor defence is largely dependent 
upon electrical science. 

Picturesque, as were the old time sea- 
coast forts, with their manually operated 
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TRANSPORTABLE ENGINE AND DYNAMO FƏR SUPPLYING CURRENT FOR SEARCHLIGHT, 
UNITED STATES Coast ARTILLERY. 


an object two and one-half miles distant 
with the brightness of the full moon on 
a clear dark night, and enables a person 
located to one side of the projectile with 
the aid of a glass to distinguish a vessel 
at six miles distance, to the miniature in- 
candescent lamp used for lighting the 


armament, they speedily yiclded to the 
march of modern progress until to-day 
picturesqueness has disappeared. With 
the disappearance of the man behind the 
gun there has come a pressing need for 
men of higher intelligence and mental 
training in the seacoast defence service. 


TRANSPORTABLE SEARCHLIGHT, UNITED STATES Coast ARTILLERY, 


cross hairs of the range-finding instru- 
ments and requiring but twenty watts. 
The subject of the greatest interest at 
present in connection with the permanent 
seacoast defence of the United States is 
the extensive employment of electricity in 
connection therewith. This interest is not 


The romance and picturesqueness of 
standing at the guns exposed to the 
enemy’s fire inviting the soldier to brave 
and valued conduct has been succeeded by 
the exact requirements of electricity and 
mechanism. What mystery remains is to 
be found in the massed powers of destruc- 
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tion, the searchlights which stab the dark- 
ness and supplement the eye of the sentry, 
the swinging of huge guns by the mave- 
ment of tiny switches and firing them by 
a finger touch, the multiplication of sig- 
nal systems until forts can talk to ships 
and each other by day or night with as- 
tonishing swiftness and accuracy and the 
endless succession of machines controlled 
directly or indirectly by electricity. In 
many instances the apparatus does not 
differ in any particular detail from the 
same type and class used for civil pur- 
poses, but military requirements have made 
it necessary to strengthen and embellish 
the apparatus to meet the rude shock of 
actual service. 

The modern fort is theoretically and 
practically a vast fighting machine in 
which two forms of energy are extensively 
employed, explosives and electricity. The 
projectiles from the guns are propelled 
by explosives, but electricity is the reign- 
ing influence with regard to the lighting, 
the signaling, the adjustments of huge 
mechanisms such as twelve-inch guns and 
the actual communication established over 
the entire zone of operation. The search- 
light has dissipated the isolation of the 
harbor at night and given it an entirely 
modern atmosphere. The scouting ships 
far out at sca which guard the forts 
against surprise are linked to land and 
each other by this means of intelligence, 


as the far-trailing searchlight stations, 


which would be located along the coast 
in times of war, would form an unbroken 
system. 

In comparison with the rapidity with 
which ambition must be delivered to the 
guns, man is so puny that of neces- 
sity it is done by machinery. The eleva- 
tors which bring up to the cannon their 
powder and shell, are operated easily and 
quickly by means of electric motors, which 
receive their energy from the same dyna- 
mos and storage batteries that furnish cur- 
rent for the searchlights, human fingers 
being necessary chiefly to raise and lower 
tie levers and manipulate the switches 
which set the machines in motion. 


—__+-@——_—_—_- 

New York Electrical Show. 

An electrical show will be held in New 
York city, at Madison Square Garden, to 
open on September 30 next. It is an- 
nounced that a very comprehensive exhibit 
of electrical appliances will be shown. The 
Garden will be laid out on a new plan, 
there being contemplated three avenues, 
designated as Edison, Westinghouse and 
Franklin, running east and west; and 
three cross streets running north and 
south. The lighting arrangements will 
be very elaborate. 
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A NEW TYPE OF INSULATOR FOR 
HIGH-TENSION TRANS- 
MISSION LINES.: 


BY E. M. HEWLETT. 


LINK INSULATORS—SUSPENSION AND 
STRAIN TYPE. 


The transmission of large amounts of 
power over long distances thas reached 


Fia. 1.—Link INSULATOR FOR SUSPENSION. 


such proportions that the voltage necessary 
to transmit this energy makes the prob- 
lem of line insulation difficult, The so- 
called “pin” type of insulator has been 
enlarged to meet the greater demands 
until it has approached, if not already 
passed, the limits of good construction. 
H. W. Buck has given this matter a great 


ELECTRICAL REVIEW 


hanging vertically beneath the cross-arm 
(or other point of Suspension). The 
strain insulators are used at turns and at 
intervals of say, every mile, to support 
and “anchor” the line, also as pull-off 
insulators on curves and to dead-end lines. 

It is intended in this paper to give 
some mechanical and electrical tests and 
describe a porcelain insulator which the 
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age of 25,000 volts per disc. For higher 
potentials the discs are placed in series; 
for instance four ten-inch discs would be 


suitable for a 100,000-volt line. As the 
separate discs arc over wet at approxi- 
mately 65,000 volts, the rated voltage of 
25,000 volts is within safe limits. The 
ten-inch discs were tested and did not 
fail with a load of three tons. - 

The insulators described above being 


Fia. 3.—PossıiBLE METHOD oF LINE SUPPORT. 


writer has designed to carry out this meth- 
od of supporting of high-potential trans- 
mission lines. 

Each insulator unit is a flanged or 
petticoated disc with an enlarged central 
portion having two interlinked semi-cir- 
cular holes. It is called a “link insulator” 
because it is used to insulate the inter- 
linked tie-wires. The holes in the insu- 
lator are so arranged that the tie-wires 
which pass through them exert a compres- 
sion strain on the porcelain (Fig. 4). 
Should the insulator break, the loops of 
the tie-wires will still be intermeshed, 
and as the discs are used in series, with a 
factor of safety, the remaining discs will 
prevent a ground being formed until the 
break can be repaired. The link insulator 
for suspension (shown in Fig. 1) is a pet- 
ticoated disc, while the strain insulator 
(Fig. 2) is a dise with a grooved flange. 


Fie. 2.—STRAIN INSULATOR. 


deal of study in his high-potential trans- 
mission work and being dissatisfied with 
the mechanical features of a pin insula- 
tor, has devised a method of line construc- 
hon involving the use of “suspension” 
and “strain” insulators. The suspension 
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The mechanical and electrical features of 
the two forms of insulator are essentially 
the same. The petticoats and flanges are 
so arranged that one side of the insulator 
is always protected from rain. 

A diameter of ten inches for both 
types of insulators has been found by ex- 
periment to be most convenient and such 
insulators are suitable for a working volt- 


made of one piece of porcelain, no ce- 
mented fittings or sections are necessary. 
They are not affected by extreme heat or 
cold, having stood the test of a severe 
winter. Tests prove that insulators with 
sheltered surfaces stand a much higher 
rain test than a much larger insulator 
which has no dry surface, as for example, 
a flat disc without the flange or petticoat. 


Fig. 4.—ILLUSTRATING STRESS OF TIE WIRES. 


Fig. 3 shows a possible method of line 
support using ten towers per mile, in 
which the line is anchored at the end of 
each mile and at curves, and suspended 
at intermediate towers. From the cut it 
will be noted that the conductor is looped 
around the strain links at the anchorage 
towers. The use of this type of insulator 
does away with torsional strain on the 
cross-arms, giving it a decided advantage 
over the pin insulator. It is obvious that 
the link insulator is adaptable to a great 
variety of conditions. 

Fittings have been designed for use 
with these insulators to fit the conditions 
thus far presented, but each case should 
be considered as it comes up and such 
fittings designed as are necessary. 
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SOME NEW METHODS IN HIGH- 
TENSION LINE CONSTRUCTION. ' 


BY H. W. BUOK. 


The great economies in the cost of gen- 
erating power which have been obtained 
in the large steam turbine stations and 
hydroelectric plants are leading to the 
general abandonment of small generating 
stations and the increase in transmission 
distances in order to distribute power 
over a large territory. In other words, 
100,000 horse-power can be generated in 
one station and transmitted 100 miles 
cheaper than it can be generated and dis- 
tributed from ten 10,000-horse-power sta- 
tions near the centre of load. On account 
of this tendency toward the concentration 
of generating units, the overhead trans- 
mission line has assumed a position of 
great importance in electrical installations, 
and the same permanency and reliability 
is demanded of it as of the generating 


station itself. The wooden pole line of 


the past has been practically abandoned 
and steel construction has been substi- 
tuted. 

The long distances required for many 
of the modern lines, the large amounts of 
power to be transmitted, and the very 
high price of copper and aluminum—all 
have combined to force up the transmis- 
sion voltage to the highest practicable 
limit. In consequence the demand for 
high-voltage overhead line insulators has 
outgrown the present standard practice, 
and some new systems will have to be in- 
troduced to meet the new conditions. 

The method of line construction here 
described has been developed by the writer 
and E. M. Hewlett and is believed to offer 
a means of operating lines safely at higher 
potentials than is practicable with insula- 
tors of the pin and petticoat type. 

Fig. 1 illustrates in a diagrammatic 
way the arrangements for one circuit. 
The tower supports shown here are those 
which were used merely for experimental 
work and need not be considered as a com- 
mercial design. Each span is dead-ended 
at each support as shown, through a series 
of insulating units which in this case are 
plain discs connected together with steel 
links. The various spans are then elec- 
trically connected by jumpers hung below 
the insulators. The insulators are di- 
rectly attached to the cross-arms, elimin- 
ating all pins. The number of discs linked 
together in series depends upon the line 
voltage, the discs themselves being iden- 
tical for all voltages. 

“1A paper presented at the twenty-fourth annual 


convention of the American Institute of Electrical En- 
gineers, Niagara Falla, N. Y., June 26, 1907 


ELECTRICAL REVIEW 


Fig. 2 illustrates a design for a 100,- 
000-volt two-circuit line which is soon to 
be constructed for transmitting 50,000 
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the cross-arm on most of the towers. The 
lines will be dead-ended with jumper con- 
nection as shown only at angles and on 


Fig, 2.—DEsien or 100,000-Voit, Two-Crrcuit LINE. 


horse-power 165 miles. The spans in this 
case will range from 500 to 1,000 feet in 
length. Here the line is suspended below 


tangents at about every fifth tower. This 
dead-ending will be for the purpose of 
stopping any creeping of conductors on 
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the line as a whole, to check the transmis- 
sion of longitudinal waves along the con- 
ductors due to wind, and on curves to take 
the side stress of the conductor due to 
change in direction. In this installation 
the lines will not be triangulated, but at 


ELECTRICAL REVIEW 


which might be termed “series unit insu- 
lation,” over the pin and petticoat type 
may be summarized as follows: 

1. With the standard type of pin in- 
sulator now used the difficulties of con- 
struction increase very rapidly at the 


p 
t Miu he 


Fro. 3.—80,000-VoLt Two-Crrcuit LINE.. 


suitable intervals along the lines the con- 
ductors will be transposed so as to bal- 
ance up effects of mutual static and mag- 
netic induction. Special cross-arms will 
be installed at transposition towers. 

Fig. 3 illustrates another design for a 
two-circuit line which is to be built for 
80,000-volt operation. The spans in this 
case will range from 300 to 400 feet and 
the conductors will have an approximate 
triangular relation. The conductors will 


be suspended by a series of insulators | 


from the cross-arms as in Fig. 2 with oc- 
casional rigid attachment, for the reasons 
given above. | 

Fig. 4 shows a method of assembly of 
the insulators for suspension under a 
cross-arm. Fig. 5 illustrates a method of 
assembly where spans are dead-ended at 
the cross-arm with jumper connection. 

The advantages of this construction, 


higher voltages. The cost of insulator for 
a given margin of safety increases for 
voltages above 60,000 nearly as the cube of 
the increase in voltage. Either very large 
petticoat diameters must be used, or very 
high insulators with many petticoats. In 
either case the manufacture of the porce- 
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only in direct proportion to the increase in 
voltage, the only change being in the num- 
ber of units in series. There is practi- 
cally no limit to the degree of insulation 


obtainable. 
2. One of the most difficult elements 


Fia. 4.—ASSEMBLY OF INSULATOR FOR SUSPEN- 
SION UNDER CROS88S-ARM. 


of design in a transmission tower where 
long pins and petticoat insulators are used 
is to obtain a cross-arm which will resist 
the torsional stresses due to the leverage 
of the pin. With the pin entirely elimi- 
nated, the stresses are directly applied to 
the cross-arm ; this cheapens the construc- 
tion of the tower. 

3. In the arrangements shown where 
the insulating units are attached on either 
side of the cross-arm, taking the full ten- 
sion in the line with jumper connection 
between spans, the insulation can be in- 
creased indefinitely by adding discs in 
series without increasing the space occu- 
pied on the tower. 

4. Where each span is dead-ended, as 


Fic. 5.—AS8SEMBLY OF INSULATOR FOR DEAD-ENDING. 


lain parts is a difficult and expensive mat- 
ter, and with the long pin necessary the 


` mechanical stresses from the line on in- 


sulator, pin, and cross-arm are objection- 
able. With the series unit system here 
proposed the cost of insulator progresses 


in (3), all faces of the insulating units 
are exposed to the cleansing action of the 
rain, so that dirt can not accumulate there- 
on. This arrangement also prevents the 
dripping water from forming electrical 
communication between units as occurs 


96 


from one petticoat to another in the pin 
type of insulator. 

5. A standard insulating unit can be 
adopted for all voltages, the only varia- 
tion being in the number linked in series. 
This simplifies the manufacturing prob- 
lem. . 

6. If any insulating unit becomes dam- 
aged or completely shattered the insula- 
tion of the remainder is not affected. The 
damaged unit can be replaced without the 
necessity of renewing the whole. 

7. If a tower is directly struck by light- 
ning the cross-arms will be likely to make 
the discharge, since they are above the 
lines, whereas in the pin type of insulator 
the line is usually the highest point. 

8. In long-span installations where the 
conductor at each end of the span is tied 
fast to an insulator mounted on a pin, ex- 
perience has shown that crystallization is 
apt to take place in the conductor at the 
tie, due to its rigidity at that point and 
the vibrations in the span. This fre- 
quently results in breakage of the con- 
ductor. The flexible connection between 
conductor and cross-arm afforded by the 
series of insulators should reduce this 
tendency to crystallization, and should 
therefore permit spans of any length to 
be used without further precautions 
against this action. 

Fears may be expressed that with the 
conductor suspended under the cross-arm 
series swinging to and fro might take 
place. From numerous observations it is 
believed that no such swinging will occur. 
Long aerial spans under wind pressure 
take a permanent and steady deflection 
throughout the span proportional to the 
average wind velocity along the span, and 
no indications have been observed of long 
spans responding to so-called gusts. The 
towers shown in this paper are. designed 
so that the conductor can safely be de- 
flected by the wind about sixty degrees 
on either side of the neutral position. 

Insulators of a great many forms have 
been built and tested, but the one which 
gives the best results electrically and me- 
chanically is the “link type” developed by 
Mr. Hewlett and having the grooved or 
fish-tail periphery. Four of these in se- 
ries is sufficient for 100,000-volt operation 
with a liberal factor of safety. 

A very important element in this con- 
struction is of course the methods of fast- 
ening the insulating units together and 
attaching them to the line and cross-arms. 
This can be accomplished in many ways 
and several methods have already been 
worked out, but these details are beyond 
the scope of this paper. Further experi- 
ence in practical line construction and op- 
eration under this system will demonstrate 
the best methods of installation and at- 
tachment. 


ELECTRICAL REVIEW 


Electrical Equipment in a 
Northwestern Paper MII. 
The Willamette Pulp and Paper Com- 

pany, of Oregon City, Ore., has recently 

added to its plant a second factory which 
with the older mill enables the company 
to produce 140 tons of newspaper per day. 

The complete plant of the Willamette 

Pulp and Paper Company is one of the 


largest of the kind on the Pacific coast - 


and supplies paper for the principal daily 
newspapers of the Northwest. 

The new mill, being for the most part 
electrically driven, furnishes an excellent 
example of the advantage of this flexible 
method of power distribution. The Wil- 
lamette river at this place has a fall of 
about twenty-five feet and the old mill of 
the company is located at the brink of the 
falls. The new mill is about 1,000 fect 
distant and is driven by induction motors 
supplied with current from a water-wheel- 
driven generator located in the old mill. 
By utilizing the electric system in this 
way, it has been possible to develop some 
750 additional horse-power at the falls 
and at the same time locate the mill ad 
vantageously. 

The electrical equipment was furnished 
by the General Electric Company and con- 
sists of a 600-kilowatt, three-phase, 600- 
volt revolving-field, alternating-current 
generator, direct connected to a 1,000 
horse-power water-wheel built by the Platt 
Iron Works. The power is transmitted 
directly at the generator voltage. 

To insure against a shut-down in the 
new mill, arrangements have been made 
with the local company for power, should 
any accident happen to the paper com- 
pany’s generating equipment. 

In the new mill, both group and indi- 
vidual induction motor drives have been 
arranged. The motors arc all of the squir- 
rel-cage type and operate at 550 volts. 
One group consists of a twelve-inch by 
twelve-inch chipper, a chip separator, a 
saw-dust conveyer and a buckethoist, 
driven by a 200-horse-power induction 
motor. The motor is operated about eight 
hours per day and carries the load easily, 
no matter how hard the chipper is crowd- 
ed. The buckethoist carries the chips into 
hins ready for the digester. 

A second group driven by a 200-horse- 
power induction motor consists of three 
pumps and four beaters, each handling 
650 pounds of pulp. This motor runs 
continuously twenty-four hours per day. 
The beater load fluctuates greatly, vary- 
ing with the amount of moisture in the 
pulp and the amount of pressure exerted 
by the operation, Owing to the large 
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starting effort required for the beaters, a 
friction clutch is inserted in the line shaft 
so that the motor can come up to speed 
without load and then take the load grad- 
ually by means of the clutch. 

A third induction motor having a ca- 
pacity of 100-horse-power drives two 
chest-agitators and three pumps. The pa- 
per is reduced to the proper consistency 
for the paper machines in a Jordon en- 
gine, which is driven by a 100-horse-power 
motor. 

A ten-horse-power motor is bolted to the 
elevator. This motor runs continuously, 
taking full load only when the elevator is 
in use. The four wet machines and three 
Decker machines are also driven from a 
counter-shaft belted to a fifty-horse-power 
induction motor. 

Steam power is used for the operation 
of the 152-inch Fourdrinier paper-making 
machine, A 650-horse-power non-con- 
densing engine is used for this purpose, 
the exhaust steam being piped to the dry- 
ing cylinders on which the paper is rolled 
before being calendered and reeled. 

a E 


Two Notable Night Pictures 
of New York City. 


On the page opposite are presented two 
remarkable night pictures of New York 
city, reprinted from a recent Edison Bul- 
letin. These pictures were taken looking 
up and down Broadway from the Times 
Building, at Forty-second street and 
Broadway, familiarly known as Long Acre 
Square, and recently changed to Times 
Square. To any one familiar with the 
city, many landmarks are at once appar- 
ent, such as the Hotel Albany, the Hotel 
Astor, the New York Roof Garden, the 
tower of Madison Square Garden; and 
away off to the left in the illustration look- 
ing up Broadway may be seen the big 
Edison sign at Shadyside, N. J. In this 
same picture the abrupt stop which Sev- 
enth avenue makes at Fifty-ninth street, 
and the black spot representing Central 
Park, may be easily seen. It is hardly 


likely that a similar set of pictures could 
he made in any other city in the world. 
The shape of Manhattan Island, running 
almost due north and south, with the 
“Great White Way” in its geographical 
and almost geometrical centre, adds to the 
effectiveness of such a view. 

In connection with such pictures as 
these, the following statistics, which have 
been very recently made by the New York 
Edison Company, will be of interest: The 
Edison installation on Manhattan Island 
alone consists of 2,603,604 incandescent 
lamps, 34,119 arc lamps, and 148,333 
horse-power in motors. The total con- 
nected load, including all other current- 
using devices, amounts to 5,050,056 six- 
teen-candle-power equivalents. 
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(Reproduced by courtesy of New York Edison Company.) 


“THE Great WHITE Way,” New York City. Looxine SOUTH FROM THE TIMEs BUILDING aT BROADWAY AND FORTY-SECOND STREET. 
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“Tue Great Waite Way,” New York City. Looking NORTH FROM THE TIMES BUILDING AT BROADWAY AND FORTY-SECOND STREET. 
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Electrical Notes from Great Britain. 


of long submarine telegraph 

cables was exhibited recently by 
S. G. Brown before the Physical Society 
of London. It consists of three parts: 
(a) the actual relaying device or drum re- 
lay; (b) an inductive shunt with closed 
iron circuit for use across the receiving 
coil to curb the signals and straighten out 
the zero; and (c), a method of applying a 
local current possessing suitable time-lag 
to the receiving coil to correct the tendency 
of signals made up of two or more impulses 
of the same polarity to fall away to zero 
due to the charging-up of the receiving 
` condenser itself. The conditions and 
difficulties met with in dealing with the 
question of the design of a relay for long 
cable-work were shown to differ from 
long-distance telegraphy on land lines. 
These are: 

(1.) The minute currents recorded at 
the end of a long cable, when working 
at its limit of speed, necessitate an in- 
strument of high sensitiveness. 

(2.) There is the difficulty of making 
and breaking contact with the usual form 
of “butt” contact owing to insufficient 
pressure to break through surface oxida- 
tion, or if contact be satisfactorily made, 
the want of power to break away again 
due to coherence of the contact surfaces. 

(3.) The variation from the neutral po- 
sition of a relay-tongue fixed to the coil 
of a receiving instrument due to the un- 
equal charging-up of the cable and re- 
ceiving condensers necessitates some 
method of straightening out the zero. 


. N APPARATUS for relay working 


Burnley owns approximately eleven miles 
of electric trolley line which is operated 
municipally. In his sixth annual report, 
Henry Mozley, the manager of the system, 
mentions that for the first time the annual 
net receipts have been sufficient to pro- 
vide the sum necessary to set aside for 
renewals and depreciation. Taking pre- 
vious years into account there is a de- 
ficiency of $21,000, and this it is hoped 
to make up during 1907. Mr. Mozley 
states that all the axles of the last lot of 
double-deck cars have broken—seventeen 
during the past year, and now the “Ameri- 
can 1901” axles are breaking. Ile says 
that the axles although made of the usual 
quality, are not strong enough to stand 
the shocks at points and crossings and a 
special steel is now being used giving 
much greater breaking strains. It ap- 


(From Our British Correspondent.) 


pears that the English and American 
axles have broken after the following 
mileages: 

English axles, from 15,244 to 95,419; 
“American 1901,” 89,077 -to 138,048. 

The English axles all broke in the 
wheel-seat, gear-wheel side; the American 
in the wheel-seat at each end or through 
the gear-wheel keyway. 

Since March last corrugation of rails 
has been rubbed out with carborundum 
blocks applied with an electric locomo- 
tive. 


Dr. J. A. Fleming, on June 14, read a 
paper before the Physical Society on “The 
Poulsen Arc as a Means of Producing 
Oscillations,” illustrated with experiments. 
Before the same meeting W. L. Upson 
made observations on the electric arc, and 
Rollo Appleyard gave an exhibition of a 
direct-reading conductivity bridge for 
rods. At the previous gathering A. Camp- 
bell dealt with and aroused an interesting 
discussion on “The Measurement of 
Mutual Inductance by the Aid of a Vi- 
bration Galvanometer.” He exhibited a 
vibration galvanometer having a moving 
coil controlled by an adjustable bifilar sus- 
pension; by adjusting the tension of this 
the tuning is very easily effected. W. Wil- 
son and W. Makower presented a note on 
the rate of decay of the active deposit 
from radium. 


The proceedings in connection with the 
engineering conference arranged by the 
Institution of Civil Engineers, commenced 
in London on June 18, with the “James 
Forrest” lecture delivered by Francis 
Elgar, L.L.D., F.R.S., on “Unsolved 
Problems in the Design and Propulsion of 
Ships.” On the following morning, after 
the president’s inaugural address by Sir 
Alexander Kennedy, work was carried on 
in a number of different sections, No. 
VII, relating to “Applications of Elec- 
tricity,” being the principal one calling 
for reference here, though in some of the 
other departments as well electrical en- 
gineering matters came under attention. 

C. P. Sparks bricfly introduced the sub- 
ject, “Modern Applications of Electricity 
to Mines.” The principal economies fol- 
lowing electrical use were mentioned and 
factors affecting the cost of power. At 
the Powell-Duffrvn collieries, which have 
low-speed, 


steam-driven generators of 


3,000 kilowatts aggregate (largest unit 


1,500 kilowatts), 2,900 horse-power, being 
employed for haulage, the total cost per 
unit was 0.35 pence, and the average load- 
factor thirty-six per cent; 4,800,000 units 
were generated in twelve months. The 
author’s notes, like those of the other 
papers read at this conference, were pre- 
pared for the purpose of promoting dis- 
cussion. They briefly covered a number 
of points in electric mining applications, 
and were read before a joint meeting of 
the electrical and mining sections. The 
same method was adopted in discussing 
Bertram Blount’s notes on “Electrometal- 
lurgy.” Blount said that there was more 
solid progress being made in electrometal- 
lurgy now, than at any previous time. The 
subject has now been studied like any 
other branch of chemical engineering and 
its principles are well understood, with 
the result that processes which may be of 
considerable laboratory interest, but are 
plainly unworkable commercially, are put 
aside and the energy and money formerly 
wasted on these are directed to those 
which can be made an industrial success. 
The prosperous condition of the aluminum 
industry and experimental work that is 
proceeding for cheapening the cost of 
manufacture received notice, but the 
author said that the largest of all electro- 
metallurgical industries will be the manu- 
facture of steel. He said “will be” be- 
cause suitable methods are only now being 
developed. For years inventors tried to 
smelt iron instead of manufacturing steel 
from iron already smelted in the blast 
furnace. That caused much delay in ar- 
riving at the present status. The Héroult 
and Kjellin electric furnaces were named 
as two of the most distinctive and promis- 
ing. It was stated that probably in the 
first instance the electrical method would 
have its greatest measure of success in 
preparing steels of such high grade that 
any extra cost would be quite outweighed 
by the certainty that the metal would ab- 
sorb no impurity in the course of manu- 
facture. As methods cheapened, however, 
it might well be said that every grade of 
steel now prepared in open-hearth furnaces 
would be prepared in corresponding fur- 
naces electrically heated. The power nec- 
essary should be obtainable from blast- 
furnace gases. 

“Electrical Transmission Gears on 
Motor Vehicles,” was the suhject opened 
by A. A. Campbell Swinton. Considering 
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the “somewhat barbarous” method of gear- 
changing at present in vogue on most 
petrol-driven motor-vehicles, it was not 
surprising that attention had been turned 
to electrical arrangements for arriving at 
what was required, especially for heavy 
vehicles. The chief requirements were 
summarized and the important considera- 
tions to be taken into account when com- 
paring electrical and mechanical methods 
were stated. Short descriptions were also 
given of several arrangements of electrical 
transmission that had been adopted. 
Campbell Swinton said the chief scope for 
such transmission seemed to be on heavy 
vehicles, such as motor omnibuses, lorries 
and the like, and especially large motor 
coaches on rails. There was still much 
room for development and a in 
the electrical system. 

“Up-keep Charges on Large Electric 
Generating Sets,” by H. R. J. Burstal] and 
J. S. Highfield, was a note put forward 
in the hope of eliciting as much informa- 
tion as possible as to the differences which 
may exist in the charges necessary to cover 
the repairs and maintenance of large gen- 
erating units. 

“The Application of Electricity in the 
Working of Railway Points and Signals,” 
by Luis de Moraes Gomes Ferreira, said 
that electricity had not been so promi- 
nently employed as it deserved for these 
purposes in England. The hesitancy in 
adopting it had been due to comparatively 
high first cost, or to doubt as to the re- 
liability and life of motors, switches, etc., 
when subjected to the admittedly unfavor- 
able conditions obtaining on the perma- 
nent way, such as wet, dirt and vibra- 
tion. The principal conditions considered 
essential in modern signaling were 
enumerated. Those conditions are not all 
fulfilled in the usual manual and in many 
of the power systems, but they could be 
met in an electric system. Ir regard to 


cost the maintenance of an electric system _ 


should not be greater than that of the 
manual system, as the money spent in 
cleaning, oiling, painting, and renewing 
rods and wires is saved and will cover 
the cost of electricity used if an econom- 
ical system be adopted. 

In a paper on “Dock Equipment,” read 
in the harbors, docks, and canal section, 
W. W. Squire shortly discussed the rela- 
tive advantages of electric and hydraulic 
appliances in connection with a great 
variety of operations. In regard to cost 
he said it wag dificult to institute a com- 
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parison between the cost of an electric 
generating station capable of supplying 
light as well as power, with that of a hy- 
draulic pumping station which would 
supply power only, but for two stations 
containing plant of equal horse-power the 
advantage of first cost was in favor of 
the electric machinery. The increasing 
use of electric appliances in docks will 
show still further development with added 
experience. 

In the mining section, G. A. Denny 
dealt with problems of the Witwatersrand 
goldfields, and said regarding winding, 
that this problem comprised both the 
hoisting of ore and the raising and lower- 
ing of men into the mines. He per- 
sonally had a leaning toward the electrical 
double-stage system. Hoisting along in- 
clines from the bottom of deep-level shafts 
would probably be electrical. The problem 
was the choice of system, whether rheo- 
static or flywheel control. Denny favors 
the first for short and the second for long 
hauls. E. M. Hann, in his notes on “Ar- 
rangement and Design of Colliery Surface 
Works,” had, of course, to touch a good 
deal upon electrical application. In the 
shipbuilding section, H. A. Ruck-Keene, 
in “The Welding of Structural Materials 
in Place,” devoted attention largely to 
electric welding systems; and in the water- 
works department Messrs. Hawksley and 
Davey discussed the comparative cost of 
pumping by steam, internal combustion 
engines, and electricity, based upon actual 
working. 

In addition to the discussions on these 


and many matters allied to electrical en- 


gineering, there were a large number of 
visits to the larger and more interesting 
among the power stations, telephone ex- 
changes, and other electrical undertak- 
ings in the vicinity of London. The con- 
ference closed on Friday, June 21. 


During the past month the manager’s 
section of the Municipal Tramways Asso- 
ciation have held a two-days’ meeting at 
Blackpool. The discussions, which took 
place in private, were on the following 
subjects: single truck and bogie cars; 
current consumption (meters) ; corruga- 
tion of rails; pay and other allowances to 
motormen and conductors; air-brakes ; ac- 
cidents and transfer tickets. 


The annual conversazione of the Insti- 
tution of Electric Engineers, always one 
of the most enjoyable electrical events of 
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the year, took place at the Natural His- 
tory Museum, South Kensington, when 
the 1,400 to 1,500 guests were received 
by President Glazebrook and his wife, and 
Lord Kelvin (president-elect) and Lady 
Kelvin. The Institution students’ section 
has arranged for a tour among the elec- 
trical works and system of Switzerland, 
commencing on July 5 and concluding 
July 13. 


At the time of writing the London 
County Council Electric Power Supply 
bill is being most exhaustively analyzed 
by the Select Parliamentary Committee 
that has been appointed to examine its 
latest proposals. That the powers if, and 
when obtained, will be leased to private 
enterprise with full protective clauses and 
conditions inserte¢ in the interests of 
taxpayers and consumers, is certain. The 
leasing or transfer conditions are at this 
moment under consideration. 
| ALBERT H. BRIDGE. 

June 22, 1907. 


——o- 


New York Central and New 
Haven Agree Upon Power 
Arrangements. 


The New York Central & Hudson 
River Railroad Company and the New 
York, New Haven & Hartford Railroad 
Company have arrived at an agreement as 
to the terms upon which the Central will 
supply electric power to the New Haven 
for the running of the latter’s trains to 
Woodlawn, from which point they will 
proceed under the road’s own alternat- 
ing-current system. An act of the New 
York State Legislature requires that all 
trains running out of the Grand Central 
Station be operated by electricity by July 
1, 1908. The New York Central has 
found it possible to comply with the re- 
quirements the first of July—a year 
earlier than was contemplated by the 
Legislature. The New Haven company, 
it is understood, is ready to begin elec- 
tric propulsion, and thirty-three of the 
thirty-five electric locomotives ordered 
from the Westinghouse company have 
been received. The power-house for the 
electrical zone of the New Haven north 
to Woodlawn has been built at Cos Cob, 
and the transmission circuits and trolley 


lines are in working order. It is stated 


that the electric locomotives furnished by 


the Westinghouse company have been 
thoroughly tested, and have been found 


to meet all requirements. 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


THE MEETING OF THE MINING INSTITUTE. 


There was not much of interest to elec- 
trical engineers at the recent meeting of 
the Mining Institute. For the first time 
for some years, there was no electrical pa- 
per, but three of the papers contained 
matter which was of considerable interest, 
though indirectly, to those who are en- 
gaged in applying electricity to mining 
work. The Rev. G. M. Capell, whose fans 
are in use for the ventilation of mines 
pretty well all over the world, had a short 
interesting paper on “The Use of Dupli- 
cate Fans.” I think I have mentioned in 
these Notes, the difficulty that arises in 
some cases where mine fans are driven 
by three-phase motors, and where the 
speed of the fan is required to be lowered 
at certain times. It is a practice with 
English colliery managers to lower the 
speed of the fan at the week ends, and 
also to vary it with the barometric press- 
ure. The ordinary thrée-phase motor, 
it will be remembered, does not lend itself 
conveniently to variation of speed, with- 
out the employment of wasteful resist- 
ances, except by altering the number of 
poles in the stator. This latter arrange- 
ment should meet the difficulty, but it ap- 
parently does net meet with much favor, 
and meanwhile Mr. Capell has worked the 
matter out in his own way. He provides 
two fans, identical in every respect, and 
places them side by side, at the top of the 
up-cast pit, and divides the fan drift lead- 
ing to the fan chamber into two by a ver- 
tical partition. The two fans produce two 
distinct currents of air in the mine, and 
Mr. Capell arranges merely to stop one 
fan at the week end, allowing the other 
fan to furnish the quantity of air that 1s 
required. He states in his paper that af- 
ter the two fans have been running to- 
gether, say furnishing 200,000 cubic feet 
of air per minute, when one fan is stopped 
the other will furnish more than its 100,- 
000, more like 125,000 cubic feet, or 
thereabouts, without altering its speed, 
and this, in his opinion, is a better solu- 
tion of the problem than the employment 
of one fan, and altering the speed of the 
motor by reducing the number of poles. 
There are several important points worth 
considering, from the electrical engineers’ 
point of view, in the arrangement. I have 
before pointed out in these Notes that the 
arrangement of the ventilation of a coal 
mine is exactly similar to the arrangement 
of a system of conductors for supplying 
electricity for light op power. The shafts 
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and the main roads occupy the same po- 
sition to the air current, as the main sup- 
ply conductor occupies in electrical dis- 
tribution, the branch roads supplying 
working faces, and connecting the main 
roads occupying the same position as the 
branch conductors supplying lamps or 
motors, and connecting the feeders, Fur- 
ther, the arrangement proposed by Mr. 
Capell of two fans running side by side 
will be recognized as very similar to the 
arrangement of two generators running in 
parallel. Mr. Capell also sometimes ar- 
ranges two fans in series, the inlet of one 
fan being connected to the outlet of the 
other fan, and the outlet of one fan being 


open to the atmosphere, the inlet of the 


other fan being connected to the mine. 
This will be recognized as similar in ar- 
rangement to two generators connected in 
series. But apparently there is a distinct 
difference between the working of two 
fans in parallel, and two generators in 
parallel, in certain respects, though in 
some respects the working is similar. 
Thus, Mr. Capell has found it necessary 
to provide doors leading to the inlet of 
each of the two fans, which close auto- 
matically if the pressure generated by one 
fan exceeds that of the other, for the rea- 
son that the fan with a lower pressure is 
unable then to deliver its air current, or 
at best delivers it very wastefully. When 
the two fans, however, are delivering their 
air currents with exactly the same press- 
urc, the two pressures are added together, 
and for the reason that the pressure de- 
manded, in order that any velocity of air 
current may be obtined, varies directly as 
the square of the velocity, or, to put it 
the other way, the velocity of the air cur- 
rent varies as the square root of the press- 
ure, or water gauge. It will be remem- 
bered that air pressures are measured in 
inches of water gauge, the inch on a water 
gauge being equal to 0.578 ounces per 
square inch. It will be seen that this is 
quite different from the working of two 
generators in parallel, where the pressure 
remains the same, whether one or a dozen 
generators are working. When the fans 
are connected in series, the pressures are 
also added. ‘The question as to which is 
most advantageous, the parallel system or 
the series system, is rather one for prac- 
tical experience, but it may be mentioned 
that where fans have been employed un- 
derground, to assist the air current, in 
the same manner as we employ boosters, 
the result has not been so economical as 
has been expected. I think that a good 
deal remains to be learned about the op- 
eration of fans when working together, 
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just as there was a good deal to be learned 
about generators working together in days 
gone by. The fan produces a continuous 
current of air by a succession of impulses, 
and it will easily be understood that if 
two fans are not working in synchronism, 
there must be some interference between 
the air currents produced by the two fans, 
whether they are connected in series or in 
parallel, and this must lead to eddies and 
to loss of efficiency. 
COKE-OVEN GASES. l 

The two other papers that were of in- 
terest dealt with “By-Product Coking 
Plants.” The manufacture of coke in this 
country has been steadily increasing for 
some years now, and, in ‘addition, the 
methods of manufacture are being steadily 
improved. The old method in which a 
mass of small coal was thrown into an 
oven, usually of the beehive shape, ig- 
nited, and the gas delivered by the coal 
allowed to escape through a hole in the 
top, is rapidly becoming a thing of the 
past, though at the recent meeting one 
mining engineer expressed his opinion 
that it was more economical, when all 
things were taken into account, to put up 
beehive ovens than the later pattern of 
rectangular section ovens, from which the 
by-products are taken. The objection 
made to the by-product plant by this gen- 
tleman was its great expense. He said it 
was of no use laying out a large amount 
of money as you had to in these by-prod- 
uct plants, unless you could sce an ade- 
quate return, and it was not always easy 
to do so. Notwithstanding this, by-product 
coking plant is steadily making its way, 
and there can be no doubt that this is to 
the advantage of cheap gas for power pur- 
poses, as really the gas is the by-product, 
not the sulphate of ammonia which is 
formed from a portion of it, and the more 


the manufacture of sulphate of ammonia 


can be developed, the cheaper should the 
by-product gas become. The small coal 
is washed and formed into a large cake 
by means of a stamp in a box provided 
for the purpose, the stamp being driven by 
an clectric motor. The cake is forced in- 
to the oven, which is heated by a portion 
of the gases that are liberated by the 
burning coke itself, but the heating gases 
do not come into contact with the coke that 
is being operated upon. A portion of the 
gas liberated by the coal is burnt at the 
entrance to, and carried through flues, 
sometimes at the sides and sometimes un- 
derneath the oven, and is then passed to 
a regenerator, consisting of the usual 
nest of tubes, through which the air that 
is to be employed in conjunction with the 
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coke-oven gas in heating the coke ovens 
is warmed on its way to the burners. It 
should be mentioned that there are two 
methods by which the gas from the coke 
ovens may be employed. The remainder 
of the gas that has not been used for 
heating the coke ovens, after being puri- 
fied, scrubbed, ete., and its ammonia and 
tarry products removed from it, can be 
employed fer internal combustion engines, 
its calorific value being in the neighbor- 
hood of 400 British thermal units per 
cubic foot. The gas also which has been 
employed for heating the coke ovens, and 
which has been burned in conjunction with 
air, in the usual way, can also be em- 
ployed for heating boilers by simply pass- 
ing the hot gases produced by the com- 
bustion of the coke oven gases through the 
boiler flues. The gas that has not been 
employed for heating the coke ovens can 
also, of course, be used for heating the 
boilers by turning it in the boiler furnace 
in combination with air in the usual way. 
The advances that are being made, it will 
be seen, tend to lower the cost of power 
considerably, where an electric generating 
plant can be established in the neighbor- 
hood of by-product coking plants. 
—__--@—____ 
The Electric Arc. 

_ At the meeting of the London Physical 
Society on June 14, a paper on the elec- 
tric are was read by Mr. Upson, who 
dealt with observations made during the 
past session at the Pender Electrical 
Laboratory, at the suggestion and under 
the direction of Professor J. A. Fleming, 
with the object of elucidating some of the 
facts connected with the production of 
electric arcs between cooled metal and car- 
bon terminals in air and hydrogen. Ap- 
paratus was exhibited for maintaining the 
arc in various gases, while one electrode 
was cooled by means of a water circula- 
tion. Ares were described in which the 
electrodes consisted of carbon, copper, 
ron and aluminum in different combina- 
tions, maintained in air, hydrogen, and 
coa] gas. With 110 volts supply, metal 
ares in hydrogen took the form of a spark 
discharge. At that voltage the maximum 
length of arc it was possible to obtain, 
with current up to fifteen amperes, was 
0.05 inch, except where both electrodes 
were of the same metal. When carbon 
'S one of the electrodes a true arc is 
formed. If carbon is negative the maxi- 
mum length of arc with the above volt- 
age 18 0.07 inch. Volt-ampere character- 
istic curves were shown for arcs in air 
and hydrogen of length 0.05 inch. The 
general position of the curve is de- 
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termined by the material of the negative 
electrode. With carbon negative in hy- 
drogen, the curves for various positive 
electrodes very nearly coincide. With 
carbon positive they keep the same curva- 
ture, but vary in distance apart, according 
to the materia] of the negative. In gen- 
eral, the position of the curve is governed 
by the negative, but its particular shape 
seems to come from the influence of the 
surrounding gas. The slope of the curve 
(amperes horizontal, volts vertical) of the 
carbon arc in air, is much less steep than 


that of the curve of any arc in hydrogen. . 


The former curve cuts the latter in the 
neighborhood of 6.5 amperes. The curve 
for the are with carbon. positive, alumi- 
num negative in air, is very steep, being 
equal in this respect to the curves for 
arcs in hydrogen. Volt-ampere charac- 
teristics were shown for copper arcs in air, 


with (1) positive electrode cooled, (2) 


negative electrode cooled, and (3) neither 
cooled. Equations for various arcs were 
obtained giving the voltage in terms of 
current and arc-length. It was much more 
difficult to obtain a carbon arc in hydrogen 
with alternating currents; and no arc 
could be obtained when the electrodes were 
copper positive, and carbon negative, with 
100 volts supply and frequencies of fifty 
and eighty. Similar results were obtained 
in coal-gas. Apparatus was devised in ac- 
cordance with a suggestion by Dr. Flem- 
ing, to interrupt the arc for a definite 
period of time. Experiments were tried 
to determine how long the are could re- 
main extinguished without losing the 
power of restarting itself when the elec- 
tromotive force was again applied. Curves 
were shown for arcs with electrodes of 
solid and cored carbons, in air. With 
cored carbons the time of interruption 
is greater than with solid; and both are 
much greater than that for the copper- 
carbon are. In hydrogen the copper-car- 
bon arc could not be made to restart itself 
if the electromotive force was removed for 
more than 0.04 of a second, and for this 
arc the minimum interruption possible is 
far shorter than for any carbon arc in 
air. 

W. Duddell said the paper was a most 
interesting one. He asked if the author 
had noted the character of the different 
arcs which he had used. The character- 
istic curves for arcs in coal-gas or hydro- 
gen were steeper than those in air, and 
therefore arcs in coal gas were more suit- 
able for the production of oscillations. He 
asked if the curves remained steep when 
the current was quickly changed. He had 
noticed the phenomenon of an arc between 
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two cored carbons relighting, and said 
that on high-voltage circuits the length 
of time was considerable and amounted 
in some cases to seconds. 

Mrs. Hertha Ayrton said the paper was 
a valuable one, but she was sorry the 
author had not given a careful description 
of the appearance of the arcs and carbons 
under different conditions, and also the 
observations upon which the curves were 
founded. It was difficult to arrive at any 
general conclusions from the author’s 
curves. The steep parts depend not only 
on the composition of the electrodes but 
on their size and on the length of the 
arc. The author had only used short arcs 
which with carbons only gave the flat part 
of the curve. With metal carbon you get 
the steep part. Mrs. Ayrton also ex- 
pressed her interest in the relighting ex- 
periments shown by the author. 

A. Campbell asked if the characteristic 
curve of a mercury arc was similar to 
that of the other metal arcs investigated. 
He pointed out that the use of unscientific 
units (inches and feet) in giving the re- 
sults of such interesting researches was 
most deplorable. In all standard work on 
the subject the lengths of arc are always 
given in millimetres, and even in com- 
merce the diameters of carbons are sim- 
ilarly expressed (e. g. 12 millimetres and 
not 0.47 inch). . 

Alexander Russell stated that Mr. Up- 
son’s paper would be extremely useful to 
all engaged in research in connection with 
the electric arc. He agreed with the 
author that coal-gas was very unsuitable 
for experiments with the arc. He had re- 
cently been experimenting with high-volt- 
age alternating arcs in coal-gas, and in 
most cases the enclosing vessel was soon 
filled with black cobwebs. When, however, 
the high-voltage, high-frequency arc be- 
tween iron-iron electrodes was shunted 
by a Leyden jar in series with a small coil 
of wire, the discharge between the elec- 
trodes became simply a torrent of sparks 
and no appreciable quantity of soot was 
formed. The difficulty the author ex- 
perienced in certain cases in obtaining an 
arc was due probably to the low voltages 
used. When high voltages are applied it 
is easy enough to maintain an arc. More 
experimental research was wanted on the 
upper part of the statical characteristic 
curve of the arc. A good deal of explora- 
tion has already been made in this direc- 
tion in Dr. Simon’s laboratory at Got- 
tingen with the help of a motor genera- 
tor from which three or four amperes of 
direct current can be obtained at 5,000 
volts. The results already obtained were 
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of great importance. The success of the 
statical characteristic method as an in- 
strument of research was mainly due to 
the care with which Mrs. Ayrton has 
specified the method of obtaining the 
curve. He hoped that Mr. Upson would 
make further researches at high voltages. 

Dr. Fleming congratulated Mr. Upson 
on his paper, and said that it represented 
a considerable amount of careful work, 
and even if all the conclusions to be drawn 
from it were not yet absolutely clear, it 
would- furnish a statement of facts which- 


would assist in future theorizing. He said- 


that the interesting part to him at the mo- 
ment was the difference between the form 
of the volt-ampere characteristics for the 
carbon-carbon arc in air and the metal- 
carbon arc in hydrogen, but on that mat- 
ter he would defer his remarks until he 
had shown some other experiments. 

Mr. Upson, in reply, stated that the 
primary object of the paper was to com- 
pare metal arcs with carbon arcs. He 
had also performed some experiments 
with charge of voltage and variations in 
the length of burning of the arc, and he 
hoped to carry out a series of experiments 
using high voltages. 

Experiments were then exhibited by Dr. 
Fleming, with the Poulsen arc as a means 
of obtaining continuous electrical oscil- 
lations, repeating some of those shown by 
him at the Royal Institution on May 24 
last. Dr. Fleming showed and described 
an apparatus for forming an electric arc 
in an atmosphere of coal-gas between a 
carbon rod kept in slow rotation and a 
cooled copper anode, the arc being formed 
in a magnetic field of 600 to 1,000 centi- 
metre-gramme-second units. The arc was 
supplied with continuous current at a 
pressure of 400 to 500 volts. A condenser 
of 0.003 microfarad capacity in series 
with an inductance of 200,000 centime- 
tres was shunted across the arc, and ex- 
periments shown to prove the existence of 
high-frequency oscillations in the con- 
denser circuit. A long resonance helix 
of insulated wire was then joined to the 
condenser circuit, and when tuned to it 
created a powerful high frequency field 
round it in which vacuum tubes glowed 
brilliantly. By vibrating or rotating a 
Neon vacuum-tube of spectrum type near 
the helix, and showing that the band or 
disce of light was cut up by dark spaces, 
Dr. Fleming supported the contention that 
the oscillations so produced are not ab- 
solutely uninterrupted but cut up into 
groups. Another experiment was shown 
to confirm this. The oscillations produced 
by the are in one circuit were caused to 
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create secondary oscillations in another 
circuit in which was a condenser shunted 
by one of Dr. Fleming’s oscillation valves 
and a telephone. The valve rectifies the 
secondary oscillations, and if they were 


absolutely continuous the telephone would 
be traversed by an uninterrupted direct 
current. But as a fact a discontinuous 
sound is heard in the telephone which can 
arise if the primary oscillations come in 
batches or groups. 

Dr. Fleming then gave some figures 
showing the kind of values obtained for 
the efficiency of transformation of con- 
tinuous to oscillatory current by the are, 
and compared them with similar measure- 
ments for the spark method. He con- 
cluded with some discussion of the modus 
operandi of the metal-carbon arc in the 
production of oscillations in a shunt cir- 
cuit containing capacity and inductance. 
In the first case the curve was (as shown 
from Mr. Upson’s diagrams) much steeper 
than in the second. This implied that 
the same amount of energy could be con- 
veyed to the oscillatory circuit by means 
of a condenser of smaller capacity, and 
therefore give higher frequency. This 
was confirmed by the fact, that the curve 
for small currents in the case of the car- 
bon arc in air was steeper than for large 
currents, and it was found that a Duddell 
carbon are could give high frequency oscil- 
lations when actuated with small currents. 
He thought that there was still much 
work to be done before the whole of the 
phenomena of the oscillatory arc were un- 
derstood. 

Mr. Duddell expressed his interest in 
the experiments, especially those in which 
it was shown that the oscillations were 
broken up into groups. He pointed out, 
however, that it was possible to obtain 
continuous oscillations with a musical arc 
using high frequencies. The question as 
to the measurement of the power put into 
the Poulsen are was of great interest, as 
also was the question as to the amount of 
power which could be taken from the 
secondary without stopping the are. He 
questioned Dr. Fleming’s statement that 
the power put into the are was equal to 
the product “AV,” and said that the 
power should be measured with a watt- 
meter. 

Mr. Campbell remarked that Mr. 
Altberg in Odessa had lately shown that 
sparks of high oscillation frequency pro- 
duce actual air vibrations of the same fre- 
quency, and by measuring the wave- 
lengths of these air vibrations by diffrac- 
tion methods he had been able to de- 
termine the high frequency. 

Dr. Fleming, in reply, said he was pre- 
pared to accept Mr. Duddell’s criticism 
that the power put into the Poulsen are 
should be measured with the wattmeter. 
The really important matter, however, 
was the reason why the metal-carbon are 
in coal-gas could produce oscillations of 
so much higher frequenev than the carbon 
are in air. This he thought was inti- 
mately connected with the slope of the 
characteristic curve. 
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Westinghouse Company 
Makes New High 
Record. , 

The report of the Westinghouse Elec- 
tric and Manufacturing Company for the 
fiscal year ended March 31 shows net earn- 
ings for the twelve months aggregating 
$5,486,712, or $2,106,981 more than for 
the previous year. After the payment of 
all interest charges, sundry adjustments, 
and allowances for depreciation and de- 


velopment work, the surplus available for- 


dividends was $2,532,200, or $458,420 
more than in 1906. 

Commenting upon this showing, Mr. 
George Westinghouse, president of the 


company, states in his report to the share- — 


holders as follows: 

“Owing to the heavy floods in March, 
the last month in the fiscal year, the com- 
pany lost considerable ground as it was 
unable to make shipments except to a 
nominal extent. Except for this, the 
showing for the year would have been 
considerably better than was the case. 

“The benefit of the March business was 
felt in April and May. Partly owing to 


this and partly owing to the general in- © 


crease in the volume of business the earn- 
ings in April and May were record- 
breaking. — 

= “The increase of nearly $500,000 in the 
surplus available for dividends is consider- 
ably smaller than normally would have 
been the case, owing to the fact that, in 
view of the large earnings of the company, 
the management decided to write off sun- 
dry old accounts not pertaining to the 
current year’s business and to allow more 
heavily than ever before for general de- 
preciation and development work. To 
this extent, therefore, the surplus of 
$2,532,000 does not measure the real sur- 
plus earnings of the Westinghouse Com- 
pany for the late vear. Except for the 
abnormal charges for depreciation and 
sundry accounts it would have been prob- 
ably $500,000 greater. 

“The results for the two months show 
a surplus of $432,871 over all interest 
charges, depreciation, adjustments, ten 
per cent dividends, etc. This is at the 
rate of nearly $2,600,000 a year earned 
over everything. Heavier allowances were 
made for depreciation, ete., in these two 
months than ever. 

“Of course these two months should 
not be taken as a criterion of what will be 
done in the current fiscal vear, because 
they were benefited bv the bad weather 
conditions prevailing in March, However, 
June earnings continue to show heavy 
cains. The quarter just closed is the hest 
the company ever had, and the indications 
are that the current fiscal vear will be a 
record-breaker.” 
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Boiler, Engine and Generator Testing and Management—II. 


HE object of this article is to give 
briefly and in condensed form di- 
rections for carrying on simple 

tests for determining the power and eff- 
ciency of a boiler, and also fuel tests for 
comparing different grades of coal and 
methods of firing. These directions are 
especially for the operating engineer and 
are not intended to cover all of the points 
of a long and accurate trial, which should 
always be in charge of an experienced 
consulting engineer. 

The power of a boiler depends upon 
the weight of dry steam which it will gen- 
erate in a given time, regardless of the 
amount of coal consumed. The efficiency 
is the ratio of the heat utilized in the 
process of evaporation to the total heat 
contained in the fuel burned. 

This takes into account the coal con- 
sumption as well as the power of the 
boiler. In making a comparison of the 
power of two boilers, or the power of a 
given boiler under different conditions of 
operation, the efficiency should also be 
considered as well as the weight of steam 
generated. A boiler horse-power is the 
capacity to evaporate thirty pounds of 
water from an initial temperature of 100 
degrees into dry steam at seventy pounds 
pressure, 

In order to make a comparison of 
boilers working under different conditions 
from those given above it is customary to 
reduce them to a common standard called 
“equivalent evaporation from and at 212 
degrees,” ° 

A boiler horse-power reduced to these 
conditions means the capacity to evap- 
orate 34.5 pounds of water from a tem- 
perature of 212 degrees into steam at at- 
mospheric pressure. A practical example 
will make the method of transformation 
plain. 

A boiler carrying 105 pounds gauge 
pressure receives its feed-water at a tem- 
perature of seventy degrees, and evapo- 
rates 4,000 pounds of water into steam per 
hour. What is its equivalent evaporation 
from and at 212 degrees ? 

‘Referring to a steam table we find that 
steam at 105 pounds pressure has a tem- 
perature of 341 degrees, and the latent 
heat is 874 heat units; then the total heat 
contained in one pound of steam, above 
that contained in the feed-water when de- 
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livered to the boiler, is (841 — 70) + 
S74 = 1,145 heat units. 

Therefore, the heat required to raise 
4,000 pounds of water from seventy de- 
grees and evaporate it into steam at 105 
pounds pressure is 1,145 X 4,000 = 
4,580,000 heat units. The latent heat of 
steam at atmospheric pressure is 966; 
therefore, 4,580,000 -— 966 = 4,741 
pounds, the equivalent evaporation from 
and at 212 degrees. 

The ratio 4,741 —— 4,000 = 1.18 is 
called the “factor of evaporation” for the 
steam pressure and temperature of feed- 
water given in the problem. ‘Tables giv- 
ing the factors of evaporation for different 
combinations of steam pressure and feed 
temperature may be found in any hand- 
book on steam engineering, and also in 
many boiler catalogues. 

In our definition of boiler power the 
evaporative capacity 1s given in pounds 
of dry steam. | 

The steam as delivered by a boiler un- 
der ordinary working conditions contains 
more or less water in the form of a fine 
spray. 
work in an engine cylinder is concerned, 
besides being harmful and a considerable 
source of heat loss if present in any great 
amount. 

It is evident from the above that in 
making a test for power or for efficiency 
we must know what proportion of the 
“steam” delivered by the boiler is vapor 
and what proportion is water in the form 
of spray. The percentage of dry steam 
or vapor is called the quality of the steam, 
and the process of determining this is 
called calorimetry. 

There are various ways of determining 
the quality of steam, but perhaps the 
simplest and at any rate the one requiring 
the least expensive apparatus is by means 
of the “barrel calorimeter.” While not 
so accurate as some of the other methods, 
the results obtained will be sufficiently 
so for any ordinary tests which the en- 
gineer will be likely to make. The barrel 
calorimeter is made up of a wooden bar- 
rel placed upon platform scales, and hav- 
ing a valved connection with the top or 
side of the steam pipe through a hose, or 
hose and iron pipe. Means should also 
be provided for filling with water and for 
emptying into the drain. The above, to- 


This is useless so far as doing: 


gether with a thermometer reading to 
one-fifth of a degree Fahrenheit, com- 
pletes the necessary apparatus. 

The method of using is as follows: the 
barrel should first be filled with water 


“and warmed up to a temperature of about 


130 degrees by blowing steam into it 
through the hose; draw off the water 
(which was simply for warming up the 
barrel), weigh the barrel, and quickly fill 
with cool water and take its temperature 
and weight. Next blow steam through 
the hose into the air to warm and dry the 
pipe, then insert it in the water, with the 
end near the bottom of the barrel. Blow 
steam into the water until the latter 
reaches a temperature of 115 to 120 de- 
grees, at the same time recording the 
average pressure on the boiler from which 
the steam is taken. The pipe or hose 
should now be removed, the water thor- 
oughly stirred, and the final weight and 
temperature taken. The quality of the 
steam will be given by the formula: 
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L 
in which 
Q = quality of steam. 
W = initial weight of the condensing 


water in the barrel; 

w = the weight of the condensed steam, 
which is equal to the increase in weight 
of the condensing water; 

f = temperature of dry steam at boiler 
pressure ; 

t = initial temperature of condensing 
water; 

t” = final temperature of condensing 
water; 

L = latent heat of vaporization of dry 
steam at boiler pressure (taken from a 
steam table). 

Isxample—The initial temperature (t’) 
of the condensing water is sixty degrees 
and its final temperature t”, is 120. The 
steam pressure by gauge is 100 pounds, 
or 115 absolute, so that its temperature 
(£) is 338 degrees. The initial weight 
of the condensing water is 360 pounds; 
the final weight is 380 pounds. From the 
above data and by the use of steam 
tables the values of all the symbols may 
be filled in as follows: 

W = 360; 
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w = 380 — 360 = 20; 
t = 338 degrees; 

t’ = 60 degrees; 

t = 120; 

L = 876. 
Substituting 
formula, we have 

360 
“20° (120 — 60) + 120 — 338. 


Q= = .984 


these values in the 


876 
which is the quality of the steam; which 
expressed as a percentage would be 98.4 
per cent. The percentage of moisture in 
the steam, therefore, is 100 — 98.4 = 1.6 
per cent. 

In computing the efficiency, the heat 
utilized in evaporation is found by mul- 
tiplying the number of pounds of feed- 
water used during the test by the heat 
units required to change one pound of 
water at the feed-water temperature into 
steam at the average pressure carried dur- 
ing the test. For example, with feed- 
water at sixty degrees and a steam press- 
ure of 100 pounds gauge, (338 — 60) + 
876 = 1,154 heat units, would be re- 
quired per pound of dry steam delivered 
bv the boiler. 

In accurate tests the heat units sup- 
plied are found by multiplying the total 
weight of the combustible (weight of dry 
coal less the ash) by its total heat of com- 
bustion; the latter being obtained by 
means of a fuel calorimeter. 

For ordinary approximate tests which 
are within the scope of this article we 
may assume one pound of best anthracite 
coal to contain about 14,000 heat units 
and a pound of Cumberland coal from 
12,000 to 13,000 heat units. 

Boiler catalogues and handbooks often 
give the heat of combustion for quite a 
variety of different grades of coal in com- 
mon use, and may be consulted for this 
information if desired. Before making a 
test, the specific information sought 
should be carefully gone over and each 
step should be planned with this in view. 
The following general rules applying to 
boiler tests will be found useful for ref- 
erence when preparing for any special in- 
vestigation. 

1. Measure and record the dimensions 
of the grate, heating surface, smoke pipe, 
and chimney, also the proportion of air- 
space through the grates. 

9 Put the boiler in first-class condi- 
tion, with all heating surfaces clean, both 
as regards scale on the inside and soot 
and ashes on the outside. Have the grates 
and furnace walls free from clinkers or 
other obstructions. | 

3. A sample of the coal should be 
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thoroughly dried and a comparison made, 
volume for volume, with an undried sam- 
ple, and the proportion of moisture de- 
termined. If the test is for efficiency, 
the test should be made, if possible, with 
coal or standard quality whose heat of 
combustion is known, or a sample may 
be submitted to an expert for analysis. 

4. All apparatus used in the test 
should be carefully checked and compared 
with standards, if possible. This applies 
to tanks, scales, gauges, thermometers, 
etc. 

5. Previous to a test the boiler and 
chimney should be heated to their usual 
working temperature, and in case the set- 
ting is new, the fires should be run for at 
least a week before the test is made, in 
order to thoroughly dry out the masonry. 

6. All pipe connections, both steam and 
water, should be thoroughly tested for 
leaks, and if any are found, the pipes 
should be disconnected and capped. 

If the boiler is fed by an injector, the 
steam which it uses must be taken di- 
rectly from the boiler which is being 
tested; if a pump is used, the steam for 
driving it can be taken from any source 
desired. The steam pipe leading from 
the boiler should be so graded that the 
condensation in the same can not drain 
back into the boiler. If the arrangement 
is such that this is likely to happen, drip 
connections should be provided and the 
water trapped. Important tests should 
be run for at least twenty-four hours, but 
for approximate work such as an operat- 
ing engineer is likely to carry on, a full 
day of eight or ten hours will give very 
good results. 

There are two common methods of 
starting and stopping a test, known as the 
“standard” and “alternate” methods. In 
the standard method steam is first raised 
to the normal working pressure, the fire 
is then drawn and all ashes and other 
refuse removed from the esh-pit. A new 
fire is at once started, record being kept 
of the weight of wood and coal used for 
this purpose. At the close of the test 
the fires are drawn and the ash-pit cleaned 
in a manner similar to that at the start. 
Care should be taken to have the water- 
level in the boiler the same at the end 
of the test as in the beginning. The 
alternate method is better adapted to sim- 
ple tests of the kind under discussion, as 
it is easier to carry out and interferes 
less with the regular working of the 
plant. 

In this case the fires are allowed to 
burn rather low, then thoroughly cleaned, 
and the quantity of coal left on the grate 
is carefully noted. The time of starting 
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the test is then recorded; also the steam 
pressure and the height of the water 1n 
the gauge-glass, the latter being marked 
by means of a string tied around the 
glass. Coal from a pile which has been 
weighed should then be fired, after which 
all refuse from the ash-pit should be re- 
moved. All conditions should be kept 
as nearly constant as possible during the 
test, and the boiler should be run con- 
tinuously without stopping for meal-time 
or rise in pressure due to a decreased de- 
mand for steam. The draft should be 
kept as nearly constant as possible in or- 
der to give the desired rate of combustion 
throughout the run. 

If the boiler is on an independent line 
of piping it should be provided with an 
extra valved outlet, so that any temporary 
excess of steam can be blown off and the 
pressure reduced. If the boiler is one of 
a battery discharging its steam into a 
common main, the safety-valve should be 
set a little higher than those on the other 
boilers in order to prevent any backing of 
steam into the boiler being tested, as 
might be the case if its safety-valve should 
lift before the others in the battery. 

The time of cleaning the fire will be 
governed to some extent by the quality of 
coal and the rate of combustion. Under 
ordinary conditions with a good grade of 
coal an eight or ten-hour test may be 
made without cleaning except just be- 
fore and after the run. . , 

If a poor grade of fuel is used so that 
clinker forms to a considerable extent, the 
fire should be cleaned at regular inter- 
vals. 

The coal should be delivered to the fire- 
man regularly and in quantities sufficient 
to last about an hour. These portions 
should be of equal weight, and should 
only be delivered as fast as used. The 
time of delivering each fresh portion 
should be noted so that a comparison of 
the time required to burn each one may 
be made in order to determine the even- 
ness of combustion. 

The coal should be weighed in barrows 
or barrels and may be dumped upon the 
floor, or the firing may be done directly 
from the barrows if they are of con- 
venient form. The weight of the barrow 
should be subtracted from each load, and 
the weight of coal remaining unused at 
the end of the run must be weighed and 
subtracted from the total delivered.. Near 
the end of the test the fires should be al- 
lowed to burn down and should be cleaned 
as at the beginning of the test, care being 
taken to leave the same amount of coal 
upon the grate as at the start. 

One of the most convenient methods of 
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measuring the amount of feed-water sup- 
plied is to weigh it in barrels upon ac- 
curate platform scales. This is best done 
by having two large barrels placed upon 
scales, and at an elevation sufficiently high 
above the tank from which the boiler is 
fed so that they may be readily emptied 
into it by gravity. One barrel can be 
filled while the other is being emptied. 
The weight of each, less the weight of the 
barrel, should be recorded and the water- 
level in the feed tank should be the same 
at the beginning and end of the test. 
The temperature of the feed is usually 
taken by means of an oil-cup thermometer 
screwed into a tee in the feed-pipe near 
the boiler. If the temperature remains 
nearly uniform, readings may be taken at 
fifteen-minute intervals, but if there is 
much variation they should be taken 
oftener. The water-level and steam 
pressure should be kept as nearly constant 
as possible; readings of the latter being 
taken at frequent intervals the same as 
for the temperature of fecd-water. The 
strength of the chimney draft may be 
obtained by the use of a U-tube partially 
filled with water. A rubber tube is at- 
tached to one leg of the tube and inserted 
in the chimney through a small hole 
drilled for this purpose, while the other 
leg of the tube remains open to the atmos- 
phere. The difference in the level of the 
water in the two legs of the tube indicates 
the intensity of the draft. 

For example: a difference of one-fourth 
inch indicates a moderate draft, and 
three-eighths inch to one-half inch very 
strong for a natural draft. 

Having shown in a general way the 
method of procedure and the principal 
data to be obtained, let us apply it to a 
practical example. 

DATA. 

Heating surface, 2,200 square feet. 

Grate surface, 50 square feet. 

Ratio of grate to heating surface, 1 to 
H. 

Kind of fuel, anthracite. 

Length of run, 8 hours. 

Rated horse-power, 250. 

FROM OBSERVATION. 

Steam pressure (average) 110 pounds 
(gauge). 

Chimney draft, 0.2 inch of water. 

Temperature of feed-water, 60 degrees. 

Pounds of coal burned, 5,500. 

Pounds of refuse, 460. 

Pounds of water fed to boiler, 58,000. 

Quality of steam from calorimeter, 98.5 
per cent. 

COMPUTED. 


Pounds of combustible, 5,500 — 460 = 
5,040. 
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Proportion of refuse, 460 — 5,500 = 
0.091, or 9.1 per cent. 

Coal burned per hour, 5,500 -- 8 = 
687 pounds. 

Coal burned per square foot of grate 
per hour,. 687 — 50 = 13.7 pounds. 

Total water evaporated, 58,000 X 0.985 
= 57,130 pounds. 

Water actually evaporated per pound of 
coal, 57,130 ~ 5,500 = 10.4 pounds. 

Water actually evaporated per nound 
of combustible, 57,130 + 5,040 = 11.3 
pounds. 

Factor of evaporation, 1.2. 

Water actually evaporated per pound of 
combustible from and at 212 degrees, 


see ye 13.5 pounds 


5,04U 
Horse-power developed during test, 
57,1380 X 1.2 _, 
Teas Wea 


EFFICIENCY OF BOILER. 

Assuming each pound of coal of this 
grade to contain 14,000 thermal units, the 
total heat given up by the coal is 5,500 
X 14,000 = 77,000,000 thermal units, 

The total heat absorbed by the boiler 
= 57,130 pounds of water evaporated 
under actual conditions multiplied by 1.2 
(factor of evaporation) X 966 (heat of 
vaporization at 212 degrees) = 65,565,- 
096 which corresponds to an efficiency of 
65,565,096 -= 77,000,000 = 0.85 or 85 
per cent. 

In making tests by the methods de- 
scribed, the engineer can make use of only 
such parts as he desires, depending upon 
the information sought, and so simplify 
the process somewhat from that given 
above if desired. 

— 0 


Circuit Court Overruies De- 
murrers of Interborough- 
Metropolitan Company. 


Judge Holt in the United States Cir- 
cuit Court has overruled the demurrers of 
the Interborough-Metropolitan Company 
and other defendants in the suit brought 
hy Daniel W. Burrows. Judge Holt has 
decided that there is a cause for action 
and that a practical monopoly has been 
established by the Interborough-Metro- 
politan Company. The object of the suit 
is to set aside the transfer of certain stock 
of the Metropolitan Securities Company 
to the Interborough-Metropolhitan Com- 
pany. 

The court holds that the facts set 
forth do not constitute any violation of 
the penal code, but says that the principal 
question involved is whether they do con- 
stitute a violation of the corporation law. 
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NOTES ON THREE-PHASE TRACTION. ' 


BY. GERARD B. WERNER. 


THE ELECTRIFICATION PROBLEM IN 
GENERAL. 

The substitution of electricity for steam 
as motive power for train haulage is to- 
day contingent on financial and not tech- 
nical considerations. There are at pres- 
ent three electric systems worthy of atten- 
tion,- and the engineering difficulties in- 
curred in the development of each may be 
fairly said to have been overcome. The 
question, then, of the adoption of electric 
traction by steam railroads becomes a ques- 
tion of reduced operating costs or in- 
creased earning capacity. | 

The electric equipment required for 
trunk line service involves a very great 
investment. The writer has in mind a 
project for the electrification of an 80- 
mile, double-tracked section, with an an- 
nual traffic of about 1,500,000,000 ton- 
miles, which called for the expenditure of 
approximately $2,500,000. (deducting the 
value of the steam locomotives replaced 
The fixed charges on this capital must, of 
course, be charged to the operating ex- 
penses, and still a material saving must 
be effected in order that a respectful hear- 
ing may be accorded to the proposition by 
the railroad management. The analysis 
of the cost of steam and electric locomo- 
tive operation formed the subject of a pa- 
per recently contributed by the writer to 
the technical press.? 


STRUCTURAL FEATURES OF THE THREE- 
PHASE LOCOMOTIVE. 


The current collectors consist of two 
long rollers mounted on the same wooden 
shaft, and rotating in ball bearings. The 
current is taken from them by carbon 
brushes, They give a broad contact sur- 
face of 2434 inches for each phase, the 
distance between the two wires being 
about three feet. Four years of actual 
service on the roads of Germany, Switzer- 
land and Italy have proven the claims 
made for this construction, viz.: 

It combines the advantages of the trol- 
ley wheel in rolling friction with the 
broad contact of the Siemens bow. 

It is perfectly safe and practically 
sparkless even at 200 amperes at forty 
miles an hour, and 100 amperes at sixty 
miles an hour. 

In the latest form of a steel tube con- 
tact cylinder, covered by a sheet of elec- 
trolytic copper, it is good for 12,000 loco- 
motive miles. The maintenance and re- 
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pairs are consequently small. The abra- 
sion on the trolley wire is minimized, no 
sign of wear being visible except a pol- 
ished surface about one-thirty-second inch 
broad on the under side. 

The current collectors are actuated by 
compressed air, and the pressure against 
the working conductor is adjusted to the 
running speed. 

As will be pointed out further on, the 
intermediate speeds on the controller are 
secured by the insertion of resistance in 
the rotor circuits. The Valtellina line 
uses water rheostats instead of the usual 
metallic grids. Compressed air moves 
the water to and from the contact plates, 
thereby producing a variable resistance. 
The pneumatic valves are actuated by re- 
lays from the main controller. The ad- 
vantages of the water rheostat are lighter 
weight and less repairs. Burnouts are 
not possible, since the overload capacity 
is large. Starting can also be effected 
more smoothly in the absence of the 
coarsely graduated steps of the metal re- 
sistances, i 

Another unique feature of the three- 
phase locomotive is the driving mechan- 
ism. For motors of several hundred horse- 
power gears are not admissable, since they 
involve difficulties of design, occupy valu- 
able space, and increase the energy con- 
sumption by about three per cent. Direct 
coupling is a satisfactory solution for mo- 
tors of the series type. But with induc- 
tion motors, where, on account of the dis- 
tributed winding, no vertical movement 
is possible and the case is in one piece, the 
wheels would have to be pressed off the 
axle to make the motor accessible for re- 
pairs. The motors of the three-phase lo- 
comotives are mounted between the driv- 
ing axles and drive the axles by crank- 
pins and coupling rods. 

The advantages of this drive are (1) 
the facility of removing the motor for re- 
pairs; (2) the collector rings and brushes 
are outside the locomotive frame, and 
readily accessible for inspection; (3) the 
danger of the motors sharing the load dis- 
proportionately is obviated, since all the 
axles are driven at the same speed (which 
would not be the case if the axles were 
driven separately and there was a small 
difference due to wear in the diameters 
of the drivers); and (4) the energy loss 
in the mechanism is small. 

THE INDUCTION MOTOR PER SE. 

In point of efficiency, the induction mo- 
tor is far superior to the series motor 
either of the direct-current or single-phase 
type. The efficiency of the latter two may 
reach eighty-eight per cent and eighty- 
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four per cent respectively, while that of 
the induction motor for railway service is 
about ninety-five per cent in single con- 
nection. At starting, in cascade connec- 
tion the efficiency is about eighty-eight 
per cent. i 

Similarly, the power-factor in single 
connection and cascade is about ninety- 
three per cent and eighty-five per cent re- 
spectively for all loads above one-quarter 
of the rating. These figures may be com- 
pared to those of the New Haven motors, 
which vary from seventy per cent to nine- 
ty-two per cent throughout the range of 
loads. 

In point of weight, for the same condi- 
tions of speed and output, the three-phase 
motor weighs only about eighty per cent of 
the direct-current, while compared to the 
single-phase, the difference is still more 
marked. The cost, which may be taken 
proportional to the weight, is correspond- 
ingly lower. 
= With regard to starting torque, the in- 
duction motor can develop any tractive 
effort up to full adhesion weight, by start- 
ing with the rotor resistance. The induc- 
tion motor moreover can utilize a constant 
input up to the maximum running speed. 
This fact enables the induction motor to 
attain a high average’ acceleration. 

The overload capacity of the induction 
motors for railway service (in 500 horse- 


power to 750 horse-power sizes) greatly | 


exceeds that of the series motors. The 
pull-out torque for induction motors of 
this size is six to seven times full-load 
torque, and this overload capacity is at- 
tained without any special liberality of 
design. 

With regard to mechanieal structure, 
the induction motor, with its compact de- 
sign, its windings encased in hermetically 
scaled tubes, and its collector rings in- 
stead of commutator, presents a much 
more rugged character than the series mo- 
tors of the continuous current or one- 
phase type. 

SPEED CONTROL. 

Both with direct-current and three- 
phase motors, the economical running 
speeds are limited to two or three; and all 
intermediate speeds are obtained only by 
theostatic connections. Instead of con- 
necting four direct-current motors in 
series, then two multiple groups of two in 
series, and then four in parallel; three 
induction motors may be connected in cas- 
cade, then two in cascade, and then two 
or three in multiple—in both cases three 
running speeds being obtained, and the 
same amount of power saved. 

In the cascade or concatenation control, 
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the secondary of the first motor is con- 
nected to the primary of the second mo- 
tor, and the secondary of the second motor 
to the primary of the third motor, and 
the secondary of the third motor is con- 
nected to the rheostat. The speed under 
these conditions will correspond to the 
total number of poles in the cascade. Thus, 
if at twenty-five cycles, the motors in con- 


catenation have four, six and ten poles, 


each will run at 150 revolutions a minute. 


CONSTANT-SPEED CHARACTERISTIC FOR 
RAILWAY WORK. 


In urban service where the greater part 
of the time is occupied in starting and 
stopping, and where the runs are so short 
that the maximum speed is of little con- 
sequence, the series motor presents an ad- 
mirable solution. But, ag the distance 
hetween stops is lengthened and trunk line 
conditions are approached, the time con- 
sumed in accelerating is relatively small, 
and a motor which will maintain a given 
speed independent of gradients is much 
more effective from the point of view of 
the railroad operator. A motor with in- 
herent variable speeds is no longer neces- 
cary, and in fact of no distinct advantage. 
Of course, the competitor of the series mo- 
tor must possess equal characteristics in 
overload capacity response without injur 

It is claimed, however, that if the train 
is to run at the same speed on grade and 
level, the power required when running 
on the grade will be correspondingly 
greater, and that the peaks occasioned by 
these conditions will be excessive, and the 
load-factor very low. It is admitted that 
a poor load-factor is not conducive to 
economy, not only on account of the poorer 
efficiency of the generating and converting 
units at fractional loads, but also on ac- 
count of the fixed charges being independ- 
ent of the output. But it must not be as- 
sumed that the constant-speed character- 
istic of the three-phase system will result 
in more unfavorable load fluctuations 
than any other system. These fluctua- 
tions will of course depend on the time- 
table and the profile, but there are three 
considerations that should be borne in 
mind. First, for heavy grades, say be- 
tween 0.8 per cent and 1.5 per cent the 
lowest or intermediate speed may be used, 
and the power required reduced corre- 
spondingly. Second, the power required 
for ascending the lighter grades generally 
will not exceed the power required for ac- 
celerating. For example, the power re- 
quired to accelerate a 300-ton train on the 
level at 0.56 mile per hour per second is 
the same as that required to drive the 
train at seventy miles an hour on a 0.34 
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per cent grade or at forty miles an hour 
on a 1.7 per cent grade. Now since the 
whole system is desigifed for the maxi- 
mum demands, occasioned by the heaviest 
trains accelerating, no additional invest- 
ment in copper conductors or machinery 
is necessitated by the constant speed anl 
variable power characteristics of the three- 
phase motor, nor will the peaks occasioned 
by grades on the average exceed the peaks 
due to the trains starting. Third, another 
influence which tends to equalize the load 
variations is the recuperation feature, 
which is unique with the three-phase sys- 
tem. With a fair density of traffic, the 
excess of power required by the ascending 
train will be furnished by the power gen- 
erated by the descending train in the 
neighborhood. 
THE VALUE OF RECUPERATION. 

It is an inherent characteristic of the 
induction motor that when the torque be- 
comes negative and the speed rises above 
synchronism, it acts as a generator, re- 
turning energy to the line. This feature 
is utilized in the three-phase system to 
conserve the energy which would other- 
wise be wasted when running on down- 
grades and during braking. 

Recuperation with induction motors is 
effected automatically and without anv 
complicating devices. The per cent of the 
available kinetic energy of the moving 
train that can be recuperated during coast- 
ing or braking depends upon the train re- 
sistance and the efficiency of the motors, 
and it is difficult to state this in a gen- 
eralization, The amount of the available 
recuperated energy that can be utilized 
by trains in the vicinity running on the 
level or on up-grades, will depend on the 


line losses between the point where the — 


energy is liberated and the point where 


the energy is utilized. With a fair degree 


of traffic, eighty per cent to ninety per 
cent of the available recuperation can be 
made use of for train propulsion, The 
final value of recuperation lies in the fi 
that the watt-hour per ton-mile consump- 
tion is reduced from ten per cent to forty 
per cent, varying with the degree of the 
various influences present. 
TWO OVERHEAD TROLLEY WIRES. 

Perhaps the objection requiring the 
most serious consideration that is urged 
against the three-phase system is the use 
of two overhead working conductors. It 


1 IB > i : 
s claimed that this arrangement costs. 


more, and that it entails difficulties in op- 
eration at switches and cross-overs. 

A three-phase distribution for the same 
voltage, power transmitted and allowable 
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losses, requires only seventy-five per cent 
as much copper as the single-phase sys- 
tem; so that the additional investment re- 
quired for the suspension and insulation 
of the two wires will be compensated by 
the saving in weight of copper. 

In point of operating cost, assuming the 
same initial cost- for both the three-phase 
and single-phase overhead systems, the 
fixed charges will be about the same. In 
the item of repairs, the material will nat- 
urally be greater for two wires than for 
one. But the heaviest charge for repairs 
and maintenance is the labor item of peri- 
odical inspection, which will be the same. 
in both systems per mile of track, since 
the same crew can look after two wires 
equally ag well as one. 

In regard to operation difficulties at 
switches and cross-overs, experience has 
shown, on the Valtellina line and in the 
Simplon tunnel, both of which present 
complicated switching vards, that the de- 
sign difficulties of the overhead construc- 
tion have been solved. The two wires are 
suspended from a single support, and the 
two contacts of the current collector are 
also mechanically comprehended in a 
single structure. 

= oe — 
Static Balancers. | 

The use of static balancers for supply- 
ing three-wire systems from two-wire dy- 
namos is discussed in the Electrical Re- 
view (London), June 14 and 28, by C. G. 
Garrard. The author first explains the 
principle of the balancer, which is merely 
an inductance placed across taps taken 
from the armature of the generator. This 
may be cither a single-phase or three-phase 
arrangement, the neutral wire being con- 
nected to the central point. The design 
of balancers is taken up, and it is shown 
that in general the iron core should be 
rather large in area, and short in length 
to give the maximum inductance. When 
properly designed there will be practically 
no magnetic leakage due to the alternating 
voltage in the balancer, However, as soon 
as out-of-balance continuous current be- 
gins to flow back through the balancer, 
the conditions are altered, as there thus 
is caused a superimposed continuous-cur- 
rent magnetization, the amount of which 
depends upon the type and design of the 
balancer. This may be overcome by wind- 
ing the neutral conductor around each leg 
a sufficient number of times to neutralize 
the continuous-current magnetization, but 
this method increases the weight of mate- 
rial in the balancer and makes it more 


difficult to design. In systems where di- 
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rect current is supplied from a rotary con- 
verter the balancer may be discarded and 
the middle wire run to the neutral point 
of the transformers. The theory of this 
system is exactly the same as that of the 
static balancer, but if there is a consider- 
able amount of out of balance to be dealt 
with it is probable that a special balancer 
connected to the slip rings of the rotary 
will be cheaper and more efficient. A 
short, thick design is most suitable for the 
balancer, and this is just the opposite of 
best conditions for a transformer design, 
in which it is generally desired to have as 
little reactance as possible. The amount 
and proportions of the iron in the trans- 
former are fixed from the transformer 
point of view, and the increase of iron 
loss due to out-of-balanee current would 
be much greater than if a special balancer 
were used. Therefore, the overall efficiency 
of the system would be lowered and the 
temperature rise of the transformers would 
become excessive. A static balancer ca- 
pable of dealing with an out-of-balance 
current of 200 amperes on a 480-volt 
three-wire system is a small affair corre- 
sponding to a thirty-four-kilowatt, three- 
phase transformer with half the copper 
removed. If the out-of-balance* current 
were ten per cent, this would be on a sys- 
tem of 960 kilowatts, necessitating one 
1,000-kilowatt, three-phase transformer or 
three 333-kilowatt, single-phase trans- 
formers to feed to rotary. The provision 
of a small balancer to return the out-of- 
balance current to the rotary with rela- 
tively small losses would result in com- 
paratively small losses; whereas, to pass it 
through the transformers would result in 
much larger losses. Where it is possible 
to use a six-phase balancer, by suitable 
connections complete neutralization of the 
continuous-current magnetization is pos- 
sible without extra windings, and much 
better balancing may be obtained than 
with either the three-phase or single-phase 
arrangement, Static balancers are usually 
tested by applying an alternating current 
of the proper potential, and then passing 
a direct current through one side. Where 
three-phase balancers are employed two 
may be connected up in opposition in or- 
der to make a loading-back test. The au- 


‘thor points out that the cause of the in- 


creased iron losses due to direct-current 
magnetization is not very well understood. 
It is supposed to be due to the leakage 
flux set up by the direct current, which 
causes iron losses in the iron core. 
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High Electromotive Force and 
Its Application to the Study 
of Powerful Electrical Dis- 
charges. 

Dr. John Trowbridge has reprinted, in 
pamphlet form, his recent contribution to 
the Memoirs of the American Academy of 
Arts and Sciences, on “High Electromo- 
tive Force; Its Application to the Study 
of Powerful Electrical Discharges, and 
Spectrum Analysis.” 

For some years past Dr. Trowbridge 
has been working with high potentials ob- 
tained by means of a storage battery con- 
sisting of 20,000 cells of the lead sul- 
phuric acid type, and he here describes 
the difficulties met in its construction. 
The size of the cells is such that for a 
few seconds a current of eight amperes 
may be drawn from them at a potential 
of 40,000 volts. 

When using the battery to charge a 
condenser through a high resistance, the 
condenser becomes charged fairly slowly, 
then discharges, and again recharges. This 
takes place with remarkable regularity, 
and the time of a discharge can be regu- 
lated at pleasure by means of the resist- 
ance, so that the battery thus arranged 
serves as a sort of electrical clock. 

Work, with this battery leads the author 
to remark that to the electrician the physi- 
ological theory of electrical currents in 
muscles and nerves is incomprehensible 
and not in touch with any phenomena ex- 
hibited by voltaic batteries or electrical 
machines. For a collection of muscles or 
nerves, Which are apparentiy homogeneous 
in nature, or at least do not show such 
a marked difference in the chemical con- 
struction, can produce, it is said, an clec- 
trie spark and shocks of considerable se- 
verity. 
muscle a source of electricity, what is the 
mechanism by means of which the muscles 
can he discharged in series, for the elec- 
tromotive force of each muscle must be 
exceedingly low, and the high electromo- 
tive force of the electrical cell must be ob- 
tained by some mechanism which enables 
the animal to throw the effect of each 
muscle in series with the neighboring 
muscles, Tt can not be supposed that these 
animals exhibit a phenomenon like that 
shown in a thunder cloud, For the theory 
of animal electricity to be accepted by the 
electrician, it must be shown how circu- 


lation takes place, and how the series | 


coupling is carried out, 

Dr. Trowbridge has used this battery 
for obtaining photographs of powerful 
electrical discharges. He shows that a 
brush discharge occurs at cach angle of a 


zigzag discharge, This may be a sort of 


If there exists in the separate — 
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explosion, and he suggests that it may, 
in some way, give rise to the rolling effect 
of thunder. He describes also a means 
by which a negative showing a weak im- 
pression may be intensified so as to bring 
out strongly all of the image. 

This battery has also been employed for 
spectrum analysis. When the discharge 
of a powerful condenser takes place be- 
tween metallic terminals within glass 
tubes filled with rarified gases, it is 
found, in general, that the strong lines 
of the metals employed as terminals are 
reversed... It is only when the metallic 
terminals are close together that this 
phenomenon is observed. When the dis- 
charges take place in air no spectroscopic 
evidence of the metals of the spark ter- 
minals can be obtained at a distance of 
three inches from the terminal. Evidently 
the environments have some effect upon 
the character of these spectra and this 
throws some doubt on the entire subject 
of spark spectra. Even when a spark 
spectra is shown between metallic ter- 
minals in an atmosphere of hydrogen or 
nitrogen, it is not certain that the results 
are not modificd by the gases which are 
occluded in the metallic terminals. 

— —«@—--—__- 
Hydroelectric Power versus 
Steam for Industrial Plants. 

The proper method of making an en- 
gineering study of a water-power project 
is discussed in this one of a scries of arti- 
cles on hydroelectric power by H. von 
Schon. An analysis of a hydroelectric 
power project involves principles of topo- 
graphical, hydraulic, mechanical and elec- 
trical engineering. For this reason the 
projection, design and construction of 
such plants form a distinct engineering 
specialty. It is only rarely that conditions 
are such that the most satisfactory site 


and scheme of development can be deter- . 


mined by a merely cursory examination. 
It generally becomes necessary to study 
carefully a considerable reach of the water 
course to determine the best location, and 
the selection of the latter depends largely 
upon a correct understanding of the topog- 
raphy of the river valley and its geolog- 
ical character. Such knowledge can be 
gained by means of extensive surveys and 
horings, but the time and cost involved 
in such operations are usually not avail- 
able. The information must therefore be 
gained from a general reconnaissance, dur- 
ing which the topography and geology be- 
come pictured, so to speak, upon the mind 
trained to estimate their influence upon 
the project under consideration. The lo- 
cation being selected, the scheme of de- 
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velopment must be determined, and this- 
may be solved either by direct develop- 
ment or by distant diversion, It is not 
always desirable to concentrate a fall ex- 
ceeding twenty-five to thirty feet at one 
place, as the cost and weight of a dam 
increase rapidly above that height, and 
the enlargement of the flowage area may 
necessitate the purchase of costly land. 
The successful designing of works can be 
accomplished only when accurate data as 
to the extreme conditions to be expected 
in flood time are to be had. The 
author gives an analysis of the water 
sources of different sections of the coun- 
try, and shows that for northern rivers the 
monthly run-off can not exceed from 1.25 
to three per cent of the annual precipita- 
tion. For eastern rivers it is from one to 
0.75 per cent; for southern rivers, 0.25 to 
0.12 per cent, and for western rivers, 0.16 
to 0.1 per cent. In all cases a careful sur- 
vey of the drainage basin should be made, 
and the work decided upon only after data 
covering several years’ observation have 
been compiled. When the least monthly 
flow has been thus determined, the possi- 
bilities of storage should be considered, 
and if the low month comes between two 
months of fairly high flow it may be pos- 
sible to increase considerably the flow dur- 
ing the low month, The author discusses 
the question of available fall, and shows 
that it may often be desirable to divert 
the latter cither by a canal and tunnel or a 
pipe rather than to erect a high dam. The 
type of equipment selected depends upon 
the height of fall. Up to about thirty-five 
feet the turbines are most economically 
placed in open chambers; up to eighty feet, 
the reaction turbine mects requirements ; 
beyond that the impulse type is most suit- 
able. Whether the turbine unit is to con- 
sist of one or more wheels is to be decided 
by a comparison of the respective costs of 
the complete hydraulic and electric power 
unit. The distance to which power may 
be transmitted depends upon the amount. 


As a general rule there should be 100 


horse-power for each mile of line. The 
loss in transit should be kept below ten 
per cent. Generally speaking, an invest- 
ment of from $160 to $180 a horse-power 
delivered will show a net earning of from 
six to eight per cent. These are rather 
high cost figures, as the greater number 
of hydroelectric developments range from 
$125 to $150. The value of these invest- 


. ments, however, is more liable to increase 


than otherwise, since every indication 
points to a rise in the price of power 
service in all branches of industry.—n- 
gineering Magazine, July. 
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NATIONAL ELECTRICAL CONTRAC- 
TORS’ ASSOCIATION. 


SEVENTH ANNUAL CONVENTION OPENED 
IN NEW YORK, JULY 17. 


For the seventh annual convention of 
ihe National Electrical Contractors’ Asso- 
ciation of the United States, members and 
others whose interests merge into the pro- 
wedings of this important association be- 
an to gather at the Imperial Hotel, New 
ork city, the official headquarters, as 
ly as Sunday and Monday July 14 and 
, although the general convention did 
t open until Tuesday morning. 

On Tuesday morning, July 15, an execu- 
e session of the National Board of Di- 

tors was held at 10 o’clock at the Im- 
ial Hotel. This was followed by an 

moon session of this committee and 

routine executive work incident to 
association was taken up. 

n Tuesday evening this committee 

t the evening at Hammerstein’s Roof 

en, 

Interesting entertainment was pro- 

. Which included a banquet at the 

rf-Astoria on Wednesday, a smoker 

audeville at Shanley’s restaurant on 
day evening, and on Friday an ex- 

ı and a Rhode Island clam-bake 


cur at Witzel’s Point-View Island, Wayne, Ind. 


'h the entire day will be given. 
convention was called to order 
day morning somewhat after the 


Engineering Societies Building. 


tur, Il]. 
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American Circular Loom Company, 
Chelsea, Mass. 
American Conduit Manufacturing 
Company, Pittsburg, Pa. 
Ames Iron Works, Oswego, N, Y. 
Ansonia Electrical Company, The, An- 
sonia, Ct. 
Ball & Wood Company, New York city. 
Barnard & Company, B. S., New York 
city. 
Benjamin Electrice Company, Chicago, 


Bishop Gutta Percha Company, New 
York city. 

Bossert Electrical Construction Com- 
pany, Utica, N. Y. ; 

Bryant Electric Company, The, Bridge- 
port, Ct. 

Condit Electrical Manufacturing Com- 
pany, Boston, Mass. 

Corey Company, R. B., New York city. 

Crescent Company, Valparaiso, Ind. 

Crouse-Hinds Company, Syracuse, N, Y. 

Dale Company, New York city. 

DeVeau Telephone Manufacturing 
Company, New York city. 

D. & W.. Fuse Company, Providence, 

I 


Edwards & Company, New York city. 

Electric Storage Battery Company, 
Philadelphia, Pa. 

Emerson Electrical Manufacturing 
Company, St. Louis, Mo. 

Faries Manufacturing Company, Deca- 


Fort Wayne Electrice Works, Fort 


Frink, I. P., New York city. 


General Electric Company, Schenee- Ohio. 


adv, N. Y. 
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National Metal Moulding Company, 
Pittsburg, Pa. 

National X-Ray Reflector Company, 
Chicago, Ill. 

New York Edison Company, New York 
city. 
New York Slate Works, New York city. 

Okonite Company, The, Ltd., New 

York city. 

Paiste, H, T. Company, Philadelphia, 
Pa. 

Partrick, Carter & Wilkins Company. 
Philadelphia, Pa. 

Pass & Seymour, Ine., Solvay, N. Y. 

Peru Electric Company, Peru, Ind. 

P. R. Manufacturing Company, Detroit, 
Mich. Successor to Proctor Raymond 
Manufacturing Company. 

Providence Engineering Works, Provi- 
dence, R. I. 

Quimby, William E., Inc., New York 
city, 
Roebling’s Sons Company, John A., 

New York city. 

Safety Insulated Wire and Cable Com- 
pany, Bayonne, N. J. 

Safety Armorite Conduit Company, 
Pittsburg, Pa. 

Sears, Henry D., Boston, Mass. 

Sprague Electric Company, New York 


city. 


Steel City Electric Company, Pittsburg, 


Pa. 


Sterling Conduit Company, Troy, N. Y. 
Standard Underground Cable Com- 


pany, Pittsburg, Pa. 


The Metropolitan Switchboard Com- 


any, New York city. 
pany, 


The Diamond Rubber Company, Akron, 


The Perkins Electrie Switch Manufac- 


heduled, in the assembly room of Goulds Manufacturing Company, The, turing Company, Bridgeport, Ct. 
Seneca Falls, N. Y. 


Harrisburg Foundry and Machine city. 


atzel, chairman of the convention Works, Harrisburg, Pa. 


œ, Was in the chair. Mr. Hatzel 


Hart Manufacturing Company, Hart- N. 


èd James Hilton, president of the ford, Ct. | 
Hart & Hegeman Manufacturing Com- pany, Plainville, Ct. 


Contractors’ Association of New 


te, who made an address of wel- pany, The, Hartford, Ct. 


lowing this occurred the intro- 
James R, Strong, president of 
nal Electrical Contractors’ Asso- 


’ Mr. Hilton. city. 
Horton-Morehouse Company, Detroit, pany, Newark, N. J. 


ong then took the chair and 


Geo. F. Sever, consulting elec- Mich. 


neer of the city of New York, 
address on “The Relations of 


City with the Electrical Con- lating Company, New York city. 
Jobns-Manville, H. W. Company, New 


Highland — Electro-Chemical Manu- 


facturing Company, Connellsville, Pa. 


Holophane Glass Company, New York ci 


Hotel Imperial, New York city. ` 


Thomas & Betts Company, New York 
Tibbals, E. ©. & Company, Brooklyn, 
hg 

Trumbull Electric Manufacturing Com- 
Walker Company, Philadelphia, Pa. 
Waterbury Company, Waterbury, Ct. 
Western Electric Company, New York 
ty. 


Weston Electrical Instrument Com- 


Among prominent men present repre- 


senting manufacturing interests, {he fol- 


India Rubber and Gutta Percha Insu- lowing were in evidence on Monday and 


Williams, ex-president of the York city. I. 


lectrie Light Association, fol- 


paper on “The Central Sta- Brooklyn, N. Y. ; 
McIntosh, Seymour & Company, New H. 
l rigan, V. C. Gilpin, Bert Hills, Chas. 
Company, Crofoot, F. C. Hawkins, Jno. W. Brooks, 


Hons with the Contractor.” 


lis Mr. J. Robert Crouse, sec- York city. 


y . $ 5 : 
e Cooperative Electrical De- Mark Manufacturing 
‘ssociation, spoke on “(Co- Chicago, Tl. W: 


A full report of this meeting 


shed in the next issue of the pany, Boston, Mass. 


EVIEW, \ 
(of the National Committee N. 
ations the ELECTRICAL Rr- 


“tewith a list of the manu- Ohio. 


"panies to which special 


by the association for con- Cleveland, Ohio. 
Je entertainment fund: N 


ompany, Jersey City, N. J. fol 


Marshall Flectrie Manufacturing Com- F. 
Schoenberg, Thos. TT. Bibher, O. J. Bryan, 


Tuesday : 


Alex. Henderson, S. B, Condit, Jr., 
G. Bernard, A. T. Clark, Oscar Hoppe, 


Krantz Manufacturing Company, Robt. Garland, John W. iarland, J. M. G. 
Fullman, Jas. Dolier, Milton Hartman, 


B. Kirkland. H. R. Crouse, C. FE. Cor 


B. Hall, A. M Little, A. H. Spahn, 
S. Baldwin, Chas. F. Bovton, R. E. 


[ullin, Colman J. Company, Brooklyn, Oscar Carman, F. P. Eckert, C. A. Flack 
pe Arthur Frantz, H. S. Greene, B. G. Kodj- 


National Carbon Company, Cleveland, hanoff, Jno. J. Myers, M. F. King, Chas. 
F. Machen, J. B. Olson, Geo. C. Richard 
National Electrice Lamp Association, E. W. Rockafellow, W. P. Crockett, W. 2 
Sisson, Albert S. DeVean, R. B. Corey, 


ational India Rubber Company, Bris- Ke C Wilsin.. DLA Waterman, Robert 
RI L. Jaynes, John W. Brooks, F, W. Bliss. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Loading Stationary Induction Appa- 
ratus for Heating Tests. 

Various arrangements for conducting 
heat tests of transformers intended to 
avold an unnecessary. loss, are described 
here by G. C. Shaad. When two similar 
transformers are to he tested, the most 
common arrangement is to connect the 
low-tension or secondary coils in multiple 
aeross a source of potential, to connect 
the primaries in opposition, placing in 
the same circuit a coil of a small auxiliary 
transformer, the voltage of which can be 
varied by means of a suitable resistance 
or otherwise. The exciting current and 
iron losses are then supplied to the sec- 
ondary coils, while the load current 
losses are supplied by means of the 
auxiliary transformer. Where there is but 
a single unit to be tested it is often pos- 
sible to form a combination of shop trans- 
formers of a different voltage rating in 
such a way that a part at least of the en- 
ergy represented by the full load of the 
transformer under test may be returned 
to the source of supply. For example, a 
13,200-volt-350-volt, 300-kilowatt trans- 
former may be loaded by means of two 
200-kilowatt, 6,000-370-volt transformers 
if the latter be connected in series, al- 
though this arrangement throws a some- 
what increased strain on the high-poten- 
tial coils of the two auxiliary transform- 
ers. When there are three single-phase 
transformers of the same type to be tested, 
two of these may be connected up and 
tested, and during this time the secondary 
of the third may be connected in series 
in the secondary circuit, and thus be par- 
tially heated, so as to save time when its 
turn for testing comes. Or if a three- 
phase source of energy is at hand, the 
three secondaries may be connected in 
delta, the primaries connected up in series, 
and the current through them be varied 
by a fourth auxiliary transformer with 
smali rating. This arrangement may be 
used also with the auxiliary transformer 
replaced by a potential regulator, When 
a three-phase transformer is to be tested, 
intended for Y connection. it should be 
tested for the corresponding conditions 
with the coils connected in delta, the final 
connection being made without the heat 
test. 
justed by varying the number of turns 


Feeder regulators which are ad- 


either of the primary or secondary wind- 
ings may be loaded for test as transform- 
ers, Single-phase induction regulators or 
magnetic regulators may be loaded by con- 
necting the primaries in multiple and ap- 
plying normal potential while the second- 
aries are connected in series opposing. 
One regulator is kept in the position of 
maximum increase in voltage, and the 
other is varied until full-load current flows 
in the secondaries, Under this condition 
the difference in primary currents may be 
considerable, since the air-gap causes such 
apparatus to have a large magnetizip 
current, Three-phase and six-phase in- 
duction regulators may be connected up 
for heat runs in a similar manner, The 
primaries are placed in multiple, and sup- 
plied with the proper potential. The sec- 
ondaries may be connected in Y opposing. 
The regulators are adjusted until full-load 
current flows in the secondaries, when 
normal voltage is impressed upon the pri- 
maries. In all heat run tests on apparatus 
of this nature much time may be saved by 
starting the test at an overload or without 
having the cooling devices in operation.— 
Abstracted from the Electric Journal 
(Pittsburg), June. 
< 


On the Loss of Energy in the Dielec- 
tric of Condensers and Cables. 


The loss of energy that takes place in 
solid and liquid dielectrics situated in a 
periodically varying electric field at pres- 
ent arouses interest equally from physical 
and technical points of view. The latter’s 
interest has increased considerably the last 
few vears, as higher voltages have been 
brought into use. Dr. Bruno Monash dis- 
cusses in the first section of this contribu- 
tion the methods which have been em- 
ploved for measuring this loss, and de- 
scribes in some detail a particular method 
which he himself has been using. Since 
1864 it has been known that a dielectric 
placed between the plates of a condenser 
would become warm if the latter was 
charged and discharged continually, Rce- 
garding the cause of this heat, two opin- 
ions have been advanced. Steinmetz at- 
tributes it to a sort of molecular friction, 
and calls it dielectrie hysteresis. The 
other view seeks to explain the loss by the 
presence of some conduction phenomenon, 
perhaps of an electrolytic kind, or of the 


kind of loss taking place in a resistance. 
The experimental investigations concern- 
ing the question of hysteresis were ren- 
dered difficult by the viscous effects con- 
nected with the formation of residual 
charges, and in so far as they attempted 
the proof of true static hysteresis in the 
sense of a phenomenon independent of the 
speed of alteration of the field, most of 
them gave negative results. M. de Hoor, 
however, using a specially prepared paper, 
succeeded in obtaining a regular static 
hysteresis—that is, a constant loss per 
evcle, even at very low frequencies. It is 
possible, however, to determine ‘the laws 
followed by this loss in alternating or re- 
volving electric fields, and it has been 
with this object in view that the greater 
number of experimental investigations 
have hitherto been carried out. The ques- 
tion turns principally upon the dependence 
of the loss on the voltage or the intensity 
of the field, and on the frequency. The 
results of these inquiries differ extremely, 
and are contradictory one to another, es- 
pecially as regards the influence of the 
intensity of the field. Several experiment- 
ers have obtained results indicating that 
the loss is proportional to the square of 
the intensity of the field when the ficld 
intensity is low, while in strong fields it 
increases more rapidly than the square. 
The figures obtained vary from 1.5 to 
three. More recently the opinion has been 
repeatedly expressed that the loss can not 
be given as proportional to a power of the 
strength of the field with a constant ex- 
ponent at all, and at present we can not 
form any conclusive opinion as to the sort 
of connection between the energy loss in 
dielectrics and the intensity of the elec- 
tric field. The technical interest in the 
subject was confined until a few years ago 
to the fact that the heating of condenser 
subjected to an alternating pressure was 
thought to be a drawback in itself on ac- 
count of the energy loss accompanying it. 
For the most part, these condensers were 
made of prepared paper or other fibrous 
material, and owing to the comparatively 
high losses, they became hot so easily as 
to be ruined as soon as they were subjected 
for any length of time to an alternating 
pressure of more than a few hundred 
volts. Later more suitable materials were 
introduced as dielectrics, thus reducing 
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the loss and making it possible to employ 
condensers for higher potentials, and as 
these have come more into use, the causes 
and the laws governing the losses which 
take place in them have become of even 
greater interest. This is true of the field 
of wireless telegraphy and also in trans- 
mission practice, when it becomes neces- 
sary to employ cables. The latter phase 


of the subject is becoming of great im-, 


portance in Europe, where much of the 
high-tension transmission must be done by 
underground conductors. In such net- 
works the dielectric loss is going on all 
the time, and even though small in itself, 
in the aggregate amounts to an important 
item. Further, this continued loss heats 
the insulation, and thus may become seri- 
ous. The method which the author has 
devised consists in the application of a 
Wheatstone bridge in which the dielectric 
to be tested is placed in one arm. This 
hehaves as an imperfect condenser, and it 
may be balanced by a perfect condenser 
placed in another arm of the bridge, if 
tlhe latter be shunted by a proper non-in- 
ductive resistance. The author gives a 
mathematical analysis of this arrange- 
ment, using the complex resistance oper- 
ators introduced by Heaviside. He shows 
that only in the case of a sine wave elec- 
tromotive force is it possible to obtain a 
balance, unless the indicating instrument 
he one which responds to but one fre- 
queney, acting thus as a frequency filter. 
The instrument employed is the optical 
telephone devised by Wien. However, in 
the case of the existence of hysteresis, up- 
per harmonics in the current should be 
taken into account.—Abstracted from the 
Electrician (London), June 28. 
< 
Some Newly Observed Manifestations 
of Forces in the Interior of an 
Electric Conductor. 

It has been found that when a heavy 
clectric current is passed through a fluid 
metallic conductor the liquid tends to be- 
come contracted in cross-section ał the 
centre and to pile up at the ends, the de- 
pression occurring usually taking the form 
of the letter V. With exceedingly heavy 
currents this depression may reach the 
bottom of the conductor, causing a break- 
ing of the circuit, when the liquid rushes 
together again, and the phenomenon is 
repeated. This effect has been studied in 
various ways by Dr. E. F. Northrup, who 
here describes his observations and gives 
an analytical study of the phenomena. A 
striking experiment consisted in using as 
the conductor a liquid alloy of potassium 
and sodium. This was placed in a trough 
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with contracted centre and covered with 
kerosene. As the alloy has but a slightly 
greater specific gravity than the oil, a 
much smaller current was sufficient to pro- 
duce very striking results. In one experi- 
ment a current of 180 amperes caused a 
depression of one and three-quarters 
inches. The author analyzes the forces act- 
ing within a conductor, and shows that the 
intensity of the field increases from zero at 
the axis to a maximum at the circumfer- 
ence. By means of a fine vanadium wire 
placed within a column of copper sulphate 
it was shown that when current was passed 
the wire was deflected toward the axis of 
the tube, thus showing a tendency for the 
conducting filaments to be drawn toward 
the centre. By passing a heavy current 
through a vertical column of mercury con- 
tracted at its centre, this force was found 
sufficient to cause the mercury to overflow 
at the top of the column. The effect was 
increased when the contraction of the col- 
umn was caused by means of a slotted 
iron washer, which increased the intensity 
of the magnetic field at the point of con- 
traction. The author then describes : 
method of constructing an apparatus by 
means of which this effect may be multi- 
plied by connecting a number of such con- 
tractions in series. If the column of mer- 
cury be split up into layers by means of 
copper discs, through which holes are 
drilled obliquely from the centre to the 
edge, each of these will give rise to a force 
when a current is passed longitudinally 
through the column, The pressure thus 
developed is independent of the length of 
liquid strata, although the heat developed 
is directly proportional to this. The best 
effects are then obtained when the strata 
are thin. It has been found possible to 
employ this arrangement to construct cu" 
rent-indicating instruments, which are 
equally good for direct and alternating 
currents. In one such instrument, when 
the current was 600 amperes in the con- 
ductor, a pressure of 0.432 pound per 
square inch was set up, which is equiv- 
alent to the hydrostatic pressure of a col- 
umn of water 11.9 inches high. The ac- 
tual height attained by a column of water 
was nine inches, the difference being due 
to the fact that that of the mercury itself 
changes its level to produce the rise in 
water. With a heterogeneous conductor 
one-half inch in diameter, made up of 
1,000 sections each one millimetre in 
length, 600 amperes should give rise to a 
pressure of 44.3 pounds per square inch, 
without any iron in the circuit.—Ab- 
stracted from the Physical Review (Lan- 
caster), June. 
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The Vibration Galvanometer 
for Inductance Measure- 
ments. 

At a meeting of the Physical Society, 
of London, held May 24, a paper on “The 
Measurement of Mutual Inductance by 
the Aid of a Vibration Gaivanometer,” 
was read by A. Campbell. Carey Foster’s 
method of comparing a mutual inductance 
with a capacity is one of the most con- 
vement methods, and the formula is very 
simple, being M = KRr, where K is the 
capacity (in farads) and R and r are re- 
sistances. The great advantage gained . 
by the use of a vibration galvanom- 
meter in methods for measuring ca- 
pacity or inductance led the author 
to apply it to the Carey Foster 
and the Hughes-Rayleigh methods. He 
found, however, that with alternating cur- 
rents it was necessary to modify the Carey 
Foster method by adding a series resist- 
ance in the condenser branch; this left 
the formula M = KRr unaltered and gave 
an additional formula involving the ratio 
of a mutual and a self-inductance. The 
modified method is extremely convenient, 
the two adjustments required for a balance 
being independent and the result not in- 
volving a knowledge of the frequency; the 
use of the vibration galvanometer is a 
great improvement, making the method 
independent of the wave-form of the cur- 
rent used. If the detecting instrument 
used in a null method (with alternating 
current) is adjusted so that its natural 
period is in tune with that of the applied 
voltage, it will be set into strong resonance 
and will be enormously increased in sen- 
sitivity for this particular frequency, prac- 
tically ignoring in comparison all the 

other components of the wave-form. 

The author exhibited a vibration gal- 
vanometer having a moving coil controlled 
bv an adjustable bifilar suspension. By 
adjusting the tension of this the tuning 
is very easily effected. For measuring the 
frequency to which a tuned instrument is 
responding, it 1s convenient to use the 
Hughes-Rayleigh method, in which a 
known self-inductanece is compared with 
an unknown mutual inductance, the bal- 
ance being dependent on the frequency. 
The author showed such an arrangement 
in which the slide-wire was graduated di- 
rectly in frequency. With accurately 
known frequenev on the other hand, the 
method gives absolute values of L and M. 

Tn conclusion the author gave results 
of tests (by several methods) of a stand- 
ard mutual inductance of 0.05 henry. The 
Kirchhoff method with direct deflection on 
a ballistic galvanometer (of measured time 
of swing) cave a mean of 0.05014 henry, 
while the Carev Foster method gave 
0.05009 henry: the probable error of the 
latter was much smaller than that of the 


older method. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


The Sirlus Colloid Lamp. 

Something over eight years ago Dr. 
Hans Kuzel, of Vienna, set himself to the 
task of solving the problem which has 
absorbed the attention of so many men of 
science and technology, i. e., the radical 
improvement of artificial production of 
light—particularly the electric light. Dr. 
Kuzel has demonstrated by many years 
of successful research and commercial ap- 
plication of the result of his research that 
he is a chemist of the highest ability. It 
was therefore a matter of more than or- 
dinary importance when Dr. Kuzel with- 
drew from all other fields of activity and 
devoted himself to the thorough sys- 
tematic and uninterrupted study of the 
possibility of incandescent electric light- 
ing. He was already possessed of the idea 
that some of the rare metals possessing 


very high-melting points could be used ° 


most advantageously in suitable méans for 
their preparation and the commercial 
production of filament from them could 
be found. 

That his efforts have been richly re- 
warded is evident from the appearance of 
metallic filament lamps having a life of 
well over 1,000 hours at a consumption of 
one watt per horizontal candle-power, and 
whose filaments possess sufficient mechan- 
ical strength and flexibility to permit of 
their being used and handled with essen- 
tially the same facility as the ordinary 
carbon filament lamp, aside from the fact 
that as at present made they must be 
burned in a vertical or pendant position. 

Dr. Kuzel has not claimed to be the in- 
ventor of a lamp containing a filament of 
a refractory metal, nor more specifically 
of a lamp with a tungsten filament, both 


of which have been known for many years, ` 


Dr. Kuzel’s invention and the essence of 
his success is the use of metals in the col- 
loidal state, by which he has been able to 
overcome the difficulties experienced by 
others. 

The colloidal state is a peculiar condi- 
tion into which metals may be thrown by 
various means and seems to be due to 
some peculiar arrangement of molecular 
complexes. The most characteristic prop- 
erty of colloid is plasticity. Thus clay 
differs from fine sand in that part of the 
material of the clay is colloidal, and there- 
fore the clay is plastic. Another striking 
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characteristic of colloids, particularly the 
colloids of metal, is that they are soluble 
in water. Colloidal gold will go into solu- 
tion very readily and the solution can be 
evaporated to a paste or to dryness. Col- 
loids have been recognized and studied by 
scientists for many years, but were never 
thought of seriously or supposed to have 
any commercial value until attention was 
strongly awakened through the publica- 
tion of Dr. Kuzel’s results something over 
a year ago. To-day there is in Germany 
a monthly publication devoted exclusively 
to colloids, both from the scientific and 
commercial standpoint, and the study of 
colloids promises to solve a great many 
important commercial problems, and to 
throw light upon many natural phe- 
nomena which has been hitherto quite ob- 
scure. 

About a year and a half ago Dr. Kuzel’s 
lamp was announced by Johann Kremen- 
ezky, in Vienna, and authoritative tests 
by the state laboratories of Austria were 
quoted showing a life of well over 1,000 
hours at a consumption of one watt per 
candle. Since then an immense amount of 
work has been done in the direction of 
high-efficiency filament lamps, particularly 
tungsten. Many lamps have appeared on 
the market possessing more or less ex- 
cellenee. The difficulty uniformly ex- 
perienced has been the extreme fragility 
of the filament, making it impossible to 
transport them in the ordinary manner. 
This, as well as all other serious difficul- 
ties, is overcome by the use of the colloidal 
process which, as already mentioned, is 
the basis of Dr. Kuzel’s series of patents. 

By the use of his process Dr. Kuzel 1s 
able to produce filaments of extremely 
small diameter and of perfect uniformity. 
In the process of preparing the colloidal 
metal it is possible to purify them to a 
degree not attainable by any other means. 
The filament which is formed by burning 
the metal in the colloidal state and then 
transforming it into the crystalline state, 
which is the state in which we ordinarily 
recognize metal, perfect homogeneity is 
obtained. This homogeneity seems to be 
of the very greatest importance and is 
used in the sense of chemical, electrical 
and mechanical homogeneity. 

In Europe the Sirius lamps are now 
being made in Vienna by Johann Krem- 
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enezky, who controls the patent for Aus- 
tria-Hungary, and who cooperated with 


Dr. Kuzel during the later stages of the- 


development of the new lamp. Mr. 
Kremenezky is one of the most skilful 
lamp manufacturers in Europe and one of 
her best technicians. In Germany, Sirius 
lamps are made at Fiirstenwald, at the 
lamp works of Gebriider Pintsch, who are 
known the world over on account of the 
Pintsch gas-lighting system. In Nyköping, 
Sweden; a company is manufacturing 
lamps for Scandinavia and Denmark. It 
is expected that factories will be opened 
in other European countries in the near 
future. 

At present lamps are made in candle- 
powers of twenty-five, fifty and 100, all 
operating at one watt per candle, and for 
voltages up to 130 volts. -The standard 
candle-power is twenty-five, and these are 
made almost exclusively. Lamps have 
been sold for several months, delivery 
guaranteed, and very few claims for rebate 
or replacement have been made. 


— aer 


The Flexiphone—A New Tele- 
phone instrument. 


A new telephone instrument has re- 
cently been developed and placed upon the 
market by the Holtzer-Cabot Electric 
Company, of Brookline, Mass., in conjunc- 
tion with the Oliver Manufacturing Com- 
pany, of Philadelphia. This instrument, 
called the Flexiphone, takes the place of 
wall and desk telephones and is being 
adopted by a large number of telephone 
exchanges as the instrument which they 
recommend for office and house use. 

In general, the Flexiphone is a com- 
bination of the best and most essential 
features of a desk telephone instrument 
and an adjustable telephone arm. It is 
sclf-balancing in any position, the ten- 
sion of the springs in the arm being Just 
sufficient to counterbalance the weight. 
This feature will be much appreciated as 
it leaves one hand free for making notes, 
ete. 

The Flexiphone may be fastened to a 
flat or roll-top desk or to the wall, or 
mounted on a floor stand, and may be 
used equally well by persons of different 
heights, whether in a sitting or standing 
position. If desired, it may be arranged 
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to serve two desks. The telephone cords 
are secured to the arm and therefore 
never become twisted or kinked. 

In detail, the salient points may be 
briefly outlined as follows, the pedestal 
and arm being treated separately : 

The construction of the pedestal is 
unique and quite a departure from former 


Fie. 1.—FLEXIPHONE IN POSITION. 


types, the main feature being the acces- 
sibility of all the various parts and con- 
nections. By removing a small screw in 
the centre of the pedestal, the set can be 
readily taken apart and the outer casing 
removed, exposing the mechanism. The 
operating parts may be replaced in skele- 
ton form without the casing, thus permit- 
ting a full view of the movement and al- 


Fig. 2.— ASSEMBLY OF FLEXIPHONE. 


lowing Teady access for adjustment. All 
Connections are brought out to terminals 
fitted into a hard rubber block which is 
Securely fastened to the base of the ped- 
estal frame. Hard rubber is used ex- 
clusively for insulating and pure platinum 
for all contact points. The contact springs 
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are of German silver and rest against 
stops under tension. 
soldered connections between the desk ter- 
minals and the transmitter, a point which 
will be instantly appreciated. The hook- 
switch’ acts directly upon the contact 
springs in the pedestal, thus doing away 
with all levers and lost motion. An aux- 
iliary steel spring supports the weight of 
the hook, allowing the full elasticity of 
the contact springs to be used in making 
and breaking contacts. 

~The pedestal is made of heavy seamless 
tubing with an outer shell of hard rubber. 
It is mounted in such a way that it always 
remains vertical throughout all the move- 


Fic. 3.—SKELETON VIEW OF FLEXIPHONE. 


ments of the arm. The transmitter mouth- 
plece is secured at a convenient angle and 
the transmitter head is mounted on a 
swivel, which makes nearly a complete 
revolution in a horizontal plane. This, to- 
gether with the vertical and swinging 
movement of the arm, gives practically 
any desired adjustment to the Flexiphone. 

The instrument is wired for common 
battery, series or bridging magneto cir- 
cuits, as desired. It is well adapted for 


-home use, where the instrument is se- 


cured to the pedestal of the mantel. 

The finish of the exposed metal sur- 
faces of the pedestal and transmitter is 
polished nickel and the arm may be. fur- 
nished either in a combination of nickel 
and hard rubber finish or in full nickel, 
as preferred. | 

EEEE 
1907 Types of Alternating-Cur- 
rent Lightning Arresters. 

A new line of alternating-current light- 
ning arresters has been developed during 
the last year by the General Electric Com- 
pany, Schenectady, N. Y. These lightning 


There are no un- 
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arresters are designed to accomplish the 
following results: 

- (1) Discharge potentials moderately 
higher than the potential of the circuit 
protected. 

(2) Restrain the flow of the dynamic 
current across the gaps and extinguish 
the arc when normal potential is restored. 

(3) Discharge high potentials cover- 
ing a wide range of frequency. 

(4) Prevent excessive rises of poten- 
tials between lines as well as between lines 
and ground. 

These, like previous lightning arresters 
made by this company, are an elaboration 
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1907 TYPE ALTERNATING-CUKRENT LIGHTNING 
ARRESTER. 


of Prof. Elihu Thomson’s fundamental 
patents, and investigations and experi- 
ments of the past year have suggested cer- 
tain improvements. The lightning ar- 
rester consists in general of a number of 
spark-gaps, some of which are shunted by 
resistance rods. In this way, selective 
paths are formed and these are so designed 
as to give the arresters a uniform voltage 
breakdown regardless of the frequency or 
quantity of discharge. 

The accompanying illustration shows a 
2,300-volt, single-pole, station-type ar- 
rester. This form of unit is used in ar- 
resters up to 4,000 volts, and consists of a 
number of small knurled cylinders, por- 
tions of which are shunted by two resist- 
ances. One resistance rod of very low 
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ohmic resistance shunts a small number 
of gaps, the second rod is of higher resist- 
ance and shunts a larger number of gaps. 
A disturbance of medium frequency will 


pass to ground through the low-resistance 


path, while low-frequency disturbances 
and steady static strains will discharge 
through the high resistance. Extremely 
high frequencies find a relatively difficult 
path through the resistance and a com- 
paratively easy path of discharge across 
all of the gaps. 
— 0 

A New Portable Electric Drill. 

A new portable electric bench-drill, 
made by the United States Electric Tool 
Company, Cincinnati, Ohio, is shown in 
the accompanying illustration. It is op- 
erated by direct current, which may be 
obtained through an attaching plug froin 
an ordinary electrice light socket, and is 
capable of drilling holes up to one-half 
inch in diameter in metal. 

The friction disc-drive is arranged to 
compensate for wear automatically, the 
motor being pivotally suspended with a 


=g 


ELECTRICAL REVIEW 


The total height of the drill is thirty- 
two inches and the weight complete, 112 
pounds. The diameter of the table is 


PORTABLE ELECTRIC DRILL. 


twelve inches and the travel of the spin- 
dle six inches. The spindle has a ver- 
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The Allis-Chalmers Company 
at the Jamestown 
Exposition. 

Among the exhibitors of machinery in 
the Machinery and Transportation Build- 
ing at the Jamestown Exposition, Nor- 
folk, Va., is the Allis-Chalmers Company, 
Milwaukee, Wis. This exhibit is not 
marked by the display of any unusual or 
special apparatus, nor does it include 
specimens of all the Allis-Chalmers Com- 
pany’s extremely large and varied line of 
products. The accompanying illustration 
gives a partial idea of the apparatus ex- 
hibited. The larger machines at the back 
of the picture are a No. 5 style K Gates 
breaker and an Allis-Chalmers band mill 
with sawmill carriage. The breaker 1s 
identical with those used by the Pennsy!- 
vania Railroad Company in the concrete 
construction of its tunnel under the Kast 

river, New York city. 

The electrical machinery shown includes 
a belted alternator and an Allis-Chalmers 
“Reliance” engine. There is also a com- 
plete line of apparatus for electric drive, 
including induction motors and direct- 
current motors. There is a fine display 
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PARTIAL VIEW oF ALLIs-CHALMERS EXHIBIT AT THE JAMESTOWN EXposiTion, NORFOLK, VA. 


spring between the rear end of its frame 
and a bracket on the drill-press frame. The 
speed can be changed by moving the fric- 
tion driving-wheel axially, the range of 
variation being from 390 to 950 revolu- 
tions per minute. 


tical movement of ten and one-half 
Inches, that being the maximum distance 
from the table to the lower end of the 
spindle, 


The tool is especially adapted for small 
work. 


of photographs, models and parts of the 
Allis-Chalmers steam turbines. A port- 
able compressor outfit mounted on a truck, 
comprising a Christensen air-compressor 
driven by an Allis-Chalmers motor, to- 


gether with the necessary accessories, is 
shown here. 
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The Leeds & Northrup Dial 
Decade Testing Set. 

The instrument described and illus- 
trated herewith is a new form of dial dec- 
ade testing set and has several unique 
features in its design. It is arranged for 
the measurement of conductor and insu- 
lation resistance, the location of faults, 
crosses and grounds by the Murray and 
Varley loop methods, and the location of 
opens. 

The arrangement of the bridge arms is 
a departure from the usual type of dial set 
in which it is customary to have a switch 
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ELECTRICAL REVIEW 


This method of connecting the coils in 
the bridge arms also simplifies the manip- 
ulation of the bridge, since it is only 
necessary to multiply the rheostat setting 
for a particular balance by the setting of 
the bridge-arm switch used in the same 
measurement. If the bridge-arm switch 
is on the contact marked 0.1, then the un- 


‘known resistance is 1-10 of the rheostat 


setting; if the ratio 1 is used, then the 
unknown resistance is read in direct terms 
of the rheostat, or, if the ratio is 10, then 
the unknown resistance is 10 times the 
rheostat setting, and so on. It will thus 
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New DraL DECADE PORTABLE TESTING SET. 


for each bridge arm, and consequently any 
resistances due to poor contacts enter di- 
rectly to affect the accuracy of the ratio 
coils. 

In this improved form of bridge, any 
resistances due to the switch contact can 
not affect the accuracy of the ratio coils, 
as will be evident from the connections 
for the bridge, since the contact of the 
switch S is in the battery circuit. The 
resistances a, b, c, d, e and f form the 
bridge arms: they are adjusted to a high 
degree of accuracy and are soldered to the 
Contact studs as shown. Their values are 
such that when the switch S is placed at 


l 
0.01, 0.1, 1, 10, 100, the ratio 7 will be 


that indicated for any particular setting. 
he switch S, therefore, serves as the junc- 


tion point of the arms A: and B of the 
bridge, 


be noted that the complication of mem- 
orizing cèrtain plug settings in order to 


NOE eee i 
produce the ratios BOT g> a is the case 


in plug bridges employing a commutator 
in the bridge arms, is hereby avoided. 
The rheostat coils consist of ten units, 
nine tens, nine hundreds, and nine thou- 
sands, making a total of 10,000 ohms. 
The switches have been designed so as to 
insure good contact. Each dial has its 


switch made up of six brushes making in- 


dependent contact and with the ends of 
the brushes bent so that they do not lie 
tangent to the circle in which they travel, 
and consequently do not wear grooves 
or rings in the surfaces of the con- 
tact studs. It will also be noted that 
the switches may be rotated continuously 
in either direction, thus moving from the 
highest point in any particular group of 
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coils to the lowest without the necessity 
of turning back through all the other 
coils. This arrangement is very desirable 
when locating swinging crosses, since the 
bridge can be balanced with rapidity. The 


inner ring of each switch provides a con- 


tinuous bearing surface, so that any de- 
pendence upon friction in the central 
bushing for contact is avoided. 

It will be noted that the parts have been 
grouped so as to provide for maximum 
convenience of manipulation. The switch 
heads stamped 1, 10, 100 and 1,000 form 
the rheostat, and the switch in the upper 
left-hand corner is the bridge-arm switch. 
The small single-pole, — double-throw 
switches serve to arrange the bridge con- 
nections for resistance or loop testing and 
‘an be set for a particular test by refer- 
ence to the stamping on the switch ends 
without the necessity of referring to a 
diagram of connections. 

The galvanometer is of the D’Arsonval 
type, and is not at all influenced by sur- 
rounding magnetic fields. It has been de- 
signed to withstand the rough usage to 
which portable testing sets are at times 
subjected. 

An Ayrton shunt is provided so that 
the galvanometer deflections may be re- 
duced in proportions of 0.1 and 0.01. 


CONNECTIONS, DIAL DECADE TESTING SET. 


The BA and GA keys are of the lock- 
down tvype—although not shown as such 
in the illustration—whieh permits these 
circuits to be permanently closed when lo- 
cating opens. The operator thus has the 
free use of his two hands for manipulat- 
ing the set. 

The binding posts stamped GA and BA 
are provided so that a sensitive reflecting 
galvanometer or more battery may be 
used when locating high resistance faults, 
but for all ordinary purposes, the con- 
tained galvanometer is amply sensitive 
and the ‘contained battery has sufficient 
electromotive force. 

The resistances are wound with man- 
ganin. By a special method of adjusting, 
which the manufacturers have employed, 
it is possible for the user of the bridge 
to replace a burned-out coil without alter- 
ing the accuracy of adjustment of the 
other resistances in the instrumente 

The instrument is made by the Leeds 
& Northrup Company, 4901 Stenton ave- 
nue, Philadelphia, Pa. 
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DOMESTIC AND EXPORT. 

UNITED ELECTRIC COMPANY LEASE APPROVED—At &@ 
meeting of the stockholders of the United Electric Company of 
New Jersey, held at Newark, N. J., July 12, the lease of the prop- 
erty and franchises of the company to the Public Service Corpora- 
tion for a term of 999 years was approved. Out of 200,000 shares 


of stock, 196,731 shares were voted in favor of the lease and 888 
shares against it. 


BIG COLORADO POWER PLANT STARTED UP—The Northern 
Colorado Power Company has its big plant at Lafayette finished. 
The work of transmitting power wili be begun next week. Light 
and power will be supplied to all northern Colorado towns. Long- 
mont will be the first town on the 40,000-volt power line to be 
supplied with power. The voltage on the line to Boulder will not 
be higher than 13,500 volts. After Longmont is supplied, the 40,000- 


volt line will be opened to Berthoud, Loveland, Fort Collins and 
the other towns. 


JERSEY CITY ENJOINED FROM BLOCKING HUDSON 
TUNNEL—Vice-Chancellor Bergen has granted an injunction re- 
straining the mayor and aldermen of Jersey City, N. J., from inter- 
fering with the work of the Hudson & Manhattan Railroad Company 
in constructing its tunnel under Railroad avenue in that city. In 
the work of construction under Railroad avenue, where connection 
is to be made with the Pennsylvania Railroad, it is necessary to 
change the sewer and water pipes, and it is this that the mayor of 
Jersey City has sought to prevent. In the bill filed it is charged 
that the police interfered with the workmen of the company. 


OHIO TRACTION MERGER PLANNED—Preliminary negotia- 
tions are said to be under way for the consolidation of the inter- 
urban traction lines entering Cincinnati, Ohio, not controlled by 
the Widener-Elkins syndicate through the Schoepf interests. The 
ındependent lines include the Interurban Railway Company, the 
Cincinnati & Columbus Traction Company, the Cincinnati, Milford 
& Loveland Traction Company and the Cincinnati, Georgetown & 
Portsmouth Traction Company, operating about 250 miles of road. 
The backers of the proposed consolidation are said to be eastern 
capitalists allied closely with the Columbus Gas and Electric Com- 
pany. It is rumored the new company, will have a capital of 
$10,000,000. 


MEXICAN ELECTRICAL NOTES—Engineers of Torreon, 
Mexico, are engaged in laying out the route of the new street-car 
line that is to be built between Torreon and San Pedro, Coahuila, 
a distance of about twenty-five miles. The route will traverse the 
most valuable farming lands in the Laguna district. The concession 
for this electric line was given to the mayor of San Pedro, and 
several wealthy citizens of that city and neighboring cities have 
organized a company and will carry the project through. The 
Chinese people, who are building an electric line in the city, are 
pushing their work as fast as possible, having already commenced 
grading, and the construction work, it is thought, will begin in the 
very near future. The street-car line that is in operation in this 
city at present is equal to any in operation in the Republic, and 
besides the local circuit, the same company operates a fifteen-minute 
schedule between Torreon, Gomez Palacio and Lerdo, and from 
Torreon to the smelter a fifteen-minute schedule is also in operation. 


CHICAGO TRACTION—Judge Grosscup has signed a certificate 
making absolute and permanent the deposit of Chicago Union 
Traction and underlying securities and settling the question that 
he and Professor Gray as arbitrators have power to decide on the 
equity of distribution of all the assets. Judge Grosscup says that 
the objections filed by the West Chicago Street Railway stockholders 
will not prejudice the case. According to a Wall Street news agency, 
the financial plan of the Chicago Railways Company, which is to 
take over the North and West Side Traction properties in that city, 
contemplates the issuance of an unnamed amount of first mort- 
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gage bonds to cover the cost of rehabilitation. They are to be 
twenty-five-year issues bearing five per cent. Second mortgage con- 
solidated bonds, sinking fund debentures and collateral notes aggre 
gating $47,300,000. Income participation certificates pearing eight 
per cent, if there is that much left for the new receipts, to cover the 
stock issue, aggregating $23,250,000. The Union Traction stock, 
totaling $32,000,000, is cut in two, with respect to the common 
issue of $20,000,000. Underlying interests are well provided for, 
with the exception of the so-called Yerkes securities, in the second 
underlying organization. 


CANADIAN GENERAL ELECTRIC COMPANY INCREASES 
CAPITAL STOCK—Directors of the Canadian General Electric 
Company have decided to ask the shareholders of the company 
to ratify a by-law providing for an increase of the company’s capifal 
stock from $5,000,000 to $8,000,000. Of this increase $2,000,000 
will be seven per cent cumulative preferred stock, and $1,000,000 
common stock. It is not, however, the intention to issue the com- 
mon stock at present, but to hold it in reserve as treasury stock. 
The explanation is made that the directors deem it advisable to 
issue preferred, instead of common stock, “as the saving in interest 
will increase the net profits available for the holders of common 
stock, and the issue can be readily sold in England, should the 
shareholders not desire to take the whole of the same.” The cir- 
cular goes on to explain that the moneys received from the issue 
of $2,000,000 preferred stock will be applied to redeem the present 
issue of $300,000 preferred stock, to redeem the $160,000 bonds of 
the Northey Steam Pump Company, which are guaranteed by the 
Canadian General Electric Company, and will leave the entire 
assets of the Northey company free from mortgage or bonded in- 
debtedness of any description, while the balance will be applied in 
the repayment of advances made by the ‘company’s bankers. The 
new preferred stock is to pay seven per cent in dividends. The old 
preferred stock, which is to be retired, paid six per cent. 


MORE POWER FROM THE SAVANNAH RIVER—H. A. Orr, 
of Anderson, Ga., president of the Savannah River Power Company, 
which has a capital stock of $8,500,000, has announced that the 
Calhoun Falls property would be developed this summer. These 
falls will furnish 30,000 horse-power. He also announced that 
Cherokee Falls, which is ten miles below Gregg shoals on the. 
Savannah river will be developed this summer. These falls 
will furnish 10,000 horse-power. He further stated that 
Hatton’s shoals on the Tugaloo river will be developed this 
summer and that these falls will furnish 10,000 horse-power. All 
of this power is in connection with the 5,000 horse-power to be de- 
veloped on Broad river, in Georgia, at Anthony Falls, near Elberton, 
and 3,000 horse-power at Gregg shoals on the Savannah river will 
aggregate 58,000 horse-power for this concern. Mr. Orr says that 
Major E. W. Lewis, of Wilmington, N. C., who is associated with 
the company, and Colonel Springfield, of New York, two expert 
engineers, are now visiting Calhoun Falls to make an inspection of 
the property of the company. There are two falls there, surveys of 
which have been made. These gentlemen are to determine whether 
one or two dams shall be constructed in this development. In 
either event the falls will furnish 30,000 horse-power. President 
Orr was asked whether the company anticipated any trouble in dis- 
posing of all of this power. He replied: “It is not a question of 
selling the power that we can furnish out of all these developments. 
It is a question of choosing our purchasers. We are almost dally 
receiving applications for power. We will be able to place all of 
the power we can develop.” The following are stockholders in the 
Savannah River Power Company (consolidated): C. Elmer Smith, 
York, Pa.; Eugene B. Ashley, Glens Falls, N. Y.; A. T. Smythe, 
Charleston; B. Calhoun, San Francisco; Westinghouse, Church, Kerr 
& Company, New York; Electric Properties Company, New York; 
Major E. W. Lucas, Wilmington, N. C.; Mr. Springfield, New York; 


J. E. Sirrine, Greenville; Dr. S. M. Orr, Anderson; H. A. Orr, Ander- 
son, and Colonel H. H. Watkins, Anderson. 
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ELECTRIC RAILWAYS. 


UTICA, N. Y.—Work has been commenced by the Utica & Mo- 
hawk Valley Railway Company on the electrification of its Deerfield 
line. l 


ROME, N. Y.—Plans are being prepared by the Utica & Mobawk 
Valley Railway Company for a new depot at Rome to take the 
place of the one now in use. 


QUINCY, ILL.—Twenty-five of the leading business men have 
organized themselves into a stock company, with a capital of $25,- 
000, to pay the preliminary expenses of interurban lines to Hamil- 
ton, Ill., and south from here to Pear], Pike: county, to be financed 
by local capital. 


HARTFORD, CT.—The Connecticut Senate and House ` have 
passed a bill incorporating the Bridgeport & Danbury Electric Rail- 
way, and fixing the maximum of capital stock at $1,500,000. The 
incorporators of the road are: William H. Marigold, John T. 
King and Henry E. Reilly, all of Bridgeport. 


WAYCROSS, GA.—The franchise recently granted by the city 
council of Waycross to Burdette Loomis, of Hartford, Ct.; George 
W. Deen, of Waycross, and F. H. Elmore, of Jacksonville, Fla., 
to construct and operate an electric railway and gas plant in Way- 
cross, has been accepted by the company. 


FORT WORTH, TEX.—It develops that a private concern, 
headed by Major Beardsley, will build the Fort Worth-Mineral Wells 
interurban and when completed turn the property over tó Stone 
& Webster. It is also asserted that Stone & Webster will furnish 
any financial] backing that may be required. l 


BALTIMORE, MD.—A single-track electric line, one and one-half 
miles long, to extend from the terminus of the United Railways and 
Electric Company’s line at Dickeyville to Lorratne Cemetery, is 
being built by the Lorraine Electric Railway Company. The 
latter has a capital stock of only $25,000, and is controlled by the 
interests that manage the cemetery company. 


BRISTOL, VA.—Work on the new street-car system in Bristol 
has been begun. The line must be in operation between State 
Street and a point opposite Virginia Institute, to validate the 
franchise, within six months. The Bristol Belt Line Railway 
Company, 
completed and in operation within sixty to ninety days. 


SPOKANE, WASH.—The corporation which owns and operates 
the system of electric roads known as the “Inland Empire System” 
now has the prefix “Spokane” to its Official name and title. The 
holding corporation, owning the stock of four separate companies, 
as they were originally formed and constituting the Graves lines, 
how bears the name of the “Spokane & Inland Empire Railway 
Company.” 


BOONE, IOWA—At the annual meeting of the Boone, Webster 
City & Interurban Company, the following directors were elected: 
E. E. Hughes, M. J. Reilly, F. A. Sackett, Webster City; John L. 
Goeppinger, J. H. Herman, T. L. Jones, J. S. Crooks. The directors 
then met and elected the following officers: president, E. E. Hughes; 
first vice-president, F. A. Sackett, Webster City; second vice-presi- 
dent, John L. Goeppinger; treasurer, J. H. Herman; secretary, J. S. 
Crooks. 


SPOKANE, WASH.—The engineers of the Cascade Valley Rail- 
road Company, under L. M. Rice, of Seattle, are now working 
on the final location of the projected electric line from Rockport 
through the Cascade pass, and its president and promoter, W. A. C. 
Rouse, says that work on actual construction will begin within the 
next sixty or ninety days. Right of way is now being secured, 
and the fina) location has been made as far as Marblemount, a 
distance of ten miles beyond Rockport. 


OMAHA, NEB.—Arrangements have been made for the com- 
pletion of the Omaha, Lincoln & Beatrice Railway Company, and 
work ig expected to be taken up where it ceased with President 
Robinson's death, and pushed to completion. Cleveland and Chicago 
money has been taken into the company and funds are now 
available for laying track and equipping the line between Omaha 
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and Lincoln. Part of this line is finished at both ends, but there 
is a long gap in the middle to be completed. 


ALBANY, N. Y.—The directors of the United Traction Company 
have organized by re-electing the following officers for the ensuing 
year: president, L. F. Loree; vice-president, C. S. Sims; secretary 
and treasurer, James McCredie; acting auditor, D. C. Dibell; general 
manager, Edgar S. Fassett. The same officers were elected for the 
Waterford & Cohoes Railway, the only change in the board in this 
case being the election as a director of Edgar S. Fassett. The 
company has filed with the secretary of state four certificates of 
extensions to its lines. 


GAINESVILLE, TEX.—E. W. Wichey, representing Chicago 
capitalists, has secured a renewal of the franchise granted some 
time ago for the Gainesville-Whitesboro-Sherman Interurban Elec- 
tric Railroad. Mr. Wichey stated that the people he represents are 
in earnest and that he was prepared to obligate himself that the 
roat will be in operation by July 1, 1908. On this showing the 
council renewed the franchise for one year from July 1, 1907. 
The bonus of $250,000 required of local people has been subscribed 
and will be paid over at the proper time. 


MENOMONIE, WIS.—The Chippewa Valley Electric Railroad 
Company is expending more than $200,000 in a new water power 
plant in this city, which wil] furnish power for operating all its 
lines of street railway. This company owns the water power on 
the Red Cedar river at Menomonie, Cedar Falls and Downsville, 
aggregating 10,000 horse-power and the work now in progress at 
Menomonie is the beginning of a water power development which 
will cost more than half a million dollars. The new water-wheels 
being installed are the largest ever used in northern Wisconsin. 


MERIDEN, CT.—At a meeting of the stockholders of the Torring- 
ton & Winchester Street Railway and the Meriden, Southington & 
Compounce Tramway Company these two concerns were formally 
merged with the New Haven road. ue Torrington road has twelve 
miles of rail. This is located in the towns of Winchester, Torring- 
ton and Winsted. It also operates a line to Highland Lake, an 
up-state summer resort. The Meriden & Southington line also 
operates about twelve miles of track. Both these companies were 
held by interests identified with the Connecticut Railway and 
Lighting Company. 


WARREN, OHJO—The receiver of the Eastern Ohio Traction 
Company, operating several lines of tracks, offered the property 
for sale in Cleveland on June 25, first as a whole and then by 
divisions. Bidders were few. The Garrettsville division was bid 
in by H. P. McIntosh, of Cleveland, in the interests of the Eastern 
Ohio Traction Company, general] mortgage bondholder, for the upset 
figure of $152,500. No bids were received for the eastern division 
between Cleveland and Chardon and the Chagrin Falls division from 
Cleveland to Chagrin Falls. It is likely that these divisions will 
be re-appraised and again offered for sale. 


COUNCIL BLUFFS, IOWA—A proposed interurban railway 
across Iowa from Muscatine to Council Bluffs is the latest develop- 
ment in the Iowa tnterurban situation. Dispatches announcing 
the plan come from Des Moines, which is one of the places to be 
touched by the proposed line. The road will also run through 
Sigourney, Oskaloosa, Knoxville, Indianola, Winterset, Greenfield, 
Fontanelle, Griswold and Carson. From Carson it is planned to 
enter this city. Reports state that right of way and franchises 
have already been secured for a large portion of the distance and 
that construction work will be started from Des Moines in from 
sixty to ninety days. The work is in charge of the American 
Electric Railway Company, an Iowa corporation, which is said to 
be the representative of a Chicago bonding company. Money has 
been donated to the sum of $100,000 by several towns along the 
route. More money is not being sought, however, as capital will 
be furnished by the Chicago financiers. The equipment for the 
road, says C. W. Baker, the Des Moines agent of the company, has 
been ordered and rails and steel cars will be ready within a few 
months. Contractors are now preparing for the construction work. 
It is intended to make the Iowa line part of a great system of 
interurban railways which will cross the country from east to west. 
As soon as the new line is built, it is declared, connection will be 
made with Illinois lines. For some time, however, no connection 
will be made with Nebraska lines. 
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PERSONAL MENTION. 


MR. THEODORE N. VAIL has been elected president of the New 
York Telephone Company, to succeed the late Charles F. Cutler. 


MR. B. F. HEMENWAY has been appointed manager of the 


Montpelier (Vt.) exchange of the New England Telephone and 
Telegraph Company. 


MR. ROBERT WALTERS, of Kalamazoo, Mich., has been ap- 


pointed director of construction in connection with the power plant 
which the state of Michigan will erect at Jackson. 


MR. W. J. BARR, president of the W. J. Barr Electric Manu- 
facturing Company, Cleveland, Ohio, manufacturer of the Eureka 
electric heating apparatus, was a visitor to New York last week. 


MR. HARRY NEEDHAM, who has been connected with the 
Richmond Light, Heat and Power Company, Richmond, Ind., has 


been made manager of the Franklin Water, Light and Power Com. 
pany, of Franklin, Ind. 


MR. RAYMOND H. SMITH, who has been appointed general 
manager of the Albany & Hudson Electric Railway and Lighting 
Company, has been presented with a diamond stud by his former 
employes on the Bridgeport division of the Connecticut Railway and 
Lighting Company, of which he was superintendent. 


MR. NEIL S. BROWN has resigned as chief operator of the 
Nashville (Tenn.) office of the Western Union Telegraph Company, 
due to ill-health. He was presented with a handsome watch by his 
associates. Mr. Brown has been in the service of the Western 


Union for thirty-seven years, having worked his way up from the 
positicn of messenger boy. 


MR. JAMES F. LAND, general manager of the Michigan State 
Telephone Company, has tendered the company’s board of directors 
his resignation as head of the concern, which he has served for 
twenty-nine years. He will devote his time to advancing the welfare 
of the company formed to handle the ‘“‘Televent,” a device to enable 


people to listen in their own homes to theatrical performances, con- 
certs and lectures. 


MR. J. GC. McQUISTON, manager of the Westinghcuse Com- 
panies’ Publishing Department, is the author of a fine article ea- 
titled “Good Advice to Trace Fapers,” in the July issue of Profitable 
Advertising. Mr. McQuiston presents in this article a number of 
common-sense views in a most instructive and illuminating man- 
ner. The presentation will not fail to increase the already universal 
popularity of this bright young Pittsburger. 


MR. R. P. STEVENS has been elected president of the Lehigh 
Valley Transit Company, which operates 142 miles of electric rail- 
ways in Chestnut Hill, Allentown, Bethlehem and other points in 
the Lehigh Valley. Pa. Mr, Stevens is now general superintendent 
of the Auburn & Syracuse Railroad. He is a graduate of the Uni- 
versity of Maine and the Massachusetts Institute of Technology. 
In 1900 he reconstructed the Everett Railway and Electric Company, 
of Everett, Wash. While in the West he built an interurban line 
and electrified the lines of the Northern Pacific from Everett to 
Snohomish. He went to Auburn, N. Y., two years ago. 


MR. IRA A. McCORMACK has resigned as assistant to the 
general manager of the New York Central lines, to become president 


and general manager of the Randolph & Cumberland Railroad, and of | 


an extensive development company, planned to exploit the- road's 
resources. The resignation takes effect at once. Mr. McCormack 
has had charge of the New York city terminal operation of the 
Central and was previously connected as general superintendent 
with the Brooklyn Rapid Transit Company and 


the Cleveland 
Electrice Railway Company. 


The road which he is to head extends 
from Cameron to Hillsons, in North Carolina, and 


is to be ex- 
tended to a total length of 216 miles, 


MR. GUY W. TALBOT, vice-president and general manager of the 
Corvallis & Eastern Railroad, lately acquired by the Harriman 
interests, has resigned to become vice-president and general mana- 
ger of the Oregon Electric Railway. His connection with the 
Corvallis & Eastern will end as soon as his successor is chosen, 


when he will devote his entire time to the management of the Salem 
electric line, now nearing completion. He began his railroad career 
with the Burlington at Des Moines, Iowa, and was later connected 
with the Des Moines Northern & Western, the Des Moines Union 


& Terminal Company, the lowa Central and the Peoria & Pekin 
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Terminal Railway. He went from the general managership of this 
last property to Portland, Ore, 


MR. WILLIAM J. WILGUS, chief engineer of the New York 
Central & Hudson River Railroad Company since 1903, will sever 
his connection with the road on October 1. Mr. Wilgus has been 
in charge of the electrification of the road and the terminal im- 
provements at the Grand Central Station. For some time he has 
desired to be relieved of the burdens of this position, but the 
work was of such great importance and so entirely in his hands 
that it was not possible for the company to relieve him. Mr. 
Wilgus is a graduate of a Buffalo, N. Y., school of engineering, and 
entered the railroad field as a rodman and draftsman in 1885 at 
St. Paul, Minn. He held several important posts with the Hill 
reads, and his connection with the Vanderbilt lines dates from 


1893, when he became assistant engineer on the Rome, Watertown 
& Ogdensburg Railroad. 


TELEPHONE AND TELEGRAPH. 


BRISTOL, N. H.—The Home Automatic Telephone Company is 
expected to commence work in this city shortly. It now has conduit 
fangs at work in New Haven, Fall River and New Bedford, and 


it is the intention to send them here as soon as the work in 
those places is finished. 


DENVER, COL.—Justice Gabbert, sitting in the Supreme Court, 
has decided that the franchise granted the Automatic Telephone 
Company is invalid. It is held that the election at which the 


franchise was secured was held in November, when the matter 
should have been submitted at a spring election. 


WASHINGTON, ME.—The Washington Telephone Company has 
been incorporated with a capital stock of $1,000, of which $150 is 
paid in. The officers are: president, Charles Lynch; vice-president, 
B. K. Ware; general manager, W. F. Hatch; treasurer, W. E. 
Overlock; directors, W. O. Luce and W. W. Light. 


AMARILLO, TEX.—The voters of Amarillo have declared in 
favor of granting a franchise for an independent telephone system. 
The franchise is to be awarded to H. H. Davenport & Company, of >- 
Hillsboro. It is to run for a term of thirty years, and binds the 
company to install a modern system, costing approximately $100,000. 


PROVIDENCE, R. I.—The Providence Telephone Company has 
abandoned its old West Exchange quarters in the Library Build- 
ing on Olneyville Square and “cut over” its thousands of connections 
into the big and up-to-date common battery switchboard in the new 


telephone building on Bough street. The new board has a capacity 
of 9,000 lines. 


MONTPELIER, VT.—The Southern Vermont Telephone Com- 
pany has filed with the secretary of state articles of association and 
will build, maintain and operate such telephones and lines as 
shall become necessary for public use in the counties of Windsor, 
Windham and Bennington. The capital stock is $5,000 and is 
divided into 500 shares. The subscribers are Forrest A. Richmond, 
of Woodstock; Winfred A. Perkins, of Bethel; H. P. Clark, of 
Woodstock; Francis C. Whitman, of Boston; L. Glenn Lyman, of 
Hartford, and Harry W. Hoye, of Woodstock. 


CHIHUAHUA, MEXICO—The Mountain Mining and Valley Tele- 
phone Company, which is building a telephone line from El Paso 
to connect with the towns and camps in the western part of Chi- 
huahua and eastern Sonora, has completed the line from Nueva 
Casas Grandes to the Mormon colony of Chuicupa and from that 
point to Guaynopa. It is probable that the line from Guaynopa 
will be extended to Medera, the new town of the Sierra Madre 
Land and Lumber Company. Local systems will be installed at 
Nueva Casas Grandes, Dublan, and other towns. The company 
hopes to have the line into El Paso by the first of the coming year. 


OBITUARY NOTES. 


MR. R. F. GOTTSCHALK, president of the Columbus (Ind.) 
Street Railway and Light Company for fifteen years, was killed on 
July 11 by accidentally touching an electric wire. 


MR. JOHN H. PERKINS, Riverhead, Long Island, for several 
years county superintendent for the New York & New Jersey Tele- 


phone Company, died at his home on July 11, aged forty-five years. 
Death was due to paralysis. l 
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EDUCATIONAL NOTES. 

POLYTECHNIC INSTITUTE OF BROOKLYN—The fifty-second 
annual catalogue of the College of Arts and Engineering of the 
Polytechnic Institute of Brooklyn has been issued. This describes 
the aims of the institute and the courses offered there, and gives 
a list of the faculty and students. 


CLARKSON MEMORIAL SCHOOL OF TECHNOLOGY—The 
Thomas S. Clarkson Memorial School of Technology, Potsdam, N. ve 
has issued in pamphlet form a reprint of the commencement ad- 
dress delivered on June 14 by John F. Hayford. The subject on 
which Mr. Hayford spoke was “Study Men.” It calls attention to 
the importance to the young engineer of studying those with whom 
he is thrown in contact, as well as the apparatus with which he has 
to deal. 


NEW MANUFACTURING COMPANIES. 

AUSTIN, TEX.—The Electric Construction Company has been 
incorporated with a capital of $20,000. Its headquarters will be at 
Dallas. The incorporators are: W. M. Brooks, Wallace J. Stroud 
and J. Lee Norman. 


TRENTON, N. J.—The Rumsey Electric Company has been in- 
corporated with a capital of $125,000, to deal in electrical ap- 
pliances. The incorporators are George A. Rumsey, Sr., W. T. 
Thomas and Clarence S. Butler. 


CAMDEN, N. J.—The Bennett Electric Manufacturing Company 
has been incorporated to manufacture, buy and sell and lease 
prismatic hoods and chandeliers. The capital of the company is 
$100,000, and the incorporators are F. M. Bennett, W. R. McDonald 
and Ivan R. Shull. 


SAN DIEGO, CAL.—The Loomis, Shaffer & Moses Electrice Com- 
pany has filed articles of incorporation. The purpose of the com- 
pany is to carry on a general electrical business, to erect buildings 
and equip same with electrical and other appliances, to buy and sell 
goods of all descriptions, to deal in real estate, to borrow money 
and secure the payment thereof by mortgaging its property, and 
to make contracts for equipping buildings with electrical wiring, 
machinery, apparatus and power. San Diego is named as the 
principal place of business, and the period of incorporation is for 
fifty years. The directors are three in number as follows: Harry 
L. Loomis, E. E. Shaffer, Jr., and Rufus P. Moses, all of San Diego. 
The capital stock is $10,000, divided into 10,000 shares of the par 
value of $1 each. The amount actually subscribed is $5,000. 


! 
NEW INCORPORATIONS. 


CHICAGO, ILL.—Midland Telegraph Company. To operate tele- 
Phone and telegraph lines. $10,000. Incorporators: Nathan S. 
Smyser, John A. McKeown and I. W. Raymond. 


SPRINGFIELD, ILL.—Arthur Mutual Telephone and Telegraph 
Company. To operate a telephone and telegraph line. $20,000. In- 
corporators: Marion Watson, H. Jenne, J. B. Craig. 


DENVER, COL.—Caiion City, Pueblo, La Junta Railway and 
Power Company. $200,000. Incorporators: Charles R. Buckey, 
Thomas J. Stanley, Andrew J. Behymer, Perry Behymer, Daniel 
W. Sheldon, George D. Kendall, Francis James, Pueblo. 


QUINCY, ILL.—St. Louis, Terre Haute & Quincy Traction Com- 
pany. To build a line with its Starting point on the state line 
between Ilinois and Indiana opposite the city of Terre Haute, 
Ind., then to Venice and Quincy, passing through the counties of 
Adams, Pike, Scott, Green, Macoupin, Sangamon, Shelby, Coles, 
Cumberland, Clark, Fayette, Bond and Madison, with a bridge span- 
ning the Illinois river at a point between Bedford and Florence, 
Pike County, and a point to be determined in Scott county. 
$25,000. Incorporators: Edward Yates, of Pittsfield; Peter Chase, 
of Decatur; C. W. Payne, of Roodhouse; H. C. Simons, of Virden; 
E. E. Barclay, of Springfield, and H. T. Wilson, of Virden; board 
of directors: p. Chase, E. E. Barclay, Edward Yates, C. W. Payne 
and H. C. Simons. 


ELECTRICAL SECURITIES. 

Although trading in the stock market during the first part of 
the week showed some improvement, there was a considerable 
decline in prices toward the end and a return to dullness. No 
Severe break however, is looked for, the adverse monetary situation 
being held responsible for the above conditions. The break in the 
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price of copper, and the decision of Judge Holt, overthrowing the 
demurrer filed by the Belmont-Ryan Syndicate in the Interborough- 
Metropolitan suit, had a somewhat depressing influence. The Inter- 
State Commerce Commission’s report on the Harriman Situation, 
however, was somewhat less severe than had been anticipated. 
The July government crop report, showing the situation as of 
July 1, proved favorable, and due to the continued propitious 


weather, the indications are that a still better showing may be 
looked for. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 13. 


New York: Closing. 
Allis-Chalmers common..................... 10% 
Allis-Chalmers preferred.................. 7 29°% 
Brooklyn Rapid Transit eoe eae oa 58% 
Consolidated Gas... IUT 11814 
General Electric... a OD 136 
Interborough-Metropolitan common.......... 16 
Interborough-Metropolitan Ppreferred........ 4414, 
Kings County Electric...................... 120 
Mackay Companies (Postal Telegraph and 

Cables) common....................... 6614 
Mackay Companies (Postal Telegraph and 

Cables) preferred...................... 65 
Manhattan Elevated.....................007 130 
Metropolitan Street Railway.............. 85 
New York & New Jersey Telephone.......... 100 
Western Union........................000.. TTU 
Westinghouse Manufacturing Company...... 143 


Kuhn, Loeb & Company announce that all of the $6,000,000 West- 
inghouse Electric and Manufacturing Company three-year 6 per 
cent collateral notes purchased by them have been sold. In a cir- 
cular to stockholders accompanying dividend checks George Westing- 
house, president of the Westinghouse Electric and Manufacturing 
Company, announces that of the 100,000 shares of new stock recently 
offered to stockholders between 33.000 and 35,000 shares were sub- 
scribed for and payment made. Secretary Chas. A. Terry, of the 
Westinghouse Electric and Manufacturing Company, when asked 
if he had any comment to make concerning an article in the 
New York Sun, replied that legal requirements make necessary a 
formal offering to stockholders of the company of any new shares 
to be issued and, as is usual in such offerings, the directors of the 
company have authorized its treasurer to sell from time to time, at 
the price offered to shareholders of $75 per $50-share, any of the 
shares not subscribed for under the offering recently made. It is 
not the intention of the company to make a formal extension to the 
Shareholders because such an extension is not necessary. The 
Officials of the company, considering the general conditions pre- 
vailing, regard subscriptions for 33,000 shares out of 100,000 as 
satisfactory, and the proceeds, coupled with other resources of the 
company, sufficient to meet its needs. The company is making the 
largest sales in its history on a cash basis with a manufacturing 
rrofit approximately twenty per cent on its shipments. With the 
sale of 33,000 shares, it will, when needed, have available $5,000,000 
of its convertible sinking fund bonds to meet the requirements of 
a greatly enlarged business. 

The consolidated income account cf New York City Railway and 
allied companies for the nine months ended March 31, 1907, shows 
surplus of $459,827 applicable to the 7 per cent dividend on Metro- 
politan Street Railway stock, after interest, taxes (not including 
special franchise tax in litigation), etc. 


Boston: Closing. 
American Telephone and Telegraph......... 106% 
Edison Electric Dluminating................ 212 , 

y Massachusetts Electric................0008. 5615 
New England Telephone.................... 110 
Western Telephone and Telegraph preferred. 70 

Philadelphia: » Closing. 
Electric Company of America............... aes 
Electric Storage Battery common............ 51 
Electric Storage Battery preferred........... ee 
Philadelphia Electric..... oe ne Rika 
Philadelphia Rapid Transit................. ae 
United Gas Improvement................46. 9114 

Chicago: > Closing 
Chicago. Telephone: cererii Seen de eoan a 
Chicago Edison Light..... ween ee ee eee eee A Li, 
Metropolitan Elevated preferred............. He 
National Carbon common..............00005 f 
National Carbon preferred..............0065 1 


Union Traction Common.............cceeee. 
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ELECTRIC LIGHTING. 


BUFFALO, N. Y.—E. J. Atherton is organizing a stock company 
in Angelica to build an electric lighting plant there. 


CANAL DOVER, OHIO—The Orrville Light, Heat and Power 


Company, owned by local people, has been sold to D. I. Rennecker, 
of Sherodsville. The consideration was $15,000. 


MIDLAND, MICH.—The Tittabawasse Power Company has filed 
with the county clerk a certificate of increase of capital stock of 
$1,250,000. Of this amount $250,000 is preferred stock. 


SPARTA, TENN.—The election, submitting to the voters the 
proposition to issue bonds in the sum of $40,000 to put in a muni- 


cipal electric light and waterworks plant, resulted in a decision 
against the project. 


LAWTON, OKLA.—The sale has been completed whereby a 
controlling interest in the Lawton electric plant has been purchased 
by D. L. Larsh and S. P. Render, of Norman, and the new owners 
have taken charge. Fred Bedford will continue to manage the 
plant. Extensive improvements will be made. 


BALTIMORE, MD.—The retiring directors of the Consolidated 
` Gas, Electric Light and Power Company have been reelected and 
Thomas J. Shryock was chosen to fill a vacancy on the board. 
The annual report shows net income above operating expenses of 
$1,711,000, fixed charges of $1,081,000 and net earnings of $630,000. 


BROWNSVILLE, TEX.—Brownsville is to have a modern elec- 
tric light plant and waterworks, not to exceed $70,000 in cost: At 
a meeting of the city council, W. P. Bullock, of Kansas City, was 
appointed engineer to draft plans for same, and a special election 


was called to vote on a bond issue of $70,000 to pay for the con- 
struction of the plants. 


ALBANY, N. Y.—Consent has been given the Canton Electric 
Light and Power Company to increase its capital stock from 
$18,000 to $38,000. The increase applied for was $50,000. The ap- 
plication of the Suffolk County Lighting Company for a certificate 
of authority to transact business in the town and village of Babylon, 
Long Island, has been granted. 


BALTIMORE, MD.—Mayor Mahool has given orders for the 
abandonment of the municipal lighting plant. The plant, used only 
to illuminate the city hall and court house, cost the city $30,000 
a year. The Maryland Electric Company has offered to furnish the 
light for these two buildings and for the city hall annex besides for 
$7,500 a year. The city formerly furnished the illumination for 
the various parks, but this was abandoned several years ago, 
private corporations having offered to do it more cheaply. 


WACO, TEX.—A plan has been put on foot here for generating 
electricity at the Lignite coal mines, sixty miles south of here 
in Milam and Robertson counties, and transmitting the current to 
Waco and other cities and towns as far south as Houston for light 
and power. Joseph J. Henry and others, of New York, have been 
granted fifty-year franchises by this city and valuable concessions 
by other towns and cities within a large radius in consideration of 
securing electricity at a reduction of at least forty per cent. 


ALBANY, N. Y.—A certificate of authority has been granted 


to the Sayre Electric Company, a foreign corporation, operating 
in Sayre, Pa., to transact business in Waverly, Tioga county, N. Y., 
and also to lease the distributing system of the Waverly Electric 
Light and Power Company for a term of ninety-nine years. The 
order was granted on condition that the lease be amended to 
provide that the Sayre company assume the bonded indebtedness 
of the Waverly company, amounting to $40,000, the proceeds of 
which have been spent upon the property of the Sayre company. 


GOLDFIELD, NEV.—The Nevada-California Power Company has 
started work on the building of a second power line from Bishop, 
Cal., which will, when completed, give Goldfield the benefit of two 
power lines. Breaks have been frequent in the power line of late 
and the consequent shut-down of many mines in Goldfield has been 
expensive in both time and money. The new line will practically 
eliminate the possibility of shut-downs from this cause in the 
future. It will run from Bishop to Rhyolite, which at present has 
nó power line, and from there will parallel the railroad to Gold- 
field. 


INDUSTRIAL ITEMS. 
THE WESTINGHOUSE LAMP COMPANY, New York city, has 


published an attractive catalogue illustrating and describing West- 
inghouse incandescent lamps. 


THE H. B. CAMP COMPANY, New York city, is mailing a folder 
showing an illustration of Camp conduits stored at Antwerp, Bel- 
gium, for use by the Belgian government. 


HARVEY HUBBELL, INCORPORATED, Bridgeport, Ct., has 
issued a folder entitled “A Tale of a Plug,” describing and illus- 
trating the Hubbell line of attachment plugs and receptacles. 


P. H. KLEIN, JR., 33 Bethune street, New York city, is calling 
attention to “Flamor” flame arc lamps for use on constant-potential 


circuits. Bulletins describing and illustrating this lamp will be 
furnished upon request. 


LESLIE C. DORLAND & COMPANY, Poughkeepsie, N. Y., under 
the title of “Good Advice on Current Subjects,” is publishing an 


interesting booklet describing and illustrating the Dorland auto- 
matic time switch. 


THE BRISTOL COMPANY, Waterbury, Ct., has published a 
complimentary edition of an article entitled “Plant Economy,” by 


H. P. Dennis. Copies of this, in pamphlet form, will be supplied 
upon request by the company. 


THE ELMER P. MORRIS COMPANY, New York city, recently 
furnished Westinghouse, Church, Kerr & Company with approxi- 
mately 45,000 drop forged mechanical ears for catenary con- 
struction for the Erie Railroad at Rochester, N. Y. 


THE NORTON GRINDING COMPANY, Worcester, Mass, is dis- 
tributing several handsome catalogues devoted to its grinding 


wheels and machinery, plain machines for cylindrical grinding, and 


two booklets devoted to “Alundum,” the new abrasive. 


THE TRUMBULL ELECTRIC. MANUFACTURING COMPANY, 
Plainville, Ct., is sending out the July issue of “Trumbull Cheer.” 
This, as usual, contains a number of witty paragraphs and other 


interesting matter, and in addition illustrates and describes the 
company’s type “C” switches. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has prepared a handsome catalogue descriptive and illustrative 
of the Westinghouse storage battery. The company is prepared to 
contract for complete storage battery installations for any class 


of service, and will furnisno catalogues and engineering informa- 
tion upon request. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., manufacturer of sockets, switches, attachment plugs, 
cutouts, etc., announces that the headquarters of its sales manager, 
R. K. Slaughter, is now at 227 Fulton street, New York city. 


Mr. Slaughter has supervision of the entire sales department, in- 
cluding the branches and agencies. 


THE GERMANIA ELECTRIC LAMP COMPANY, Newark, N. J., 
announces that it has established agencies at the following cities: 
San Francisco, Chicago, St. Louis, Cleveland, Atlanta, Pittsburg, 
Fall River, Baltimore and New York. Several of these agencies 
will carry a full stock of Germania standard and reflector lamps. 


The factory and general offices of this company are now at 420 
Ogden street, Newark, N. J. 


THE ENGINEER COMPANY, New York city, announces the 
retirement of Henry B. Haigh and John MacCormack as president 
and second vice-rrc:ivent, respectively. Their interests in the 
company have been absorbed by Embury McLean, president- 
elect. Mr. MacCormack will engage independently in the manu- 
facture of his stoker, the Engineer Company having relinquished 
to him its rights in his patents. This leaves the Engineer Company 
free to develop its “Balanced Draft” system, which is meeting 
with considerable success. The officers of the Engineer Company 
are Embury McLean, president; John C. Quinn, vice-president; 
North McLean, treasurer; R. E. Fox, Jr., secretary and manager 
of sales department. The board of directors includes the above and 
J. F. Tapley, R. M. Searle and George Davies. 


MAURICE GESUNDHEIT and HENRY OSGOOD, New York 
city, have entered the field of manufacturing engineers and busi- 


July 20, 1907 


ness methodizers. The firm name is Gesundheit-Osgood Company, 
with offices at 43 Cedar street. Mr. Osgood has had a wide experi- 
ence in commercial life, has been connected with several of the 
most prominent manufacturing companies and for some time was 
the right-hand man of one of the best known methodizers in 
this country. Mr. Gesundheit is a civil and mechanical engineer 
with broad business experience. For two years he was assistant 
professor at the Victoria University, England; for a number of 
years he was employed in improving well-known industrials; dur- 
ing the last few years, as chief-of-staff of a number of mechanical 
engineers and manufacturing specialists, he has served industrial 
concerns in a supervisory and consulting capacity, with the object 
of developing their earning power, by improving their methods and 
accounting, their equipment and processes, as well as their general 
policies. 
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DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 


Illuminating 
Mass., July 30-31. 

International Association of Municipal Electricians. 
Va., August 7-9. 

Ohio Electric Light Association. Annual meeting, Toledo, Ohio, 
August 20-22. 

Michigan State Electrical Association. 
August 20-22. 
ada Adan Electrical Exhibition. 

Canadian Electrical Association. 
Quebec, September 11-13. : 

Colorado Light, Power and Railway Association. 
vention, Denver, Colo., September 18-20. 


Railway Signal Association. Annual meeting, Milwaukee, Wis., 
October 8-10. 


Engineering Society. Annual meeting, Boston. 


Norfolk, 


Battle Creek, Mich., 
Montreal, Quebec, September 
Annual convention, Montreal, 


Annual con- 


Pate nts. 


Week of July 9. 


` 859,200. ELECTRIC-SWITCH HANDLE. Charles A. Clark, Hart- 
ford, Ct., assignor to Charles G. Perkins, Hartford, Ct. A spring 
locked switch handle. 


859,201. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, Il., 
assignor to American Electric Telephone Company, Chicago, 
Ill, A manual exchange system. 


659,218. ELECTRIC GLASS-HEATING APPARATUS. George H. 
Harvey, Glenfield, Pa., assignor to Brownsville Glass Company, 
Pittsburg, Pa. Heating wires are passed around a glass cylinder. 


859,219. BLOCK-SIGNAL SYSTEM. Laurence A. Hawkins, Sche- 
nectady, N. Y., assignor to General Electric Company. An alter- 
nating-current signaling system. 


859,255. SHUNT FOR ELECTRICAL MEASURING INSTRU- 
MENTS. Frank W. Roller, Plainfield, N. J., assignor to Gen- 
eral Electric Company. Heat radiating plates are attached to 
the shunt. 


859,358. — ALTERNATING-CURRENT MOTOR. 


859,260. ELECTRIC HEATER FOR GLASS CYLINDERS. James 

- Speer, Pittsburg, Pa., assignor to Brownsville Glass Com- 

pany, Pa. A wire is passed around the cylinder and kept taut 
when heated. 


) 
859,278. SWITCH-CLIP. Gilbert Wright, Pittsfield, Mass., assignor 
to Stanley-G. I. Electric Manufacturing Company. A clip com- 
posed of abutting and locking plates. 


859,288. POWER CONVERTING AND TRANSMITTING MECHAN- 
ISM. Patrick J. Collins, Scranton, Pa., assignor, by mesne 
assignments, to General Electric Company. A mechanism con- 
sisting of three coxial dynamoelectric elements. 


859,292. ELECTRIC LIGHTING. Johannes Härden, Schenectady, 
Y., assignor to General Electric Company. An arc system 
using ope electrode of carbon with a core of titanium carbide, 
and the second composed principally of a mixture of car’. 
and the carbide. 


859,316. SNAP-SWITCH. Walter S. Mayer, Philadelphia, Pa., 
assignor to the Machen & Mayer Electrical Manufacturing Com- 
pany, Philadelphia, Pa. A revolute switch, 


859,318. DYNAMOELECTRIC MACHINE. Edgar W. Mix and 
Paul Bunet, Paris, France, assignors to General Electric Com- 
pany. Commutating roles are provided. 


859,323. VACUUM CUT-OFF. George P. McDonnell, St. Louis, Mo., 
assignor, by mesne assignments, to General Electric Company. 
A system for exhausting incandescent lamp bulbs. 


859,333. METER. William H. Pratt, Lynn, Mass., assignor to Gen- 
eral Electric Company. A storage battery meter. 


859,350. UNIPOLAR GENERATOR. Elihu Thomson, Swampscott, 


Mass., assignor to General Electric Company. The separate 
inductors are connected to independent slip rings. 


859,357. LAMP PROTECTOR. Joseph E. Woods, Logan, Ohio. A 
wire guard. 


859,358. ALTERNATING-CURRENT MOTOR. Ernst F. W. Alexan- 
derson, Schenectady, N. Y., assignor to General Electric Com- 
pany. Means are provided for changing the connections so as 
to vary the number of poles. 


859,361.—Rotor For HIGH-SPEED DYNAMOELECTRIC MACHINES. 


859,359. FREQUENCY-CHANGER. Ernst F. W. Alexanderson, 
Schenectady, N. Y., assignor to General Electric Company. The 
rotor and stator have each two independent windings arranged 
for different numbers of poles. 


859,261. ROTOR FOR HIGH-SPEED DYNAMOELECTRIC MA- 
CHINES. Bernard A. Behrend, Norwood, Ohio, assignor to 
Allis-Chalmers Company. A method of clamping the end turns. 


859,363. SECTIONAL GANG-BOX FOR PUSH-BUTTON SWITCHES. 
Leon W. Bossert, Utica, N. Y. The box is divided into sections 
by partitions. 


$59,867. ELECTRICAL PUSH-BUTTON. Frederick W. Cohn, New 
York, N. Y. A method of construction. 


859,368. DYNAMOELECTRIC MACHINE. Patrick J. Collins, 
l Scranton, Pa., assignor, by mesne assignments, to General Elec- 
tric Company. Three elements are provided; one fixed and 
two rotatable at different speeds. 

859,369. DYNAMOELECTRIC MACHINE. Patrick J. Colins, 
' Scranton, Pa., assignor, by mesne assignments, to General Elec- 
tric Company. Means are provided for driving the intermediate 
member ‘of a three-element machine. l 

7 DESCENT-LAMP HOLDER. Elmer E. Marsh, 

RA R assignor to Frederick C. Kingsbury, Columbus, 

Ohio. An adjustable holder. 


859,430. CIRCUIT-CONTROLLER. Charles A. Carlson, New York, 
N. Y. A commutating switch. 
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$59,431. APPARATUS FOR THE ELECTROLYTIC PRODUCTION 
OF CHEMICAL COMPOUNDS. Courtland F. Carrier, Jr., 
Elmira, N. Y., assignor to Elmira Electro-Chemical Company, 


Elmira, N. Y. A two-chamber furnace with means for circulat- 
ing the molten material. 


859,435. SAFETY DEVICE FOR ELECTRIC MOTORS. Frederick 
M. Conlee, Madison, Wis., assignor to Northern Electrical 
Manufacturing Company. The armature circuit is closed by an 
electromagnet place in the field-circuit. 


859,449. TROLLEY-HARP. John Hensley, Huntington, Ind. A 
harp provided with guards. 


$59,464. ANTI-BUZZING DEVICE FOR TELEPHONES. August 


Schaffer, East Columbus, Ohio. A wire screen is placed in the 
receiver. 


859,515.— ELECTRIC LIGHTING. 


859,473. ELECTRIC SIGNALING SYSTEM AND SELECTIVE 
MECHANISM THEREFOR. Jean F. Webb, Jr., Chicago, Ill., 
assignor to the Electric Signagraph and Semaphore Company. 
A selective system and means for controlling the signals. 


§59,479. GUARD ATTACHMENT FOR TELEPHONES. George 
L. Blackburn, Greensboro, N. C., assignor of one-half to John 


K. Callahan, Greensboro, N. C. A guard for protecting the 
receiver. 


$59,498. STREET-ANNUNCIATOR FOR ELECTRIC CARS. Ira 
E. Hoover, Toledo, Ohio, assignor of one-half to Willard M: 
George, Toledo, Ohio. A magnetically operated annunciator. 


859,515. ELECTRIC LIGHTING. William J. Phelps, Detroit, Mich. 
A turn-down incandescent lamp. i 


859,524. ELECTRICAL CONTACT-FINGER. Henry. K. Sandell, 


Chicago, Ill., assignor to Mills Novelty Company, Chicago, I. 
A brush contact. 


859,534. TELEPHONE SELECTING APPARATUS. William D. 


. Watkins, San Jose, Cal., assignor to Watkins Manufacturing 
Company, San Jose, Cal. A selective signaling device. 


859,545. DYNAMOELECTRIC MACHINE. Patrick J. Collins, 
Scranton, Pa., assignor, by mesne assignments, to General Elec- 


tric Company. A three-element machine, all having a common 
magnetic path. 


859,547. SAFETY-FUSE FOR ELECTRIC CIRCUITS. 
S. Davis, Somerville, Mass. An enclosed fuse. 


859,549. COIN-COLLECTING APPLIANCE. William W. Dean, 


Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. A collector for telephone pay-stations. 


$59,551. CUTOUT SWITCH FOR SERIES-PARALLEL CON- 
TROLLERS. Arthur C. Eastwood, Cleveland, Ohio. A switch 
for cutting out one unit of a multiple-series system. 


Charles 


$59,578. ELECTRIC SOLDERING-TOOL. Nicholas Perrella, New 
York, N. Y. An iron heated by a resistance coil. 
859,579. 


ARC-LIGHT ELECTRODES. Robert H. Green, Schenec- 
tady, N. Y., assignor to General Electric Company. 
trode of conducting carbid insensitive to moisture. 


859,598. ELECTRIC SIGNALING AND TESTING MECHANISM. 
John Doran, Jr., Schenectady, N. Y. A switch for sending 
either operating or testing current through Signaling devices. 


899,608. ELECTRIC RESISTANCE ELEMENT. Albert L. Marsh 
Lake Bluff, Ill, assignor to the Hoskins Company, Chicago Il. 
A resistance alloy of nickel, aluminum and chromium. l 


859,620. ELECTRICAL SELF-PLAYING INSTRUMENT. 
K. Sandell, Chicago, I., assignor to 


device operated by electromagnets. 


An elec- 


l Henry 
Mills Novelty Company. A 
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859,641. ELECTRIC FURNACE. Edward A. Colby, Newark, N. J., 


assignor to American Electric Furnace Company. An induction 
furnace. 


859,676. RELAY. Ray H. Manson, Elyria, Ohio, assignor to the 


Dean Electric Company, Elyria, Ohio. The armature has two 
extending arms. 


859,694. AUTOMATIC SAFETY-SWITCH. George E. Ryan, New 
York, N. Y. An electrically locked switch. 


859,702. TELEPHONE STAND. Louis Steinberger, 
N. Y. A stand provided with a shelf. 


859,703. INSULATING STRAIN. Louis Steinberger, New York, 
N. Y. A disc-like strain insulator. 


859,731. ELECTRICAL CONDENSER. Sidney A. Beyland, Elyria, 
Ohio, assignor to the Dean Electric Company, Elyria, Ohio. A 
frame for separating condensers. 


New York, 


$859,745. VACUUM-CONTROL VALVE. Edmund L. Cridge, Pas- 
saic, N. J. The condenser valves are controlled by electro- 
magnets. 

859,774. 


TWO-WIRE MULTIPLE-TELEPHONE SYSTEM. Jacob 
W. Lattig, West Bethlehem, and Charles L. Goodrum, Philadel- 
phia, Pa., assignors, by mesne assignments, to the Dean Elec- 
tric Company, Elyria, Ohio. A manual exchange system. 


859,775. TELEPHONE TOLL-STATION APPARATUS. Jacob W. 
Lattig, Wyncote, and Charles L. Goodrum, Philadelphia, Pa., 
assignors, by -mesne assignments, to the Dean Electric Com- 
pany, Elyria, Ohio. The apparatus is locked from the exchange. 


859,820. ELECTRIC MOTOR-WHEEL. Karsten Knudsen, Grand 
Rapids, Mich. A motor, co-axial with the wheel, drives the 
latter through an intermediate gear and rack-wheel. 


859,821. CONTROLLER FOR INCANDESCENT ELECTRIC LIGHT 
BULBS. Theodore Kopp, Philadelphia, Pa. A controlling re- 
sistance. 

859,826. VARIABLE-SPEED MOTOR. George Martinka, Jersey 
City, N. J. The magnet cores are adjustable radially. 


859,827. HYGIENIC TELEPHONE APPLIANCE. Charles H. Moly- 


neux and Max Braunstein, Rochester, N. Y. The transmitter is 
covered by a paper shield. 


859,840. ELECTRIC LIGHT ILLUMINANT. Robert H. Read, Sche- 
nectady, N. Y., assignor to General Electric Company. An 
arc lamp electrode containing magnesium carbide. 


$59,867. TROLLEY. Charles A. Bluhm, Michigan City, Ind. A 
trolley with pivoted harp. 


859,826.—VARIABLE-SPEED MOTOR, 


809.868. THIRD RAIL. Charles A. Bluhm, Michigan City, Ind. A 
method of supporting and insulating conductor rails. 


$59,872. RAILWAY BLOCK-SIGNAL SYSTEM. Winthrop M. 
Chapman, Newton, Mass., assignor to Electric Railway Signal 
Company, Kittery, Me. An electromagnet signaling system. 


TELEPHONE-SERVICE APPARATUS. Uriah S. Jackson, 
Ossipee, N. H., assignor to the Superior Automatic Telephone 


en Boston, Mass. A telephone calling device for party 
ines. 


$59,889. ARC-LIGHT ELECTRODE. Robert H. Read, Schenectady, 


N. Y., assignor to General Electric Company. 


An arc lamp 
electrode formed of carbide of titanium. 


859,890. ARC-LIGHT ELECTRODE. Robert H. Read, Schenectady. 


N. Y.. assignor to General Electric Company. 
electrode comprising calcium carbide and carbon. 


859,891. ARC-LIGHT ELECTRODE. Robert H. Read, Schenec- 
tady. N. Y., assignor to General Electric Company. An arc lamp 


electrode consisting of zirconium carbide mixed with a binding 
material. 


An arc lamp 
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ELECTRICAL MEASUREMENT OF WATER-WHEEL 
SPEEDS. 

The value of electrical methods in the field of precision 
measurements increases, each vear. Outside the laboratory there 
are now many applications of electricity in refined commercial 
measurements requiring high accuracy in results, and the list 
of these is constantly growing longer. One of the most recent 
uses of electricity for close measurement in the power plant 
was described by Mr. H. E. Warren at a late meeting of the 
Society of Arts in the Massachusetts Institute of Technology, 
in a paper upon the “Speed Regulation of High Head Water- 
Wheels.” 

Impulse wheels of the best modern type for heads of several 
hundred feet are now provided with combination deflecting noz- 
zles with needle valves, the governors being designed to control 
the deflection and some other means provided to produce slow 
movements of the needle valves. Ordinarily with this arrange- 
ment the needle valve which regulates the cross-section of the 
jet is adjusted from time to time by hand as the load varies, so 
so that the governor, in order to maintain constant speed is 
obliged, most of the time, to direct the stream almost, but not 


When the load 


increases so that the portion of the stream which is held in 


quite, squarely against the moving buckets. 


reserve by the governor is inadequate to maintain the speed 
during sudden peaks in the load, the cross-section of the Jet 
is increased cither by an attendant or by a small electric motor 
mounted on the nozzle so that it may move the needle valve in 
or out very slowly, avoiding ihe severe sirains on the life line 
which would result from the sudden cutting down of the high 
pressure stream. Control contacts for the motor are arranged 
to start it in the proper diréction whenever the governor deflects 
the nozzle away from a predetermined position. This method 
is much superior to hand control, and it is as safe, for the fastest 
travel which the motor can give to the needle valve will not 
create water hammer. 

To determine whether the speed regulation meets the guaran- 
tees of the governor manufacturer has long been a difficult 
problem, Ordinary tachometers can not be depended upon at 
all unless they have been carefully calibrated, and even then 
most of them have defects which make accurate determinations 
impossible. Frequency indicators are generally correct for the 
number of cycles where they are indicated to be used, but can 
not usually be depended upon over any range of scale. Mr. 
Warren has devised a method of using the oscillograph to obtain 
instantaneous measurements of load voltage and speed which 


is entirely free from instrumental defects, and which will give 


123 : 


124 


results of great value in any power plant where there are two 
or more independent alternating-current units. The method 
consists in superimposing several current wave curves upon the 
oscillograph film, one of the curves being known to pass through 
a constant number of cycles per second. The constant curve is 
adopted as the standard unit of time, and its waves, as shown 
on the film, are used to measure the number of cycles per second 
of the other curve, and consequently the speed variations of the 
machine under test. | 

- The measurement of the comparative frequency of the two 
curves is effected by allowing them to overlap on the film, pro- 
ducing beautiful interference effects. The interferences are due 
to the fact that at times the trace of both curves overlap on the 
film so as to produce a single line; while at other times, one 
curve having gained a part of a cycle over the other, the 
= two lines will be side by side and more or less confused. When 
the speed of motion of the film is right, the negative shows 
alternate shaded bands, the distance apart of which when 
counted in cycles, is an accurate measure of the relative 
speeds of the two generators being compared; and if one of 
the generators is running at constant speed, it gives an abso- 
lutely clear record of the smallest variations in the speed of 
the other machine. Inertia, sluggishness, friction, faulty calibra- 
tion and other objectionable features of mechanical devices are 
wholly eliminated, the only necessary condition being constant 
speed on the part of the generator used to give the standard 
line wave. The latter point can be insured by giving the gen- 
erator either a perfectly steady load or no load at all, except the 
trivial current required by the oscillograph. It is necessary 
to disconnect the gate of this turbine from its governor and fix 
it in position, maintaining the water pressure upon the wheel 
very nearly constant and running the generator fifteen or 
twenty minutes before the measurements are made. Even 
though the graduations of a frequency indicator may be far 
from correct; it will serve the purpose of observing the speed 
of this gencrator, for steady speed is the only point desired. 
The inertia of the revolving parts of the turbine and generator 
in the absence of any external load maintains the speed with 
remarkable uniformity, and there is no difficulty in keeping the 
standard machine steady within 0.1 per cent, adjusting the fre- 
quency five or six per cent below or above that of the machine 
to be measured. If the standard machine runs five per cent 
in speed below the frequency of the machine under test, the fast 
machine will gain five cycles over the standard in 100 cycles, 
the interference points being twenty cycles apart. If the loaded 
machine gains five per cent above its normal speed, it would then 
be ten per cent faster than the standard one, thus gaining ten 
cycles in each 100, the interference bands being spaced at ten- 
cycle intervals. 

The extreme precision of the method is shown in the large 
variation in the spacing of these interference bands, correspond- 
ing to comparatively small variations in relative speed. The 
voltage is also recorded, for the amplitude of the oscillograph 
curve depends precisely upon the voltage of the machine being 


tested. By using a third oscillograph mirror simultaneous meas- 
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urements of the current output from the loaded machine may 
be secured, which means practically the variations in load. By 
connecting the third mirror with a current transformer in scries 
with the generator under test, the author finds that the ampli- 
tude of the curve traced by the light reflected from the mirror 
indicates at every point on the sensitive film the exact current 
output of the generator corresponding to the speed and voltage 
of the other two curves. The oscillograph method makes it 
possible to conduct a speed test of any alternating-current unit, 
whether driven by a steam engine, turbine or water-wheel, under 
actual load conditions, being much more accurate than any test 
under special conditions which are never exactly the same as 
when in service. 


—_—-—-— — oO ee e 


REGENERATION OF POWER IN ELECTRIC 
RAILWAYS. 


An interesting and suggestive paper on “The Regeneration 
of Power for Single-Phase Electric Railway Motors,” was read 
at the recent convention of the American Institute of Electrical 
Engineers, by Mr. William Cooper. In this the author points out 
the conditions necessary to restore power from a moving car to 
the line. These are that the pressure generated by the motors 
must be greater than that of the line, and this pressure must 
be under control. There must, of course, be some power-consum- 
ing device on the line to take care of the power thus produced. 
He then shows that the single-phase motor has characteristics 
which make it possible to meet these conditions. To obtain com- 
plete control of the system, a constant-potential characteristic of 
the motors operating as generators is desirable, and the motors 
must, of course, be able to run successfully as generators when the 
relations between field and armature currents are not those 
which would obtain if they were operating as motors. In other 
words, it may be necessary for the armature current to be dif- 
ferent from that in the field coils, and the commutating condi- 
tions will therefore not be those which would exist if the 
machine were running as a motor. Commutation under these 
conditions must for this reason be provided for, if successful 
regencration is to be obtained. 

The single-phase motor, as is pointed out, has a compensating 
winding which takes care of commutation, and the constant- 
potential characteristic is obtained by separately exciting the 
motors, which may be done by reserving one motor of the equip- 
ment as an exciter, or by providing some independent source of 
excitation. Control of the potential gencrated by the equip- 
ment is obtained easily by means of a regulating transformer. 
The system as described is simple in method and operates suc- 
cessfully. 

An interesting point brought out is that the greatest 
advantage expected of a system of regeneration is not in the 
saving in coal, although it is believed that this will be from ten 
to twenty per cent of the total power under ordinary conditions; 
but it lies in the great saving in the wear and tear of the equip- 
ment. The retardation is secured by magnetic forces, and not 
friction of rubbing metals. There need be no actual wear. The 
usual braking system will therefore be held in reserve for emer- 
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gencies or for holding the train when standing. There will be 
little or no wear of brake-shoes or wheels or other auxiliary 
parts. 

Regeneration has received little attention in this country. 
In Europe it has been used both with the three-phase system 
and with a special direct-current motor run as a shunt machine. 
It is now shown to be easily secured by means of the newer types 
of motor; therefore it is reasonable to expect that it will come 
into wider use. It is interesting to emphasize the point that the 
most desirable features of the regenerative system are not those 
at first assumed. This is frequently found to be the case with 
electrical systems, which are often introduced for reasons entirely 
different from those which led to their devising. 


THE WIRELESS CONTROL OF MECHANISMS. 

Ever since wireless telegraphy was shown to be at all 
practicable, it has been the aim of inventors to devise means 
for using this method of transmitting energy to control mechan- 
isms at a distance. There are a good many occasions when such 
a system would be of considerable benefit; for example, the con- 
trolling of lights used for marine signals at points where it is 
not practicable to maintain an attendant. Another very obvious 
application would be in the contro] of machines employed for 
war purposes, such as torpedo boats, mines and other offensive 
and defensive appliances. 

At first thought it would seem a somewhat difficult matter 
to obtain, by means of a wireless system, anything more than 
the most elementary control, and the inventor would be forced 
to confine himself to the control of a single action. Fortunately, 
this is not so, as is clearly demonstrated by the description, by 
C. L. Durand, of the system devised by Dr. Edouard Branly, 
which appears on another page of this issue. It will be seen 
from this that Dr. Branly makes it possible to control any 
desired number of actions. It will be scen also that this control 
is not perfect, because it is possible to control but one action at 
a time, and this only at stated intervals. 

The method by which this is accomplished consists in driv- 
ing two series of distributing switches in synchronism, one at the 
control station and the other at the station where the controlled 
mechanisms are. That at the receiving station closes one after 
the other of the circuits controlling the different actions of the 
station. During this period it is possible, by sending an elec- 
trical wave from the control station, to close a delicate relay in 
that particular circuit, which, in turn, closes the circuit of the 
local controlling mechanism, and thus effects the desired opera- 
tion—the firing of a mine, the discharging of a torpedo, or the 
steering of a boat. An important feature of the system, and one 
Which is almost indispensable, is the automatic return signal 
given when the mechanism has completed the operation desired. 
Were this not done, it would be impossible for the operator to 
tell whether his attempt to control had been successful or not, 
and he would thus lose track of what was going on at the 
receiving station. 

This system is very ingenious, without being excessively com- 
plicated. As said before, however, the control is not perfect, 
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for while it is possible to carry out any action desired, this can 
not be done when desired, but only at stated intervals, although 
these may be but a fraction of a minute apart. Moreover, it is 
possible to control but one action at a time. A rather serious dis- 
advantage would seem to be the possibility of interference with 
the action of the system by the enemy when it is employed for 
combat. It seems probable that if an approaching vessel had 
reason to suspect the presence of such a device, that by sending 
out continuously a torrent of electrical waves, these would com- 
pletely upset the control of the system and render the device 
useless. Even were the system accurately tuned, by determining 
the frequency of the controlling signals it would be possible to 


upset the action of the system. Even for use in times of peace, 


there is a possibility that, unintentionally, wireless telegraph sta- 
tions may interfere with the operation of such a system, unless 
the latter respond only to electrical signals of widely different 
frequency from those generally employed for telegraphing. 


REPORT ON MUNICIPAL OWNERSHIP. 

On another page are published brief abstracts of a number 
of reports prepared by the Municipal Ownership Commission of 
the National Civic Federation. These are most interesting read- 
ing, and throw a good deal of light upon this much-discussed 
question; but it seems hardly probable that the method of pre- 
paring these reports will do much towards settling the question 
definitely. Each report, or rather each subject, is discussed by a 
committee consisting of members in favor of and opposed to 
municipal ownership, and in general these two factions submit 
independent reports. The reader can therefore get any informa- 
tion he desires if only he select the proper report; and as the 
general public will sce only those brief extracts from the reports 
which get into the public press, so far as it is concerned, the 
investigation of this commission is hardly likely to carry much 
weight. go i 

It must be said, however, that this commission has done very 
valuable work, and the method of doing this insures that all 
sides of the question are represented. What should be done 
now is to have a digest of these reports, prepared by an impar- 
tial committee which is competent to weigh all the evidence pre- 
sented and from it come to some conclusion. Unfortunately, 
this is too much to hope for, but it is not too much to expect 
that all those taking any active part in the discussion of thus 
important question should study the reports secured through 
the efforts of the National Civic Federation and study them 
fairly, not merely seeking in them evidence to bolster up their 
own sides of the discussion. But, unfortunately, any question 
which acquires political significance is little likely to be con- 


sidered on its merits only. 


ING SOCIETY. | 
The first annual convention of the Illuminating Engineering 
Society will be held in Boston on Tuesday and Thursday of 
next week. Every indication points to a most successful meet- 
ing. The programme for this convention 1s given elsewhere in ' 


this issue. 
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IMuminating Engineering 
Society. 

The preliminary programme of the con- 
vention of the Illuminating Engineering 
Society, which will be held in Boston, 
July 30 and 31, has been announced. 
The headquarters for registration in ad- 
vance of the meeting will be at 
Room 728, Old South Building, 294 
Washington street. The meetings will be 
held in the convention hall of the new Edi- 
son Building, 39 Boylston street. Due to 
the large number of papers to be con- 
sidered, the convention will be opened at 


9.30 sharp, Tuesday morning, July 30. 


Advance copies of the papers will be 
ready for the delegates at the place of 
meeting, and provisions will also be made 
for registration there, and for giving gen- 
eral information. 

Wednesday afternoon, it is planned to 
take the entire convention to the beach, 
where there will be a shore dinner for 
the members and guests. It is suggested 
that some members may desire to witness 
the electrical parade and carnival, which 
will take place in Boston on Monday eve- 
ning, July 29. They should reach that 
city some time Monday afternoon. The 
convention is being held during Old 
Home Week and the city will be decorated 
and illuminated profusely. 

The following is the list of papers which 
has been promised : 

President’s address, Dr. C. H. Sharp. 

“Check on Reliability of Photometric 
Curves,” J. S. Codman. 

“Electrice Light as Related to Archi- 
tecture,’ C. Howard Walker. 

“Acetylene,” A. Cressy Morrison. 

“What is Street Lighting?’ W. H. 
Blood, Jr. 

“A New Comparison Photometer,” Dr. 
Charles H. Williams. 

“Primary, Secondary and Working 
Standards of Light,’ Dr. Edward P. 
Hyde. 

“The Inverted Gas Light,” T. J. Litle. 

“The Lighting of the Boston Edison 
Building,” Dr. Louis Bell, L. B. Marks, 
and W. DA. Ryan. l 

“Jlluminating Engineering and Central 
Station Practice,” L. I. Scherck. 

“New Lights and New Illuminants 
from the Central Station’s Point of 
View,” R. S. Hale. 

“Coefficients of Diffuse Reflection,” Dr. 
Louis Bell. 

“School House Illumination,” B. B. 
Watch. 

“Illumination of the Engineering So- 
cieties Building, New York,” C. E. Knox. 

“The Elements of Inefficiency in Dif- 
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fused Lighting Systems,” Preston S. 
Millar. 
“Illumination Photometers and Their 


Use,” Preston S. Millar. 

“The Present Status of Candle-Power 
Standard for Gas,” C. H. Stone. 

“The Luminous Arc,’ W. D’A. Ryan. 

“Acetylene Lighting,” Nelson Good- 
year. 

This list, it will be seen, covers a wide 
range of topics, and will lay before the 
members the results of a large amount of 
original research. Other papers are ex- 
pected. 

Arrangements are being made for a 
party of delegates to leave New York by 
the Providence line, from Pier 18, North 
River, New York city, at 6 P. M., Monday, 
July 29. Dinner will be served on board, 
a la carte. The fare for the round trip 
from New York will be $5.65. Staterooms 


» may be reserved by communicating with 


E. S. Peters, ticket agent, Pier 19, New 
York, or by writing Preston S. Millar, 
secretary of the New York section, 
Kightieth street and East End avenue, 
New York city. Requests for reservation 
must be accompanied by a sum sufficient 


to pay for the stateroom. Prices range 
from $1 to $10 per stateroom. A satis- 
factory outside stateroom may be secured 
for $2. Any further information may be 
obtained by writing the chairman of the 
convention committee, John Campbell, 
729 Old South Building, Boston, Mass. 


a 
Legislation Providing for the 
Development of the Water 
Power of New York State. 

Governor Charles E. Hughes, of New 
York state, has signed the bill introduced 
by Senator Fuller, carrying out the gov- 
ernor’s idea for protecting the state’s 
water powers. This bill gives the state 
Water Supply Commission a special ap- 
propriation of $35,000, and directs it to 
devise a plan at once for the progressive 
development of the water power of the 
state, under state ownership, controlled 
and maintained for the public use. The 
commission shall proceed at once to col- 
lect information relating to the water 
powers of the state, and shall devise plans 
of development of such water powers as 
it deems advisable, and may devise plans 
for the development of such other water 
power as shall be brought to its atten- 
tion by the mayor of any city, the presi- 
dent of anv village, the supervisor of any 
town, or the chairman of the board of 
supervisors of any county. The commis- 
sion is called upon to present a report to 
the governor on or before February 1, 
1908, showing the progress made in its 
investigations, and shall, if practical, com- 
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plete its own investigations to such an ex- ` 
tent as will enable it to devise a compre- 
hensible and practical plan for the gen- 
eral development of the water power of 
the state, and make the final report of 
such plan to the governor on or before 
February 1, 1909. | 

If any plan be devised by the commis 
sion, full particulars of the work and of 
the power to be developed must be given. 
The probability of selling this power, and 
the probable gross and net revenue, must 
also be estimated. 

The state is to issue bonds to develop 
these powers, and they are to be paid for 
by state revenue secured from the sale 
of electrical energy. 

— 0M 


Brooklyn Edison Contract 
Department Entertains. 


On Monday, July 8, at 6.30 P. M., at 
the Brighton Beach Hotel, the contract 
department of the Edison Electric Illu- 
minating Company of Brooklyn had as 
guests at dinner W. W. Freeman, W. F. 
Wells, P. A. Atkinson and J. F. Becker, 
Jr., the vice-president, general superin- 
tendent, treasurer, and general agent of 
the company. In no other concern in this 
country does a greater amount of respect 
and good-fellowship exist between officers, 
heads of departments and the men. 

On Monday night the officers vied with 
the men in paying compliments and the 
determination of all was that this year’s 
business should beat the almost unpre- 
cedented record of 1906. 

J. F. Becker, the able and genial con- 
tract chief, acted as toastmaster. Toasts 
were responded to briefly by some six or 
eight of the diners, after which W. W. 
Freeman through his thoughtfulness and 
generosity made it possible that this din- 
ner become an annual affair. 

After the banquet the vaudeville at the 
Brighton Beach Music Hall was thor- 
oughly enjoyed by all. 

— 0M 
Vermont & New Hampshire 
Independent Telephone 
Association. 


About sixty members of the Vermont 


_& New Hampshire Independent Tele- 


phone Association held their fifth semi- 
annual meeting at Bradford, July 9 and 
10. 


A proposition was submitted that the 


independent companies combine for the 
construction of trunk lines and this was 
approved, 

A paper on the growth of the independ- 
ent movement last vear was read and a 
strong address was made on the need of 
looking after the independent interests 
in the legislatures of Vermont and New 
Ifampshire. 
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The Branly “Telemechanic” System. 


new system of operating mechanical 
A devices from a distant point, 
known as “telemechanic,” has 
been brought out by the eminent French 
scientist Professor Branly, whose work in 
radio-telegraphy is too well known to 
need further mention. Waves sent from 
the operating station act upon a coherer 
and a set of suitable apparatus placed at 
a distant point, causing various mechan- 
ical effects to take place, and these are 
quite under the control of the operator. 
The present system comprises a wave- 
producer at the sending station, and at 
the receiving end is a coherer and relay, 
a distributing device for operating the dif- 
ferent apparatus under control, and an 
indicating or check apparatus which sends 
signals automatically to the operator. 
The form of coherer used in the present 
experiments is the tripod coherer in- 
vented by Professor Branly. The co- 
herer is simpler and is claimed to be more 


sensitive than the filings-tube fofm. It - 


is also more rapid in its action. The metal 
tripod T (Fig. 1) has a set of points of 
tempered steel well polished, or else cobalt 
can be used, also having a highly polished 
surface. The tripod rests upon a tem- 


By C. L. Durand. 


and thence to the tripod T by the points 
a. Thence it goes to a screw V which 
presses against a platinum piece o. A 
flexible wire f leads from thence to the 
second binding-post P’. When the spark 
is made at the sending post, the circuit 
is closed at the contact of the points a 
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Fic. 1.—COHERER AND CONNECTIONS. 


and the steel disc. Fig. 1 shows the co- 
herer mounted upon a Morse receiver ac- 
cording to Professor Branly’s method. 
When the electromagnet of the receiver 
attracts the armature (by means of a re- 


Fic. 2.—DETAIL VIEW OF DISTRIBUTOR. 


Pered steel disc D, which also receives a 
high polish on the upper surface. Cur- 
rent from a battery comes by way of the 
binding post P, then goes to the dise D, 


lay) this causes the coherer circuit to be 
broken at the point o. An independent 
striker for the coherer is not used, but the 
end d of the armature lever strikes against 


the end of the screw b. This shock is 
sufficient to restore the coherer, and it oc- 
curs automatically at the end of every 
signal. 

The essential part of the operating 
mechanism (Fig. 2) consists of a rotat- 
ing shaft which carries a number of discs 
insulated from each other, forming what 
is known as the distributing shaft. Each 


' one of the discs operates the opening or 


closing of a circuit which is used for a 


special case, such as lighting lamps, for 


instance. To carry this out, the circum- 
ference of the dise is enlarged by a sector 
which comes in contact with a spring, and 
this makes the circuit for a fraction of a 
revolution, allowing the current to pass 
in a local circuit so as to operate the ap- 
propriate device which is controlled by 
the disc, or again to interrupt this action. 
Taking the case of lighting incandescent 
lamps, the disc closes for eight seconds a 
circuit including a battery and “the co- 
herer above described. During this time 
a spark may be produced in the sending 
station. If so, the waves act upon the 


coherer and cause the lamps to be lighted 


by an electromagnetic switch. After one 
or any number of revolutions of the dis- 
tributing shafts, the lamps can be turned 
off provided a second spark ie sent during 
the time in which the disc is in the active 
position. It is understood that the elec- 
tromagnetic device for opening and clos- 
ing the lamp circuit is arranged so as to 
operate properly by such action. During 
the interval which is devoted to operating 
the lamp device, no other effect can take 


place, seeing that the other discs of the 


series are in the off-position during this 
time. After the lamp-operating disc has 
rotated for the given time, it comes into 
the off-position, as its sector leaves the 
contact spring. A second disc then begins 
to make contact, and at this time a new 
circuit can be closed through the coherer, 
for operating a second device. 

Each element of the device thus con- 
sists of a disc for closing the circuit, the 
coherer and its relay, a second relay for 
heavy current and a strong solenoid which 
gives a mechanical action. The disc first 
makes the given contact, then the coherer 
acts by the distant spark and operates its 
sensitive relay. This relay sends a local 
current into the lamp-operating relay, and 
the latter in turn sends a heavy current 
into the solenoid of thé electromagnetic 
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switch which turns on the lamp circuit. 
Where electric lighting mains are at hand, 
the latter current can not be used to ad- 
vantage in the heavy solenoids which are 
needed to give a mechanical effect. 

One of the ingenious features of Profes- 
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revolution of the disc, and the groups of 
sparks are separated by equal intervals. 
Each of these intervals corresponds to a 
length of about four inches of strip un- 
rolled from the Morse register at the send- 
ing end. 


Fic. 3.—AUTOMATIC TELEGRAPH. 


sor Branly’s system lies in the -method 
which is used for checking up the results 
which are produced and allowing the 
operator in the distant station to keep ac- 
count of the working of the apparatus 
which he controls. In fact he is notified 
as to the moment when he can produce 
a determined effect, and this is done by 
means of a radio-telegram which he re- 
ceives and which is registered upon the 
paper strip of a Morse receiver. The 
signals upon the strip are made by a 
spark apparatus in the distant station, 


Upon this strip there is registered by a 
coherer, in the usual way, all the sparks 
which may be sent from an apparatus 
placed at the receiving end. Thus, when 
the above-mentioned disc makes a revolu- 
tion and sends the five groups of sparks, 
these are registered upon the strip (Fig. 
4) at the sending post. In practice, the 
spark-disc sends at each revolution a set 
of signals which are shown here, inde- 
pendent of any movement being made at 
the sending post. The five groups con- 
sist of from one to five dots on the paper, 


Fia. 4.--RECORDING SIGNAL STRIP. 


which work automatically in connection 
with the distributor above mentioned. The 
“automatic telegraph” (Fig. 3), as it is 
called, is operated by a special disc placed 
on the distributor along with the others. 
It is provided with five sets of teeth, and 
the contact made by these teeth with a 
spring bearing upon them causcs five sep- 
arate sets of sparks to be formed at each 


corresponding to the number of teeth on 
the spark-disc. In this way the operator 
can observe the relative position of the 
spark-disc upon the shaft, and seeing that 
it is mounted fixed with reference to the 
other discs of the series, he also sees the 
position of the latter. Disc No. 1, or the 
lamp-disc, for instance, mounted so that 
its contact is being made between the first 
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and second position of the spark-disc, 
that is, between signal 1 and signal 2. 
This interval is therefore reserved for the 
operation of the disc, as it remains active 
between signal 1 and signal 2.’ Between 
signal 2 and signal 3, disc 1 is now in the 
off-position and disc 2 is now active, and 
so on for all the discs in the series. All 
the circuits are open during the short 
fraction of a revolution when the spark- 
disc is sending the signals. In the inter- 
vals between the signals, the operator, who 


is observing the strip as it unrolls, can- 


now make a spark with his sending key 
and cause an action at the other post. 
The space from 5 to 1 is devoted to the 
electric motor which operates the dis- 
tributor, A special relay is used at the 
receiving post for throwing the electric 
motor of the distributor on or off. This 
relay acts in the same way as the others, 
and is controlled in the interval between 
5 and 1. Needless to say, the number of 
such spaces or movements can be greatly 
increased by placing the proper number 
of discs upon the distributor. The sector 
of each disc will then be made shorter in 
proportion. 

The game coherer and sensitive relay 
are used for all the circuits in question. 


Fig. 5.—CoHERER AND RELAY. 


They are enclosed in a metal case covered 
on the sides with wire gauze, and the box 
serves as a support for the distributor. 
At the sending post, the Morse register 
with its coherer mounted as shown in 
Fig. 1 and Fig. 5, is also protected by a 
metal case from the influence of the 
sparks which the operator forms. Each 
post has but a single mast, which serves 
two purposes. At the receiving post, the 
mast which is used for the automatic tele- 
graph becomes the receiving mast for the 
operating devices when the discs come in- 
to the active position, and at the sending 
station the mast which is used for the 
operating sparks serves to receive the sig- 
nals sent from the other part of the auto- 
matic telegraph. It is understood that as 
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all the actions are automatic in the re- 
ceiving post, there need be no operator at 
this point. Such is the case for instance 


where such a post is installed within a 


torpedo boat. Here the separate discs 


Fig. 8.—DistRIBUTOR AND MOTOR. 


control different angles for the rudder so 
as to steer the torpedo boat, also different 
speeds of the propeller, the start, stop, re- 
verse, signal lights, torpedo launching, 
and all other movements, and as we have 
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Fig. 7.—Workine RELAYS FOR DIFFERENT 
CIRCUITS. 


seen, the operator on shore knows just 
when to press his key for controlling all 
the movements, 

It is also quite important for the opera- 
tor to know whether the different devices 
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have responded perfectly or not, so as to 
be sure of what he is doing. This he is 
able to observe by means of the “control 
signals,” which are sent from the other 
post. To carry this out, the distributor 
carries a second set of discs somewhat like 
the first, but each one carries a single con- 
tact tooth. A control dise is allotted to 
each operating circuit. One of these discs 
closes the circuit of the automatic tele- 
graph once in each revolution of the shaft. 
The closing of the circuit can only take 
place, however, should the solenoid switch 
or other device have operated properly, 
and this is easily carried out by means 
of a contact device placed upon such 
switch, ete. Each control spark is ob- 
served at the sending end by a dash upon 
the paper strip (Fig. 4) which precedes 
the other signals already mentioned, as 
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will be noticed. Such signals may or may 
rot occur upon the strip, while the sets 
of dots always occur. Starting from 1 to 
2, the operator presses his key as soon as 
he sees signal 1. The lamps are then 
lighted. At the end of this action, the 
control disc works the automatic telegraph 
and sends dash A, this occurring at the 
end of the interval. Dash B is sent in 
like manner at the end of the second space, 
and so on. But should the lamp device 
have failed to operate, the circuit would 
not have been closed at the automatic 
telegraph and the dash would be absent, 
showing at once that the effect had not 
taken place. The operator would wait 
therefore for another revolution of the 
disc, and would see where the fault lay. 
Tn this way, when one effect depends upon 
the preceding one, he will not make a 
false maneuver. 
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To give an idea of the practical opera- 
tion of the above system, that of lighting 
and extinguishing the lamp of a light- 
house may be taken, dividing the time 
into three different parts, Start—8 P. M.: 
the operator sends the first spark from 
the station; the motor at the other post 
commences to rotate the distributor; dur- 
ing the rotation, the sparks from the 
automatic telegraph keep on registering 
on the paper-band as shown in the first 
series; in the intervals between these, 
the operator sends sparks which operate 
different devices, such as the lighting of 
the lamp, working of the revolving device, 
etc.; these operations are carried out in 
their proper order, and are then left in 
continuous working; from this time on, 
the control dashes appear upon the strip, 
showing that all is in good order, accord- ` 


ing to the second series; when all the 
operations are carried out, which does not 
require more than one or two minutes, a 
spark is made in the interval which is 
allotted to the distributor motor, and this 
is stopped, leaving the operating devices 
in working order. Check observation—12 
P. M.: the operator wishes to see whether 
the distant post is working in order; by 
sending a spark he starts up the motor 
of the distributor; the signals of the auto- 
matic telegraph are again seen on the 
band, accompanied by the check signals 
or dashes, which show that the apparatus 
is working; after checking in this way, 
a spark is sent in the motor interval and 
the motor is thrown off. Stop 4 a. M.: 
sending a spark causes the motor to start 
up; the check signals show that all has 
been working; the devices are stopped in 
the proper order by sending sparks in such 
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intervals: last, the motor is stopped and 
the receiving post ceases to work entirely. 

Such a system can be used for a great 
number of combinations. One of these 
which is of considerable interest is operat- 
ed by using a set of twenty-six discs on 
the distributor, as of course the number 
of discs is unlimited. Thus twenty-six 
different effects can be produced, and 
these may be the printing of the letters 
of the alphabet. Seeing that the letters 
are formed quite independently of the 
number of sparks which are sent, but only 
by their position, the reading of the spark 
signals will give no information to an out- 
side post, and the messages would thus be 
secret. Such an apparatus would need to 
he modified in detail so as to allow the 
messages to be sent quickly. 

Among the practical applications may 
be mentioned, starting of a steam engine, 
starting or stopping a train, steering of 
airships without pilots, also of submarine 
boats, which may prove to be of great 
value, explosion of dynamite for mines, 
and many others. A very interesting ex- 
periment was carried out not long since 
at the French torpedo station of Antibes, 
on the Mediterranean. Messrs. Lalande 
and Devaux had invented a new form of 
submarine torpedo boat, and it was fitted 
with Dr. Branly’s apparatus which operat- 
ed the steering and controlled the speed, 
besides the launching of the torpedo. 
Operations were carried on in the bay of 
Antibes, the torpedo being launched 
against the cruiser Saint Louis. It 
was shown that the torpedo boat could 
be controlled very well from the operat- 
ing post on shore, and the torpedo was 
launched with considerable precision. 

The different views show the devices 
which Professor Branly has mounted in 
his laboratory. Fig. 5 represents the tri- 
pod coherer mounted on a Morse receiver, 
together with a sensitive Claude relay. 
Fig. 6 shows the metallic case of the co- 
herer in the receiving station, with the 
distributor mounted on the top, and the 
electric motor which is coupled to the lat- 
ter. The relays for the different work-cir- 
cuits, which are all worked by the Claude 
relay, are placed together in a single case 
(Fig. 7). In Fig. 3 is shown a view of the 
automatic telegraph and the solenoid 
which is used to operate the contact, also 
the induction coil on the left, and the 
oscillator. Fig. 8 shows the sending sta- 
tion, with the coherer enclosed in a metal 
case, induction coil and oscillator and 
mast. Dr. Branly is engaged in sending 
signals by means of the key, and at the 


same time observes the paper strip of the 
automatic telegraph. | 
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REGENERATION OF POWER WITH 
SINGLE-PHASE ELECTRIC 
RAILWAY MOTORS.’ 


BY WILLIAM COOPER. 


The conditions necessary in order that 
an electric motor may operate success- 
fully in regenerating or restoring power 
to the supply circuit are: 

1. The counter pressure generated by 
the motor must be greater than the im- 
pressed pressure of the supply circuit. 

2, The value of this excess counter 
pressure must be under control and main- 
tained in suitable relation to the im- 
pressed pressure. l 

3. There must be at the time other 
power-consuming devices connected to the 
supply circuit. 

There is no difficulty in producing the 
first condition; the second is the one that 
is difficult to fulfil. There are two methods 
of regulating the counter to the impressed 
pressure; one is to increase the counter 
pressure and the other to reduce the im- 
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Fic, 1.—ARRANGEMENT OF MOTORS AND 
CONNECTIONS. 


pressed. The third condition, except in 
isolated cases, will be taken care of by the 
operating load. 

Practically all variable-speed railway 
motors are of ‘the so-called series type, and 
this type of motor alone will be considered. 

The operation of a series-dynamo elec- 
tric machine as a series generator on a 
constant-potential circuit is a problem 
which many have grappled with, but none 
has solved. The machine must be given 
a shunt characteristic of a greater or less 
degree in order to make such operation 
possible. And this is not the only condi- 
tion which the motor must fulfil in order 
to operate successfully as a generator in 
restoring power to the supply circuit. The 
motor must operate satisfactorily while 
the armature current is varied through a 
wide range with a constant field. 

Assume that the car or locomotive being 
driven by the motor under consideration 
has attained a balanced or free running 
speed under the conditions. The motor 
is then developing only sufficient torque 


'A paper presented at the annual convention of the 
American Institute of Electrical Engineers, Niagara 
Falls, N, Y., June 28, Slightly condensed. 
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to overcome the train resistances. The 
motor, being a series machine, has the 
same current in the field and armature. 
Under these conditions a very slight in- 
crease in the field current would increase 
the counter electromotive force of the 
armature to a value greater than the im- 
pressed electromotive force of the supply 
circuit. 

Now assume an ordinary series motor 
in which the armature current can not be 
increased materially above the correspond- 
ing field strength without disturbing the 
commutating conditions; it follows that 
the motor acting as a generator can only 
give a retarding force approximately equal 
to the train resistances. This added to 
the train resistance would give a total re- 
tardation so small that it could not be 
called a braking effect. From this it is 
obvious that the armature current must 
exceed the field current at times in order 
to produce a retarding effect which can 
be utilized in bringing the train to rest, or 
in holding the train on a grade. This, 
then, is another condition which the or- 
dinary series railway motor does not 
readily fulfil. 

From the foregoing it would seem that 
a motor to operate successfully as a re- 
gencrator of power must have the follow- 
ing characteristics: 

1. It must be capable of operating 
through a wide range of variation between 
ficld and armature current, and 

2. It must be provided with some means 
of producing a shunt characteristic. 

The first characteristic exists to the 
fullest extent in a motor having some 
means of compensating for armature re- 
action, as well as a means of maintaining & 
constant commutating condition. This 
characteristic also exists to a limited ex- 
tent in a motor having either one of these 
functions. 

In the single-phase alternating-current 
motor of the series type these necessary 
characteristics are inherent. The machine 
is provided with a compensating winding 
to neutralize the armature reaction, and 
also has preventive leads between commu- 
tator and armature windings which assist 
in commutation. This construction yields 
the first characteristic; the second is 
easily obtained in connection with the 
transformer used in the voltage control 
of the motor. 

The method of producing this result 
ie to use one of the motors of the equip- 
ment as an exciter for the others. By 
providing the transformer with suitable 
voltage taps, the value of the field current 
of the exciter may be varied through a 
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wide range, as well as the generated volt- 
age of the restored power. 

The exact arrangement of the motors 
and their connections is shown diagram- 
matically in Fig. 1. 

Assume the car or locomotive upon 
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the value of which varies about as the 
square of the speed—the excitation of the 
first machine remaining constant. 

The electromotive force generated by 
the second armature will bear a very close 
phase-relation with the electromotive force 
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Fra. 2.—Main CIRCUITS AND CONNECTIONS OF Four-MoTor EQUIPMENT. 


which the motors are mounted to be in 
motion, the armatures turning at a cor- 
responding speed. If the field of the first 


machine be connected to the transformer, . 


an alternating electromotive force will be 
generated by its armature, the value of 
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of the transformer, for the reason that 
the current in the field circuit connected 
to the transformer lags approximately 
ninety degrees, as does the current in the 
field cireuit of the second machine. This 
combination throws the generated electro- 
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Fig. 3.—Four-MoTor EQUIPMENT ARRANGED FOR REGENERATION, IN ADDITION 10 
REGULAR Motor CONTROL. 


which will be directly proportional to the 
speed. If the field of the other motor be 
connected to the exciter armature, an 
alternating current will pass through it, 
and the second armature will in turn gen- 
erate an alternating electromotive force 


motive force of the second machine ap- 
proximately 180 degrees back of the 
transformer electromotive force, or, by re- 
versing the connections, in the same phase- 
relation. This deduction is confirmed by 
oscillograph tests. Under these condi- 
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tions the current flowing after the circuit 
is closed with the connections reversed, 
will be displaced from the electromotive 
force, due to the impedance of the arma- 
ture circuit. From, certain tests it was 
found that when the generating machine 
was carrying 100 per cent overload the 
power-factor was eighty per cent. The 
power-factor varied between this and 100 
per cent as the load decreased to zero. The 
obvious method to improve the power- 
factor is to shift the phase-relation of the 
generated to the line electromotive force. 
No difficulty has been found in restoring 
power with a single-phase commutator 
type motor at practically 100 per cent 
power-factor, the machine operating as a 
non-synchronous alternating-current gen- 
erator. 

This condition being established, the 


‘next step is to see how it applies to actual 


operating conditions. From the fore- 
going it is evident that one of the motors 
of the equipment must be set aside for 
use as an exciter for the others, or a sep- 
arate motor-generator set must be pro- 
vided. If a separate source of excitation 
is provided, all the motors can be used 
to the fullest extent for regeneration of 
power, in which case the total capacity 
for regeneration will be increased over the 
capacity of the machines as motors by the 
increase in the power-factor. If the re- 
generative function is to be used for brak- 
ing in making frequent stops, it might 


- be desirable to supply the separate excita- 


tion; but if it is to be used in holding the 
train on grades it is unnecessary, as the 
remaining motors, if the equipment con- 
sists of three or more motors, will have 
ample capacity to do the work. 

Assume a two per cent grade of con- 
siderable length. The motors, all work- 
ing, have sufficient capacity to haul the 
train up the grade. Assume the equip- 
ment to consist of four motors. Assume 
train resistances at six pounds per ton. 
The total tractive effort will then be forty- 
six pounds per ton in ascending. 

To hold the train at the same speed in 
descending, a retarding force of thirty- 
four pounds per ton must be supplied. The 
retarding force necessary is then approxi- 
mately seventy-five per cent of the force 
necessary to haul the train up the grade. 
It is evident from this that three of the 
four motors have ample capacity to exert 
the necessary retarding force, even if the 
power-factor of the machines as genera- 
tors is no better than when they are 
operating as motors. It has been shown 
that the power-factor when operating as 
generators can be made better than when 
operating as motors; therefore, there is a 
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surplus of capacity in four-motor equip- 
ment and in three-motor eauipment about 
an equal capacity. 

‘The characteristics and capacity of the 
machines being correct for the work, it 
only remains to provide suitable means 
for manipulating the circuits to adapt the 
apparatus to the conditions. This is ac- 
complished by providing switching ap- 
paratus to connect the motors in the 
proper relation and for furnishing and 
controlling the field current of the ma- 
chine used as an exciter. 

Fig. 2 shows diagrammatically the main 
circuits and connections for a four-motor 
equipment. From this it is evident that 
the switches used must have a current 
capacity the same as the motors, for there 
are four in parallel on the transformer 
and the switches used for reversing carry 
the current for one motor only. As shown, 


4300 


ae 


pooh 


40000 
I 35000 
œ 
ù 30C00 
w 
33 ak a oly MOTORING 
= 
oO 
4 
« 

e 
N 
O 
z 
2 
re) 
a 


RETARDATION & ACCELERAT ON. 


BRB RS Ras icix 
ld 


ELECTRICAL REVIEW 


three motors of a four-motor equipment 
acting as generators restoring energy to 
the line will let a train down a two per 
cent grade at any speed from nine miles 
an hour to thirty miles an hour that the 
motors have capacity to haul up the same 
grade at any speed up to 18.5 miles an 
hour. This is for continuous duty. At 
maximum duty for short periods the ca- 
pacity is increased about sixty per cent. 
Between nine miles an hour and thirty 
miles an hour there are forty operating 
speeds, the gradations from one to the 
other being such that at no time will 
there be any variation exceeding ten per 
cent in torque. This necessitates, of 
course, a rather large number of switches 
being used, but seems to be a very desir- 
able condition to fulfil in heavy freight 
traffic. 

The efficiency of the system when the 
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thirty-six switches are required for the 
entire control of the motor equipment. 

Fig. 3 shows diagrammatically the same 

motor equipment arranged for regenera- 
tion in addition to the regular motor con- 
trol. As shown, fifty-four switches are 
required of the motor-current capacity, 
and sixteen of one-fourth that capacity. 
Of the added switches of the motor-cur- 
rent capacity, ten have been added to the 
transformer to enable slow speeds on re- 
generation to be obtained, and eight are 
required to change the combinations of 
the motors. Besides the added switches, 
three small preventive coils and a few 
additional transformer taps are required. 
From this it is seen that the amount of 
additional apparatus required is insignifi- 
cant compared with the result accom- 
plished. 

The curves shown in Fig..4 give the 
relative tractive and retarding effort, both 
continuous and maximum, of a four-mo- 
tor equipment. 

Ag shown by the curves in Fig. 4 the 
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Four MOTORS. 


motors are operating as generators and 
restoring energy to the supply circuit is 
about the same as the efficiency when 
operating as motors, there being perhaps a 
slight advantage in the case of the genera- 
tor, due to the improved power-factor con- 
ditions. This, of course, assumes about the 
same load conditions on the machines in 
However, the actual saving 
in power-house output can never be a very 
large percentage. If the entire road con- 
sisted of two per cent grades and there 
was no switching to be done, the saving 
in power consumption might be as, high 
as fifty per cent, while under ordinary 
conditions it could not be made to exceed 
one-half of this, and under unfavorable 
conditions or with a level track and long 
runs, using the regenerative function only 
for braking, the saving could not be more 
than a few per cent. 

The value of this system of regeneration 
is not to be found so much in the saving 
of power as in the saving in wear and tear 
and the ability to operate over a wide 
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range of speed, as well as the comparative 
safety of operation. In the case of run- 
ning heavy trains down long grades, the 
braking apparatus of all cars in the train 
can be held in reserve, it being necessary 
to use it only in emergency or in making 
the final stop. Under these conditions 
the number of accidents due to the failure. 
of the brakes would be very much re- 
duced. 

This is the only system of regeneration 
yet developed which can be operated at 
maximum efficiency over a wide range of 
speed. In the case illustrated forty speeds 
between nine miles an hour and thirty 
miles an hour are obtained. This number 
can be increased, if desired, simply by the 
addition of a few switches. 

It will be noted that in this system the 
impressed voltage is changed to adapt it 
to the generated. This wide range of 
working voltage, together with the ability 
to vary the armature current with respect 
to the field through a wide range, gives to 
the single-phase series motor the extreme 
flexibility as a regenerator of power that 
it has as a motor. 

One other point that is worthy of note 
in connection with the operation of this 
system is the absolute safety and stability 
of the combination. While the machines 
being operated as generators are normally 
series machines, it will be noted that no 
one of the armatures is connected in series 


with its own ficld, and under no condi- 


tion can there be any surging or building 
up of load. In case of momentary inter- 
ruption of the supply circuit, the circuit 
again being restored, the system will again 
operate exactly as before the interruption, 
there being no surging or violent action of 
the machines. 

The system of regenerating power here 
described has been used in testing loco- 
motives to give a dead-load condition 
under a wide range of speed. 

Numerous stand-tests have also been 
made, so that the operation of the motors 
under the conditions is well established 
and there is no doubt about the scheme 
doing all that is claimed for it. 

——__«@—____—_ 
New Trolley Express 
Company. 

A new company to take over the ex- 
press business on the Massachusetts trolley 
lines controlled by New York, New Haven 
& Hartford Railroad interests has begun 
operations. It will take charge of all ex- 
press matter intended for transportation 
over these strect railway lines, thus reliev- 
ing the operating department of any care 
other than that of keeping the cars run- 
ning on schedule. The new company was 
incorporated a few weeks ago under the 
title of the Electric Express Company. 
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The Rio de Janeiro Tramway, 
Light and Power Company. 
The annual general meeting of the Rio 

de Janeiro Tramway, Light and Power 
Company was held at the offices of the 
company, Toronto Railway Chambers, To- 
ronto, Ontario, July 2, 1907. The first an- 
nual report contains some very interest- 
ing information, an abstract of which fol- 
lows: 

“The ‘company was incorporated in 
Toronto, under the laws of Canada, in 
June, 1904, to acquire and operate valu- 
able concessions and privileges granted 
by the governments of the republic of 
Brazil and of the state of Rio de Janeiro, 
and by the council of the city of Rio de 
Janeiro, to carry on an electrical business 
in the federal district and in the city and 
state of Rio de Janeiro, and to acquire 
two great water powers, and construct and 
install the necessary hydraulic electric 
plants, and generate and supply electric 
current for purposes of traction, power 
and light. 

“The water powers are situated: (1) 
on the Rio das Lages, fifty-six miles from 
Rio de Janeiro; (2) at Sapucaia on the 
Rio Parahyba, about 100 miles from Rio 
de Janeiro. 

“After a careful examination of the sit- 
uation, the directors decided to develop 
the former water power first, and to hold 
the latter in reserve, although at the time 
of coming to this decision it was believed 
that the Rio das Lages was only capable 
of developing 40,000 horse-power, while 
the Sapucaia power can easily develop 
100,000 horse-power in the dryest season. 

“Since the commencement of construc- 
tion the clearing of the banks of the Rio 
das Lages has disclosed that the reservoir 
formed by the dam whiclr the company is 
building at Rio das Lages will have a 
much larger capacity than was anticipated, 
and consequently a much greater power 
can be developed, and, by a recent conces- 
sion from the state of Rio de Janeiro, the 
company has acquired the right, if and 
when it desires, to tap the neighboring 
watershed of the Rio Pirahy, which will 
Insure sufficient water to develop a total 
of 120,000 horse-power at Rio das Lages 
in the dryest season. 

“The company is the absolute owner 
of the banks of the Rio das Lages, from a 
point some distance from the power-house, 
and extending up stream to the highest 
points to which the water will be backed 
by the dam, a total distance along the river 
of some twenty-two miles, The authority 
to use the hydraulic force of the river is 

derived from the common law right, as 
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owner of the river margins, as well as 
from a concession of the government of 
the state of Rio de Janeiro, the competent 
authority. This concession is in the form 
of a contract, is perpetual, and can not 
be revoked, and no additional onus or 
obligation can be imposed on the com- 
pany. 

“In this hydroelectric concession all 
state and municipal taxes in the state of 
Rio de Janeiro are fixed in one annual con- 
tribution for a period of fifty years; power 
is given to supply electricity through- 
out the state, and to all the cities and 
towns thereof, and it is expressly declared 
that if any new favor be in the future 
given by the legislature to any hydroelec- 
tric enterprise, the same shall be extended 
to this company, and the obligations of 
the company in regard to construction, 
Operation, and maintenance of the works, 
are reasonable, and free from vexatious 
restrictions. The company also owns all 
the necessary marginal land for a future 
development at Sapucaia, and the con- 
cession above referred to also extends to 
this enterprise. 

“The company also acquired from the 
federal government and the municipal 
council concessions giving the exclusive 
right to furnish electrical energy, gen- 
erated by hydraulic installation, within 
the city and federal district, and the right 


_ to construct and maintain an overhead and 


underground system of canalization for 
distributing the electric energy for power 
and light, subject only to certain rights of 
the gas company hereinafter referred to. 


After June, 1915, this concession con- > 


tinues, but without any exclusive right un- 
til 1950, but the ownership of the ex- 
tensive system of underground canaliza- 
tion occupying all the principal streets 
practically insures the company against 
unreasonable competition. 

“The directors deemed it advantageous 
to immediately construct at Rio das Lages 
a preliminary hydroelectric plant, and 
power from this source was made avail- 
able for use within the city of Rio de 
Janeiro during March, 1907. The main 
upper fall of the river hag been used for 
the purpose, and a temporary power- 
house of wooden frame and corrugated 
iron was built. This plant has a capacity 
of 3,400 horse-power and will be utilized 
for furnishing all the lighting and power 
required for the construction work at Rio 
das Lages, as well as for supplying light 
and power in Rio de Janeiro over the per- 
manent transmission lines which are al- 
ready completed. Meanwhile, the main 
installation at Rio das Lages is being rap- 
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idly constructed. A concrete and masonry 
dam is being built at the top of the falls, 
115 feet in height, and ninety-two feet in 
thickness at the base. This structure 
stands on a solid granite foundation, both 
at base and sides, and will close up the 
valley above, in which will be impounded 
sufficient water to guarantee under the 
present development a maximum load of 
at least 50,000 horse-power. 

“The total area of the lake above the 
dam is about seven and one-quarter miles. 
The water passes through controlling 
gates and riveted steel pipes 6,000 feet in 
length from the reservoir to the distribu- 
tion receivers immediately above the 
power-house. From the receivers are led 
out six thirty-six-inch pipes about 1,900 
feet in length, each to its own turbine. 
These pipes are laid on a steep grade, the 
receivers being located about 900 feet 
above the power station. The total head 
with the reservoir full is about 1,030 feet 
from the spillway level on the dam to 
the nozzles of the turbines, representing a 
pressure of 445 pounds to the square inch. 
At the power-house are being installed six 
main wheels, each developing about 9,000 
horse-power maximum capacity, to which 
are connected generators of the stationary 
armature and revolving field three-phase 
type, designed to operate at fifty cycles, 
with a normal voltage of 6,000, and a 
maximum potential of 6,600 volts. The 
voltage of current from the generators 
will be stepped up to 80,000 volts with a 
maximum overload potential of 88,000 
volts for transmission to Rio de Janeiro 
over the four transmission circuits. 

“The whole of the above work has pro- 
gressed from the outset, and is progress- 
ing in the most satisfactory manner. Al- 
most all the material is already, or will 
be immediately, on the ground. It is 
hoped that the first generator will be at 
work during the summer and all six before 
the end of the year. 

“There are two separate lines of trans- 
mission to the city, each with two separate 
circuits, located on the private rights of 
way of the company, acquired by purchase. 
The company has constructed about 220 
miles of underground canalization under 
the streets of the city and has built sixty- 
nine large transformer and distribution 
chambers under the pavements and has 
already installed 350,000 feet of cable. 
This distribution system was brought into 
service on March 16 and operated satis- 
factorily. 

“The company has from time to time 
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acquired the control of almost all shares 
in the following companies : 


Percent- 
ages of 
Shares Track No.of No.of 
Held. Mileage. Cars. Mules. 
The Campanhia de Sao 
Chrístovao. cn 98 44.25 170 2,716 
The Cam ia de Car- 
ris Urbanos ts Sassen goat 99 84.33 109 2,068 
a Canpa ri ye 
(except four 
Bhare naast All 4? Teper A Pe 
The Campanhia de Ti- $ 
MCA cores er cea hens All 4.66 Electrified. 
The Campapnhia de Co- 
COVAGO.....cccccceoees All 2.88 Steam. 
The Societe Anonyme 
du Gas de Rio de T 


tricitats Gesellschaft 
(Telephone Company) All 


“The company has also acquired the 
control of nearly 11,000 out of 25,000 
shares, and the whole of the debentures of 
the Carioca Tramway Company. 

“The tramways controlled by the com- 
pany operate about three-fourths of the 
total tramway mileage of Rio. 

“In every case the concessions of the 
above tramway companies are exclusive, 
each within its own zone, and cover the 
business centre of the city, and, with one 
exception, all of the important suburbs. 
The Sao Christovao concession expires in 
1950; the Villa Isabel in 1945; the Tijuca 
in 1940; the Cocovado in 1931; the Carris 
Urbanos in 1930. 

“The gas company concession expires in 
1945, and is exclusive for private gas and 
for street lighting by electricity or gas un- 
til 1945, and for private electric lighting 
until 1915. 

“The telephone concession granted in 
1898 is absolutely exclusive for the whole 
federal district until 1928, when it ex- 
pires. 

“The company has installed a model 
modern telephone equipment, designed 
with a capacity of 4,900 subscribers’ lines, 
and already over 3,500 lines are now ar- 
ranged for connection. 

“It is not possible to give definitely the 
earnings of the combined undertaking for 
the year 1906, as the various properties 
have been acquired and gradually brought 
under the company’s control during that 


year. A close estimate, however, has been 
made as follows: 


Working Percent- 
Gross. Expenses. Net. age. 
Year 1906.... $5 575,000 $4,010,000 $1,565,000 72 


The earnings of the current year have 
been as follows: 


Working Percent- 

Gross. Expenses. Net. age. 
Jan., 1907.... $468,125 $323,125 $145,000 69 
Feb., 1907.... 448,125 299,063 149,063 67 
March, 1907. 479,687 821,562 158,125 67 
being at the annual rate of: 

Working 
Gross. Expenses. Net. 
$5,588,748 $3,775,000 $1,808,748 


The officers of the company are William 
Mackenzie (Toronto), president; F. S. 
Pearson (New York), vice-president ; 
Frederic Nicholls (Toronto), vice-presi- 
dent; Alexander Mackenzie (Rio de 
Janeiro), resident vice-president ; J. M. 
Smith (Toronto), secretary-treasurer, 
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THE SINGLE-PHASE MOTOR AND 
CITY TROLLEYS. 


BY WALTER I. TAMLYN. 


With the increasing use of the single- 
phase motor for interurban trolley sys- 
tems, it becomes interesting to inquire 
whether this motor will in time replace 
the direct-current type for city work. Be- 
cause of the elimination of the rotary- 
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Fic. 1. — DIAGRAM OF THE ELECTROMOTIVE 
Force RELATIONS OF A SINGLE-PHASE MOTOR 
AT FULL SPEED. 


converter substation with its great initial 
cost and its high maintenance expense, it 
has been possible to build successful 
single-phase trolley roads in thinly popu- 
lated rural districts where the direct-cur- 
rent system would have been impossible 
from a financial standpoint. It ought to 
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Fic, 2.—VOLTAGE DIAGRAM OF A SINGLE-PHASE 
MOTOR WHEN STARTING. 


follow, therefore, that the elimination of 
the rotary-converter substation in urban 
systems would be very desirable. If, then, 
the single-phase motor were suitable for 
city work, we might expect to see it en- 
tirely replace the direct-current type in a 
few years. 

It has been said that the single-phase 
railway motor has the same characteristics 
as the direct-current railway motor. It is 
true that the speed and torque curves of 
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the two motors have the same general re- 
lations, and that the efficiencies of both 
are high over a wide variation of load. 
But because it is on an alternating-cur- 
rent circuit the single-phase motor has a 
power-factor which may be high under 
some conditions, but which must always 
be less than unity. ‘For the sake of argu- 
ment, the power-factor of the direct-cur- 
rent motor may be considered as being 
equal to unity under all conditions. The 
value of the power-factor of a single-phase 
motor and its variation with different con- 
ditions may be conveniently examined by 
means of voltage diagrams. Fig. 1 repre- 
sents the electromotive force relations of 
a single-phase motor when running at full 
speed. AE is the electromotive force on 
the field-windings made up of the in- 
ductive component AB and the energy 
component AK. AB neutralizes the coun- 
ter electromotive force of field self-induc- 
tion AB'; AK represents the losses in the 
field, principally the I?R loss. EH is the 
energy component of the armature volt- 
age, EF; and ED is its inductive com- 
ponent. The inductive component of the 
armature voltage, when the motor is 
operating at full speed, is much smaller 
than its energy component. This is be- 
cause the counter electromotive force of 
self-induction of the armature is small 
as compared to the same quantity in the 
field and the energy component of the 
armature electromotive force represents 
the energy converted into useful work by 
(ne motor in addition to armature losses. 
AF, the resultant of AE and EF, repre- 
scnts in direction and magnitude the total 
electromotive force on the motor. AF 
leads the current by the angle ẹ, the 
cosine of which is the power-factor of the 
motor. In Fig. 1 the angle $ is thirty 
degrees, and consequently the power- 
factor of the motor is 0.87 when operat- 
ing under the given conditions. In a 
compensated motor the compensating 
windings tend to neutralize the inductive 
component of the armature voltage; the 
result being that the armature voltage, 
EF, tends to have the same direction and 
magnitude as its energy component EH. 
It is evident that the power-factor of a 
compensated motor is higher than that 
of an uncompensated motor. 

The inductive components of the field 
and armature electromotive forces vary 
with the current input, but are independ- 
ent of the impressed voltage and also of 
the power output. Fig. 2 is the voltage 
diagram when the motor is starting if the 
current has the same value as corre- 
sponds to the conditions of Fig. 1. The 
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inductive electromotive forces AB and 


ED and the energy component of the field 
electromotive force have the same values 
as when the motor is running at full 
speed. But the energy component of the 
armature voltage EH is small, since the 
power output of the motor is low, al- 
though the torque may be very high. The 
cosine of the angle ® in Fig. 2 or the 
power-factor, is 0.5 since the angle & 
equals sixty degrees. The above is not 
intended to give the impression that a 
single-phase motor is a constant-current 
motor; as a matter of fact, the current 
at low speed: is necessarily greater than 
the full-speed current. But if the current 
in Fig. 2 is greater it is evident that the 
power-factor will be still lower, so that the 
assumption of a constant current at dif- 
ferent speeds is a perfectly safe one for 
the present purpose. 

It has been shown that the power- 
factor of a single-phase motor is very low 
when the motor is starting, but assumes 
a high value (in some cases as high as 
0.9) when the motor is up to speed. The 
low power-factor does not mean an in- 
creased consumption of energy; on the 
contrary, it acts to keep the value of the 
current lower than it would be in a 
direct-current motor on the same voltage. 
The result is that the time required by a 
single-phase motor to attain full speed is 
greater than that required by the corre- 
sponding direct-current motor. A great 
many engineers, who have had occasion to 
ride on single-phase roads, have confirmed 
this conclusion by the statement that the 
acceleration of an alternating-current car 
is like that of a steam locomotive, much 
slower than the familiar quick accelera- 
tion of the usual direct-current car. 

The average trip of a car in a city 
trolley system is made up of a succession 
of starts and stops, while an interurban 
car stops infrequently, and runs of con- 
siderable distance at full speed are the 
rule. Therefore it is essential that the 
city car be capable of getting up to speed 
quickly in order to make suitable head- 
way, but the time and distance required 
for the acceleration of the interurban car 
are of minor importance. 

In view of the requirements of the two 
kinds of service and the characteristics of 
the two types of motor, it would appear 
that the single-phase motor is unsuitable 
for city work, although its simple power 
system makes it peculiarly adapted for 
Interurban roads, where its low rate of 
acceleration is not a serious disadvantage. 
On the other hand, the direct-current 
motor itself is suitable for both kinds of 
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service, but the expensive substations and 
the large amount of feeder copper required 
in connection with it make its use almost 
prohibitive on interurban trolleys, except 
where the traffic is very heavy. The nat- 
ural conclusion to be drawn is that there 
is a large field for the single-phase motor 
for interurban roads, but that it is not 
likely to teplace the direct-current type 
on the street railways in cities. 
—___~@-{_____ 
The Baltimore Electric 
Company. 


The first statement of earnings of the 


Baltimore Electric Company has been - 


made public. This company was formed 
recently by the consolidation of the Mary- 
land Telephone and Telegraph and Balti- 
more Electric Power companies, and 
the carnings announced are for both 
properties. The statement compares the 
results for the first five months of the 
year with those of the corresponding five 
months of 1906, and the earnings for the 
year 1906 are also given. The net earn- 
ings last year amounted to $55,676.83, 
while the net for the first five months of 
the current year totaled $47,065.44." The 
net for the corresponding five months of 
1906 was $12,570.87, so that the increase 
for the period is $34,494.57, or 274.40 per 
eent. l 

The corporation since completing its 
financial arrangements several weeks ago 
has started a vigorous campaign for busi- 
ness in its various departments. Mr. 
David E. Evans, president of the com- 
pany, in speaking of the plans, said : 

“The Baltimore Electric Company has 
now completed all its financial arrange- 
ments, and we are going to push the busi- 
ness to the utmost. Our securities are 
widely scattered, and regular statements 
of earnings will be issued, so that the 
public may know what we are doing. The 
statement which we have given out shows 
that the company is making great strides. 
The net earnings for the first five months 
of the year show an increase of over 270 
per cent, as compared with the earnings 
for the corresponding period of 1906. 

“We plan to greatly increase our facili- 
ties. Our plant has already been enlarged 
since it was put into operation during the 
summer of 1905, the building 100 per 
cent and the electric and steam equipment 
fifty per cent. It is our intention to add 
fifty per cent to the plant.” 

The plant of the Baltimore Electric 
Company now has a capacity of 9,000 
kilowatts, and it is understood to be the 
intention of the company to at once in- 
crease this to 12,000 kilowatts. 
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Honors for Electrical Men. 

Among the honors announced on the 
occasion of the celebration of the birth- 
day of King Edward, the following are 
of interest to electrical men: 

The Right Honorable Sir James Kit- 
son is made a peer. Sir James was chair- 
man of the select committee of the House 
of Commons which considered the origi- 
nal proposals for the formation of power 
companies. 

Sir Charles Scotter is made a baronet. 
Sir Charles is the present chairman and 
was the former general manager of the 
London & Southwestern Railway Com- 
pany. His electrical work has been chiefly 
in connection with the Waterloo & City 
Railway. 

John Gavey is made a knight. Mr. 
Gavey was the former engineer-in-chief 
of the British post-office, and is a past- 
president of the Institution of Electrical 
Engineers, of Great Britain. His elec- 
trical work has been in connection with 
improving the telephone and telegraph 
systems of Great Britain. 

Dr. J. A. Ewing is made a Commander 
of the Bath. Mr. Ewing is well known 
for his scientific work, particularly in the 
subject of magnetism, and more recently 
in wireless telegraphy. 

Dr. R. S. Watson was made a privy 
councillor, Dr. Watson is a director of 
the County of Durham Electrical Power 
Distribution and the Newcastle-upon- 
Tyne Electric Supply Companies. 

—_—__--@—-____ 

Surprise Test of Automatic 

Block Signaling System. 

Some interesting tests have been made 
by the Lehigh Valley Railroad, the object 
of which was to find out whether the 
signals given by the automatic block- 
signal system, which have been used by 
this railroad for some years, are obeyed by 
the train men. On May 9 the signals at 
Flemington Junction, N. J., were disar- 
ranged purposely so that they stood at 
“danger.” During the time of the test 
thirty-six trains passed in both directions 
and all came to a full stop on approaching 
the signal. 

A similar test was made on May 23 on 
the M. & H. division, the automatic sig- 


nals being disarranged so as to stand at 
“stop.” During the time of dissarrange- 
ment, nineteen trains approached the sta- 
tion and all came to a stop. 

On June 14 a similar test was made on 
the Wyoming division with similar re- | 
sults, all signals being obeyed by the train 
men. In addition to these tests, others 
were made on other sections of the road, 
and in no case was any signal disobeyed. 
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National Flectrical Contractors’ Association. 


Seventh Annual Convention, Held in New York City, July 16-19. 


N the last issue of the ELECTRICAL 
REVIEW, a brief report was published 
of the first session of the seventh an- 

nual convention of the National Electrical 
Contractors’ Association, held in New 
York, July 16, 17, 18 and 19. 

As announced last week, the sessions 
held on Wednesday and Thursday were 
open sessions; that is, those of allied elec- 
trical interests were invited to attend. 
The other sessions were executive meet- 
ings, and only accredited members of the 
association and delegates were admitted. 
The business sessions were held in the as- 
sembly room of the Engineering Societies 
Building, 29 West Thirty-ninth street, 
though the convention headquarters were 
established at the Hotel Imperial. 

Although the temperature, during the 
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JAMES K. STRONG, 
President. 


days of the convention, was exceedingly 
high, the sessions were well attended by 
members of the association; and, in ad- 
dition, a fair representation of the manu- 
facturing interests relating to the elec- 
trical contracting industry was present. 

The committee on registration, consist- 
ing of W. C. Peet, George W. Russell, Jr., 
and C. A. Christesen, reports a very satis- 
factory attendance. 

Alex, Henderson, master of transporta- 
tion, made his headquarters at the Im- 
perial Hotel and the Engineering Societies 
Building, and put forth every effort to 
facilitate the railroad service for those 
present. 

At the first open session, on Wednesday, 
July 17, a paper was read by Professor 
George F. Sever, consulting electrical en- 
gineer for the city of New York, on 
“The Relations of New York City with the 


“Electrical Contractor.” He said in part: 


G. M. SANBORN, 
First Vice-President. 


“The function of municipal government 
is to control all matters entering into the 
daily life of the citizen to the end that 
his life and property may be fully and 
carefully protected. Under this proposi- 
tion the municipal government has been 
divided into different departments, each 
one of which has supervision over one or 
more branches of municipal activity. As- 
signed to each department is a corps of 
inspectors whose function it is to super- 
vise the construction and installation of 
the many materials which enter into the 
building up of a community. They are 
required by their oath of office to carry 
out the regulations of the city charter and 
the ordinances which are promulgated 
from time to time by the board of alder- 
men or other properly constituted author- 


itv. They should be thoroughly equipped 
on the technical side of their work; also 
possess force and tact in the administra- 
tion of the rules governing their specific 
line of engineering. 

“There is another supervising body 
which probably has a more potent in- 
fluence over the manner of electrical in- 
stallations than any municipal body, this 
being the National Board of Fire Under- 
writers. It, working through the Under- 
writers’ National Electric Association, 
promulgates what is known as the Na- 
tional Electrical Code, the rules of which 
are designed to minimize or prevent the 
starting of fires and the consequent de- 
struction of property which carrics insur- 
ance in the companies holding member- 
ship ain the National Board of Fire Under- 
writers. Over buildings which 
carry insurance in these companies, there 
is exercised a much stronger control by 
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the inspectors and governing officers than 
seems to be possible by the inspectors of 
the municipalities. This should not be 
the case. If a building does not carry in- 
surance and contains a hazardous electric 
installation, the power of the under- 
writers can only be apparent through the 
change in rate on insured property ad- 
jacent thereto. In this case the municipal 
authority can be appealed to for the pur- 
pose of removing the hazard. 

“There has been, up to within a short 
period, another authority whose inspection 
it was necessary to secure before an in- 
stallation was placed in service. I refer 
to a local lighting or power company 
which does not care to have the wiring, 
which a contractor places in a house or 
factory, connected to its mains to cause 
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trouble, even though it has passed the in- 
spection departments of the underwriters, 
or the municipal inspector, if there be 
one. In many localities this inspection by 
the lighting company has been abandoned 
and dependence placed upon the certifi- 
cates of inspection of the underwriters 
and the municipal department and also 
the standing of the contractor. This 
latter recognition is, I feel, one of the im- 
portant steps in the direction of doing 
away with the multiplicity of control and 
inspections which has caused so much an- 
novance and disfavor in the past, and 
which is present even now where the 
underwriters and the municipality make 
either joint or separate inspections. In 
isolated plants, or where power is not 
taken from the mains of a power com- 
pany, one inspection should govern, and 
if the municipal organization could 80 
arrange, it might be well to recognize the 
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standing of the best electrical contractors 
and omit the detailed inspection of their 
work, 

“Bearing jmmediately upon this subject 
is the question of the control over the ad- 
ditions and alterations made to existing 
installations by the men in responsible 
charge of the isolated or other equipment. 
Much work of this character is done and 
some is done in execrable fashion and 
against all the rules of the National 
Electrical Code and the locality. How 
should these be handled? The municipal 
inspector can not go over every installa- 
tion each year or in any regular manner. 
An insurance inspector may not be called 
upon for some years to go over his former 
inspection and thereby find some changed 
conditions; and the owner of a building 
does not have his attention drawn to the 
fact that there have been changes which 
he should have called to the attention of 
the authorities. It is well recognized that 
any one with some skill and a few appli- 
ances can put up electrical devices and 
wiring, but in so doing may wholly fail 
to comply with those rules intended to 
safeguard that portion of an electrical 
installation which gives most of the 
trouble—the wire. It is for this reason 
that the situation is a difficult one to cope 
with and to solve equitably. If licensing 
is really the only cure, I fear that it will 
never be looked upon with favor by the 
community, as the public would not con- 
sider the danger sufficiently great to war- 
lant shutting out workmen from small 
undertakings which may have but a smail 
risk in them. And furthermore I do not 
believe in issuing licenses to the employer 
only, making a workman capable of doing 
some small and unimportant piece of 
work dependent upon an employer, or else 
take out a license for the sole purpose of 
doing the small job in which there is not 
suflicient profit to meet the license fee. 
In an art which is developing as rapidly 
as ours, I do not believe the time is yet 
ripe for this method of control under the 
suggested conditions which I have ob- 
served and studied. State licensing is 
that which I have in mind and the condi- 
tions surrounding the equable adjustment 
of the regulations, and the carrying out of 
examinations are not such as in my mind 
would warrant its establishment.” 

Following the address by Professor 
Sever, Arthur Williams, ex-president of 
the National Electric Light Association 
and chief inspector of the New York 
Edison Company, was introduced by Presi- 
dent Strong, and read a paper on “The 
Relation between the Electrical Con- 
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tractors and the Central Stations.” 
said in part: 

“Well established is the practice of our 
central stations to leave to the electrical 
contractors the installation of interior 
equipment necessary to supply light, heat 
and power. With few exceptions, this ap- 
pears to be the general rule. 

“In the carly days of the central station 
the custom was the free installation of 
wiring, safety devices and fixtures. This 
was necessary, for the possibility of the 
commercial distribution of electricity had 
not been demonstrated—at least not 
sufficiently to encourage anv general 
change from the mefhods then in vogue. 
Few, relatively, considered the scheme 
practicable; many scientists of America 
and Europe denied the commercial, or 
even the technical, possibility of distribut- 
ing electricity from a central station. 

“However, the free installation of wiring 
and fixtures and the lending of motors, 
either free or on a rental basis, for the 
most part has been unsatisfactory. To 
free wiring there are many objections; 
customers are apt to desire a great deal 
more than they actually need, resulting in 
wasteful use of current; in dissatisfaction 
with the service; finally in the abandon- 
ment of a large percentage, if not all, of 
the investment. 

“With free fixtures only the most inex- 
pensive and simple are possible, resulting 
in unattractive installations and, again, in 
dissatisfaction with the service. Like- 
wise with motors, which, although requir- 
ing little attention, do require some— 
daily and methodically ; motors rented or 
installed free of charge receive no attention 
from the consumer, thus causing rapid 
deterioration, and, again, serious dissatis- 
faction with the service. The field of in- 
terior equipment as a whole is one where 
to insure best results—satisfactory equip- 
ment on the one hand and satisfactory 
service on the other—the installation must 
be made at the expense of and be main- 
tained by the consumer, 

“Naturally, the supplying companies 
must grow. If the growth is not rapid 
enough, they may try, temporarily or per- 
manently, various ways of securing in- 
stallations. But the best way in the 
judgment of many is, first, for the com- 
pany to do its part in cooperation with the 
electrical contractors to make the field 
profitable, and, secondly, for the con- 
tractors to do their part in securing from 
the public a rapid utilization of the com- 
The respon- 
sibility is mutual, and can be ignored by 
neither. 


pany’s supplying resources. 
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“One way of securing this result is to 
create a demand by liberal advertising. 
For the most part, if not entirely, this is 
done by the supplying companies. Is 
there not, however, a good field for 
cooperation in mutual advertising ? 

“Inherently electric light is less danger- 
ous than any other form of illumination, 
and the constant aim of those interested 
in the industry, in ‘whatever branch, 
should be to make installation absolutely 
safe. Nothing could do more harm than 
the impression that electric wiring will 
increase fire losses, already enormous, or 
the insurance rates upon a building in 
which electric energy may be employed 
for.one purpose or another. 

“The contractors should not be quick in 
taking offence at such installation rules 
as the supplying companies may feel it 
incumbent to adopt. They should favor 
rather than oppose the very limited work 
within building lines which most of the 
companies do; this is in their interest as 
well as in the general interest ; they should 
favor such rules as may be formulated 
looking to the concentration of protective 
devices and of meters. 

“Toward the perfection of interior 
equipment marked progress has been made. 
Yet in many ways the tendency has been 
to increase the cost of equipment. One 
of the greatest needs of the present da 
is a simple and cheap, vet absolutely safe, 
form of installation through which those 
living in unequipped dwellings, apart- 
ments and tenements ean obtain the ad- 
vantages to be derived from electric light 
and power.” 

Following Mr. Williams, J. Robert 
Crouse, secretary of the Cooperative Elec- 
trical Development Association, read a 
comprehensive and interesting paper on 
the subject of “Cooperation.” 

The open session on Thursday morning 
was not called to order until about 1] 
o'clock, an hour after the scheduled time. 

Hugh 'T. Wreaks, secretary of the 
Wire Inspection Bureau of the city of 
New York, read a short paper on the 
standardization of wire. 

This was followed by a paper by T. C. 
Martin on “The Relations of the Press 
to the Contractor.” 

C. M. Goddard, of Boston, Secretary of 
the Underwriters’? National Electric As- 
sociation, then read a paper on “Under- 
writers’ Relations with the Contractor,” 
saving in part: 

“Notwithstanding the fact that in 
formulating the underwriters’ rules, rep- 
resentatives of the various electrical in- 
terests had been freely consulted, still we 
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all felt the lack of a recognized standing 
for these rules among the varied interests, 
other than the underwriters, who were 
vitally interested in their application. It 
was therefore meet and fitting that the 
National Conference on Standard Elec- 
trical Rules should be brought into ex- 
istence. The results of that body have 
been far more important, in the better 
feeling between all of the varied interests 
concerned, than in any real change or 
addition to the code itself. 

“There is, however, one phase of the 
matter that is not as satisfactory, and 
that is, uniformity in the adoption, inter- 
pretation and enforcement of the code, 
by all the numerous inspection depart- 
ments, both insurance and municipal. Im- 
provement in this respect is of great im- 
portance to the contractors and it is of 
equal importance to the code itself. We 
must bury our own individual interests 
and accept the general consensus of 
opinion. The individual inspector must 
cease to be so egotistical as to think he 
is more likely to be right than the code, 
which represents the best talent available 
for such work. 

“The various boards of underwriters 
throughout the country are really entirely 
independent of any orders from the com- 
panies. They are composed of men con- 
nected with the insurance business in the 
localities which they supervise and they 
are supposedly much more familiar with 
the needs of their particular localities 
than the officers of the companies, domi- 
ciled in some distant city, can possibly be. 

“Tt is therefore the policy of the com- 
panies to leave the matters of detail as 
to management of insurance affairs in 
each locality to these boards, except per- 
haps broadly outlining the general policy 
which the companies desire them to pur- 
sue. It is by the results produced for the 
companies that these associations are 
judged, and if these results are satisfac- 
tory to the companies, the associations are 
supported and encouraged. This policy 
on the part of the companies can be fully 
defended from a business standpoint, and 
any attempt on their part to issue orders 
for every detail of the work would cer- 
tainly be disastrous. While the companies 
in the national board have the undoubted 
right to demand absolute compliance with 
the code in every way, yet business policy 
makes that method out of the question 
and they therefore adopt the more ef- 
fective, but slower way of moral suasion. 

“If we work together we may ex- 
pect the time to soon come when the code 
will be the only recegnized authority for 
safe wiring from the property loss stand- 
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point, and it will, more and more, 
also include those regulations which will 
be found necessary to protect life, for as 
a matter of fact, with few exceptions, the 
regulation of the one hazard regulates the 
other. 

“Now when you ask what can be done 
to hasten this desired time, I would give 
the following advice: 

“Uphold the code yourselves by defend- 
ing it as a whole, by using your influence 
to improve it in regular manner where 
improvement is needed. 

“Follow the code in what work you do, 
fully convinced that in the long run such 
a course will be to your advantage. 

“Do not expect that you will induce 
others to follow the code if you only do 
so when you find the inspector is watch- 
ing you, or because you feel you have to 
do so, while all the time you are eriticiz- 
ing its requirements. 

“Be on friendly terms with the inspec- 
tor, show him you mean to work to his 
satisfaction whether he is watching or not. 

“When he has criticisms to make let 
him see that you are as anxious as he is 
to have the work made night. 

“When you think he is wrong in his 
criticisms or ruling, tell him so frankly 
and show him where you think he is 
wrong and why. 

“Do not accuse the inspector of finding 
fault just to hold his place. 

“Do not let him feel that you think he 
is not fair. Remember he is human, like 
yourselves, and that he will naturally re- 
sent such imputations, Just as you would. 
Also remember that the chances are even 
that he is just as honest as you. 

“If you find a difference with an in- 
surance inspector that you can not adjust 
satisfactorily between yourselves, then 
take it up with the national board, but 
let me say here, that I believe ninety per 
cent of the disputes can be settled without 
appeal. The national board has estab- 
lished a sort of court of appeals so that 
differences between an insurance inspector 
and any one else can be placed before the 
members of the Electrical Committtee of 
the Underwriters’ National Electric Asso- 
ciation, and the national board then ren- 
ders a ruling based on the decision of 
the committee. This method of moral 
suasion has generally been effective, for 
few inspectors care to openly set their 
opinion against the rulings of the com- 
panies for whom they are working and the 
men with whom they have been more or 
less Closely associated perhaps for vears.” 

The last event on the programme in 
the open sessions was a talk, apparently 
more or less extemporaneous, though bear- 
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ing the marks of careful thought, on “The 
Electrical Contractors’ Association,” by 
Charles L. Ejidlitz, the first president of 
the National Electrical Contractors’ As- 
sociation. Mr. Eidlitz, after paying a 
tribute to the president, Mr. Strong, 
reached directly for the point he wished 
to make, which was to press the impor- 
tance on the association and members, col- 
lectively and individually, of stopping the 
strife between the supply dealers and the 
electrical contractors. In most sarcastic, 
virile and logical reasoning, punctured by 
keen wit, which kept the meeting in a 
continuous uproar, Mr. Eidlitz tore to 
shreds the inconsistencies, as he defined 
them, of the present relationship of these 
two important electrical interests. 

From this subject, he was led into a dis- 
cussion of the commercial relationship of 
the manufacturers to the supply dealers 
and contractors, and this phase, too, of 
the electrical industry received trenchant 
analysis. 

During the executive session of Wednes- 
day, July 17, called somewhat after 2 
o’clock, the reports of the committees, the 
report of the treasurer and the report of 
the secretary, and other routine procedure, 
were dealt with; and, on this day, no 
evening session was held. 

The officers and board of directors 
elected are substantially the same as those 
of the preceding year, though it will be 
seen that some changes have occurred in 
the list of vice-presidents. Following are 
the officers of the association : 

President—James R. Strong, 
York city. 

First Vice-President—G. M. Sanborn, 
Indianapolis, Ind. 

Second  Vice-President—Charles R. 
Kreider, Chicago, Ill. 

Third Vice-President—F. 
Cleveland, Ohio. 

Treasurer—John R. Galloway, Wash- 
ington, D. C. 

Secretary—W. H. Morton, Utica, N. Y. 

Sergeant-at-Arms—J. C. Sterns, Buf- 
falo, N. Y. 

The directors are: 

Arkansas—C. J. Drees, Little Rock. 

Illinois—J. T. Marron, Rock Island. 

Indiana—T. B. Hatfield, Indianapolis. 

Iowa—Edward M. Kunkle, Davenport. 

Maryland—H. P. Lucas, Baltimore. 

Massachusetts—Seth B. Wetherbee, 
Boston. 

Michigan—D. A. Britten, Detroit. 

Minnesota—John Gorman, St. Paul. 

Missouri—Charles J. Sutter, St. Louis. 

New Jersey—Paul H. Jachnig, New- 
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New York—J. C. Hatzel, New York 
city; M. L. Barnes, Troy; James Hilton, 
Syracuse., 

Ohio—M. W. Hansen, Toledo. 

Pennsylvania—W. J. Patterson, Pitts- 
burg. 

Rhode Island—F. W. Godfrey, Provi- 
dence. | 

Texas—J. C. Kinney, San Antonio. / 

Wisconsin—George F. Rohn, Milwau- 
kee. 

It is understood that such dissatisfac- 
tion has existed in certain quarters, 
especially in the New England states, with 
certain policies involved in the conduct 
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consisted of Mrs. Marshall L. Barnes and 
Mesdames H. A. Sinclair, J. B. Olsen, 
James Hilton, E. S. Keefer and Miss 
Slingerland. 

The dinner given Wednesday ae in 
the Astor Gallery of the Waldorf-Astoria 
comfortably filled the banquet hall. In- 
stead of having toasts and after-dinner 
speeches, a vaudeville performance was 
given on a stage erected for the occasion. 
An exceedingly bright skit, entitled, “Not 
Yet, But Soon,” written by Mr. Gilpin 
(V. C.), was much enjoyed by the as- 
sembly. Following is the list of char- 
acters: 
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showing that he was not satisfied with a 
paltry $2,000,000 profit. 

An electrical calculating machine had 
been constructed, and it was very evident 
that the dial for adding the “profits” 
responded much more rapidly than the 
dial for equipment, labor or other factors 
entering into the cost of electrical work. 

In estimating, a labor leader, secreted 
behind the machine, had interrupted its 
action, so that a $91,000 bid was entered, 
and Miss Richardson Syracuse (a refer- 
ence to the only woman electrical con- 
tractor, Miss Rose Richardson, of Syra- 
cuse) entered the situation, and compli- 
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of the association, that many resignations 
have been received from those in the 
eastern or New England states, and that 
a new contractors’ organization will be 
formed by these states. 

The entertainment and social side of 
the convention was unusually well con- 
ducted. The entertainment committee 
consisted of the following members of the 
New York state association: Charles L. 
Eidlitz, chairman, and Marshall I. 
Barnes, C. A. Christesen, L. K. Comstock, 
George W. Russell, Jr., J. P. Hall, E. S. 
Keefer, W, Creighton Peet, James R. 
Strong and J. C. Hatzel. 

The ladies’ entertainment committee 


“Mr. James Armstrong Tucker,” an 
electrical contractor, played by George H. 
Watson. 

“Miss Richardson Syracuse,” his com- 


_ petitor, taken by George Shuman. 


“Mr. Wouldent Keeper,” his superin- ` 
tendent, taken by E. S. Keefer. 

“Parke Hall,” his office boy, taken by 
Archie Martin. 

“Moore Patterson,” the electrical engi- 
neer, played by M. I. Levy. 

“Nutty McNulty,” a labor leader, taken 
bv James R. Strong. 

George H. Watson, in the part of James 
Armstrong Tucker, satirized President 


James R. Strong, of the association, by 


cated matters by falling in love with 
Tucker’s superintendent, 

Preceding this, Thomas H. Bibber, in 
his inimitable manner, sang some popular 
songs, and was compelled to accept many 
encores. The duet which he sang with 
Miss Miner, of Detroit, made an especial 
hit. 

Following this, Miss Cecelia Miner sang 
a solo, and her grace and artistic render- 
ing were greatly appreciated. 

W. P. Crockett, of Chicago, effectively 
entertained the gathering in the rôle of 
“Anna Eva Fake,” by answering questions 
propounded by the audience. 

A pretty episode of the first day’s open- 
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ing mecting was the approach of several 
ladies, with escorts, to the president's 
rostrum. Mrs. James B. Olsen, the 
spokeswoman for the committee, presented 
a huge bunch of roses to the president, 
and made a graceful little speech of pre- 
sentation. 

_A very enjoyable stag, smoker and vau- 
deville was held at Shanley’s on Thurs- 
day evening by the association, under the 
charge of a committee of which J. P. 
Hall was chairman. About 500 of the 
members were present and sat down to 
prettily decorated long tables at 10 
o'clock. 

About 450 members and guests of the 
association enjoyed an outing on the 
steamer Glen to Witzeľs Point-View 
Island on Friday, leaving New York at 
10 o'clock, the committee in charge being 
E. S. Keefer, L. K. Comstock and Charles 
L. Eidlitz. After arriving at the island 
the first event was the ball game. At a 


call from the umpire the “Kilos” went to 


the bat to play against the “Watts.” The 
nines were lined up as follows: 

“Kilos’—Captain, Russell; first base, 
Webb; short stop, Dreffy; third base, 
Smith; centre field, Martin; right field, 
Brown; left field, Henlin; second base, 
Hatzel; pitcher, Adams; catcher, Grough. 
“Watts’—Captain, McCleary; first base, 
Swanson; short stop, Rueter; third hase, 
Kunkle; centre field, Kinney; right field, 
Hutchinson; left field, Adams; second 
base, Crawley; pitcher, Fratzen; catcher, 
Button. 

It was agreed that but. five innings 
would be plaved, and as the result was a 
tie, the championship flag was presented 
to both captains, who marched around the 
field, each one holding on to the flag. 
This flag will be played for in Chicago 
next vear. 

At 1.830 o'clock the clam-bake was 
served in the dining hall. 

The Glen left the island at 4.20 P. M., 
reaching the landing at Thirty-second 
street and East river at 6 o'clock, and 
thus ended one of the most enjoyable out- 
ines that the association has had. 

The meeting this vear was graced by 
a larger attendance of ladies than usual, 
the result of which was the formation of 
the Ladies’ Auxiliary Association, of 
which the following officers were elected: 

President, Mrs. J. R. Galloway: vice- 
presidents, Mesdames M. Barnes, J. R. 
Olson, B. MéeClearyv: honorable seere- 
tary, Miss M. Carroll; recording secre- 
tary, Miss Miner. 


The ladies of the committee who made 
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a presentation of flowers to President 
Strong were Mrs. J. B. Olson, chairman, 
assisted by Mesdames Barnes and Mc- 
Cleary and Miss Carroll. On Friday the 
ladies presented Mr. Alexander Hender- 
son, in token of his courtesies to them 
as master of transportation, a silver 
brush. Mrs. Olson was chairman of this 
presentation committee also. 

Among the manufacturing interests 
represented were the following: 

De Veau Telephone Manufacturing Com- 
pany, New York—Albert S. De Veau, presi- 
dent, Thomas C. Walsh. 

India Rubber and Gutta Percha Insulat- 
ing Company, New York—R. T. Satterlee, 
J. B. Olsen. 

American Conduit Manufacturing Com- 
pany, Pittsburg, Pa —Charles A. Flack, 
Thomas H. Bibber. 

American Circular Loom Company, 
Chelsea, Mass.—A. F. Clark, Oscar Hoppe, 
Alex Henderson, R. B. Corey, Harry Adams, 
J. J. Myer, George Richards, M. F. King, 
F. M. Bryne. 

Steel City Electric Company, Pittsburg, 
Pa.—J. M. G. Fullman, V. C. Gilpin. 

Sterling Electric Company, Troy, N. Y.— 
H. A. Waterman. 

Benjamin Electric Manufacturing Com- 
pany, Chicago and New York—B. G. Kodj- 
banoff. 

W. P. Crockett, manufacturer's agent, 
Chicago—representing Hart Manufacturing 
Company. American Conduit Manufacturing 
Company, Alphaduct Manufacturing Com- 
pany. the Dale Company. 

National Metal Moulding Company, Pitts- 
burg, Pa.—C. E. Corrigan, H. B. Kirkland. 

Buckeye Eiectric Company, Cleveland, 
Ohio—Milton Hartman, F. W. Bliss. 

Alphaduct Manufacturing Company, Jersey 
City, N. J—Russell Dart. 

Thomas & Betts Company, New York—H. 
D. Betts, R. T. Harrison. 

Pass & Seymour, Solvay, N. Y.—J. W. 
Brooks, A. M. Little, E. G. Mack, W. Brew- 
ster Hall. 

Marshall Electric Manufacturing Com- 
pany, Boston and New York—R. K. 
Slaughter. 

John A. Roebling’s Sons Company, Tren- 
ton, N. J., and New York—F. W. Harrington. 

Harvey Hubbell, Incorporated, Bridge- 
port, Ct., and New York—Harvey Hubbell, 
H. M. Bliven, T. S. McLean. 

Safety Insulated Wire and Cable Company, 
New York—A. P. Eckert, R. C. Wilson. 

D & W Fuse Company, Providence, R. I 
—W. S. Sisson. 

I. P. Frink, New York—Frank Stout. 

W. E. G. Mitchell, New York—Rudolph 
Miehling. 

Sprague Electric Company, New York— 
H. G. Issertell, Finley Douglass. 

B. S. Barnard Company, New York—B. S. 
Barnard. 

New York Electric Controller Company, 
New York—George Weiderman. 

Price-Faure, Ossining, N. Y.—J. B. Faure. 

Troy Electric Company, Troy, N. Y.-- 
E. G. Bernard. 
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American Electric Works, Phillipsdale, 
R. I.—G. H. Watson. 


Dale Manufacturing Company, New York 
—-0. J. Bryan, Herman Salt. 

Crouse-Hinds Company, Syracuse, N. Y. 
—H. B. Crouse, F. M. Hawkins, H. H. Horns- 
by. C. M. Croofut. Bert Hills, A. H. Spahn. 

New York Insulated Wire Company, New 
York—B. S. Hoover. 

Trumbull Electric Manufacturing Com- 
pany, Plainville, Ct.—Thomas W. Watson. 

Western Eleciric Company, Chicago and 
New York—F. H. Wilkins, M. A. Oberlander, 
L. J. Baldwin, E. W. Rockafellow, E. S. 
Keefer, Major Robert Edwards. 

Safety Armorite Conduit Company, Pitts- 
burg, Pa.—Robert Garland, J. W. Garland. 

M. B. Austin Company, Chicago—M. B. 
Austin. 

R. B. Corey Company, New York—R. B. 
Corey, Harry Adams, James J. Sheeran. 

Bossert Electric Construction Company, 
Utica, N. Y.—R. B. Corey, Harry Adams. 

S. B. Condit, Jr., & Company, Boston, 
Mass.—S. B. Condit, Jr., S. W. Nason. 

H. W. Johns-Manville Company, New 
York and Chicago—Arthur Frantz. 

Nungesser Electric Battery Company, 
Cleveland, Ohio—H. S. Greene. 

Machen & Mayer Electrical Manufactur- 
ing Company, Philadelphia, Pa.—Charles H. 
Machen. 

Hart Manufacturing Company, Hartford, 
Ct.—William Taylor, W. P. Crockett. 

National X-Ray Reflector Company, 
Chicago, I111..—W. A. Patton. 

Okonite Company, Limited, New York— 
George T. Manson, J. Langan. 

Wirt Manufacturing Company, Burrage, 
Mass.—Represented by its agents, the 
Steers Supply Company, of New York. 

Mark Manufacturing Company, Chicago, 
111.— D. L. Markle. 

Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo.—E. W. Goldschmidt. 

V. C. Gilpin, New York—manufacturer’s 
agent, representing the American Conduit 
Manufacturing Company, Scranton Button 
Company and the Keough Electric Company. 
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. Wisconsin Public Service 
Companies Increase 
Capital. 

In anticipation of the enactment into 
law of the Hagemeiste bill, requiring pub- 
lie service corporations to get permission 
from the Wisconsin state railroad com- 
mission before issuing any stock or bonds 
and prohibiting them from selling stock 
for less than its par value or bonds for 
less than seventy-five per cent of their par 
value, the large Milwaukee publie service 
corporations have filed amendments to 
their articles of incorporation enormously 
increasing their capital stock. The in- 
creases are: For the Milwaukee Light, 
Heat and Traction Company, $29,000,- 
000; the Milwaukee Electric Railway and 
Light Company, $5,000,000, and the Mil- 
waukee Gas Light Company, $4,000,000. 
eee erence 
Success of the Electric 
Omnibus. 


It is reported that the electric omni- 


bus is killing the livery business in many, 


of the towns of  Alsace-Lorraine and 
Baden. j 
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Report on Municipal Owner- 
ship. 

The municipal ownership commission 
of the National Civie Federation has, for 
the past two years, been examining the 
principal cities of both the United States 
and Great Britain, and studying there 
the conditions under which the public 
utilities are provided. Those cities were 
selected in which the utilities are supplied 
by municipal plants, and also where they 
are given by private companies. The com- 
mittee of investigation of the commission 
was composed of twenty-one members. 
This comniission made exhaustive inves- 
tigations of these public and private opera- 
tions, of the four leading public utilities 
—gas, water, electric lighting and power, 
and street railwavs—in all the cities visit- 
ed. Fifteen members of this commission 
sailed for Europe during May of last 
vear, returning in August. These mem- 
bers visited Glasgow, Newcastle on the 
Thames, London, Liverpool, Norwich, 
Manchester, Birmingham, Dublin, Leices- 
ter, and Sheffield. Investigations in this 
country were made in Cleveland, Chicago, 
Philadelphia, Wheeling, Detroit, Indian- 
apolis, Richmond, Atlanta, South Nor- 
walk, Syracuse, Allegheny, New Haven, 
and Hartford. A staff of engineers, ac- 
countants, and statisticians, numbering 
over twenty, was emploved to examine 
thoroughly every place visited. These ex- 
perts were so chosen that in each examina- 
tion made, both sides of the municipal 
ownership question were represented ; thus 
one engineer, accountant or statistician 
approached the subject under considera- 
tion favorably disposed towards munic- 
ipal ownership, while his colleague ap- 
proached his task with views in opposi- 
tion. 

This commission has completed its 
work, and has made publie a number of 
reports of its inspection. Two reports on 
labor and politics have been made; one 
by Professor John R. Commons, of the 
University of Wisconsin, and the other 
by J. W. Sullivan, editor of the Clothing 
Trades Bulletin, New York. 

Professor Commons finds the conditions 
under municipal ownership on the whole 
favorable, and savs that the operation of 
the publie utilities by private companies 
does not remove them from ‘politics. A 
company in carrying out its contracts 
must secure its franchises and all priv- 
ileges from the municipal authorities, and 
it is just as much a political question to 
get and keep honest or business-like 
municipal officials, who will drive good 
bargains with private companies, on he- 
half of the public, and then see that the 
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bargains are lived up to, as it is to get 
similar officials to operate a municipal 
plant. 

Mr. Sullivan sums up his observations 
with the conclusion that in all the most 
poorly paid forms of labor, municipaliza- 
tion has not raised the wages or improved 
the working conditions of the employés 
above the conditions of the private under- 
takings. He says that the testimony, as 


© to practical rottenness, root and branch, 


in certain cities, is conclusive; although 
these particular plants were selected as 
models by those representing municipali- 
zation on the commission. 

The report of the committee on public 
ownership in the United States has also 
been made public. This committee con- 
sisted of four members: Walton Clark, 
vice-president of the United Gas Improve- 
ment Company, of Philadelphia; Charles 
L. Edgar, president of the Edison Elec- 
tric Illuminating Company, of Boston; 
Professor Frank Parsons, president of the 
Public Ownership League; and Edward 
W. Bemis, superintendent of the Cleve- 
land Water Works. 

Two reports have been submitted. The 
first was prepared by Messrs. Clark and 
Edgar, and finds little to praise in munic- 
ipal ownership. It says that where munic- 
ipal ownership has been removed from the 
realm of philosophical discussion, and put 
to the test of actual experience, it has 
failed ingloriously. 

Messrs. Parsons and Bemis, on the 
other hand, take a hopeful view of the 
municipal ownership question, and de- 
clare that the failures of municipal opera- 
tions are insignificant as compared with 
the failures of private ownership, either 
in number or importance. 

Messrs. Clark and Edgar, taking up in 
detail the American municipal electrical 
plants, report that those examined are 
mostly inefficient, and equipped with ob- 
solete machinery. They also criticize the 
method of keeping accounts. In some 
cases it is said that the management is 
incfiicient, as there are unnecessary em- 
plovés. 

The reports on municipal ownership in 
British municipalities were prepared by 
Milo R. Maltbie, Walton Clark, and 
Charles L. Edgar. 

Mr. Maltbie takes a view favorable to 
municipal operation. He says that it is 
past the experimental stage in Great 
Britain, and he declares that the gas and 


electric plants operated by municipalities 


in general give a superior service, at rela- 
tively lower cost, if compared with pri- 
vately owned companies. This condition 
he finds to be due principally to the high 
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rate of interest provided and the greater 
amount of liabilities of the private com- 
panies. 

Mr. Maltbie also concludes that actual 
ownership and operation is not neces- 
sary for the success of the municipal own- 
ership idea; that the power to operate, 
if necessary or desirable, in many in- 
stances has been as effective as actual 
operation. 

Messrs. Clark and Edgar favor some 
form of regulation of private companies 
rather than the adoption of the municipal 
ownership idea. They declare it to be 
plainly proved that municipal ownership 
is productive of many and serious ills, 
with Httle or no compensating good. They 
believe that the solving of present diff- 
culties is to be found, not in municipal 
ownership and operation of public utili- 
ties, but in the election of municipal off- 
cers who will protect the governed against 
injustice on the part of individuals or cor- 
porations. 

The reviews of the British tramway 
systems are presented by William J. Clark 
and Professor Frank Parsons. Mr. Clark 
compares the tramway system of Great 
Britain with the private enterprises of 
the United States, much to the advantage 
of the latter. He declares that the latter 
give better service, and that lines are 
being extended with greater rapidity. This 
he attributes to the absence of restric- 
tion in the United States as compared 
with Great Britain, and he says that the 
difference of rate of fare in the two coun- 
tries is more than offset by the greater 
number of free transfers and the longer 
rides given by the American svstems. Mr. 
Clark also believes that the private com- 
panies in Great Britain give a superior 
service as compared to the municipally 
operated lines. 

Professor Parsons, on the other hand, 
expresses the opinion that municipal 
ownership of the British tramway svstems 
has been a success from every point of 


view. He says that the municipalities 


were the first to show a progressive spirit 
in changing from horse cars to the electric 
system; that the lines have been well 
managed, the service improved, and the 
fares have been lower. i 

Taking up the question more in detail, 
Mr. Clark savs that in the United States 
there is a mile of track to cach 1,516 of 
town and city population. In Great 
Britain there is one mile of track to every 
12.476 people in town and city. In Great 
Britain there is one car for each 3,760 
population, and in the United States one 
car to 504 city residents. In the United 
States, the average time of operation is 
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eighteen hours a day, with all-night serv- 
ice in the larger cities, while in Great 
Britain the average time is fifteen hours, 
and no all-night service. 

Professor Parsons, summing up the 
situation more specifically, says that the 
rate of reduction on fares has been from 
nine to thirty times as great during 
municipal operation as when the roads 
were operated by private companies. He 
says that with the exception of Liverpool, 
all cities having the municipal system 
have a one-cent fare for short distances, 
but none of the private companies have a 
lower fare than two cents for the ordinary 
passenger. He says that the service is 
good according to British standards, and 
in some cases excellent even according to 
the American standards. Although the 
speed of the cars is low, this is due to the 
government restriction. He says that the 
results of municipal operation are shown 
in an increase of political efficiency, as 
well as economical efficiency; that it adds 
a new field for civic activities and the 
development of civie interests, and models 
the habit of thought and action on which 
all good citizens depend. 


OŘ 


Nebraska Electrical Associa- 
tion Organized. 


Nebraska central station men held a 
meeting at the Lincoln hotel, Lincoln, 
Neb., on July 15, and perfected the or- 
ganization of the Nebraska Electrical 
Association. The purpose of this asso- 
ciation is to further the interests of its 
members. The membership is by com- 
panies and any employé of a company 
can represent it at the mectings, which 
are to be held once a year. This organi- 
zation was originated by Omaha men and 
allows as members only electrical supply 
men and electric light and power com- 
panies. 

F. A. Nash was chosen temporary chair- 
man. The officers elected for the ensuing 
vear are as follows: T. H. Fritts, of Grand 
Island, president; R. D. Russell, of Fair- 
bury, vice-president; William Bradford, 
of Lincoln, secretary; E. V, Capps, of 
Blair, treasurer: E. A, Bullock, of Nor- 
folk, L. J. Schwingel, of Holdrege, and 
J. E. Crawford, of Ord, executive com- 
mittee, 

After adopting a constitution, the fol- 
lowing papers were read: “Domestic Elec- 
trical Appliances.” B. L, Callahan ; 
“Nernst Lamps,” G. A, Haves; “Steam 
Plants.” Mr. Johnson, 

In the evening an informal banquet 
was given by the supply men, 
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The following firms signed the by-laws 
as members : 

Grand Island Electric Company—T. 
H. Fritts, manager. 

Ashland Light, Mill and Power Com- 
pany—F. E. White, secretary. 

Electric Service Company (Wymore)— 
E. J. Sullivan, treasurer. 

Fairbury Light and Water Company— 
R. D. Russell, superintendent. 


York Gas and Electric Company—Joel - 


M. Roberts, president and manager. 

Lincoln Gas and Electric Light Com- 
pany—Homer Honeywell, general mana- 
ger. 

Fremont Gas and Electric Light Com- 
pany—Homer Honeywell. 

Norfolk Electric Light and Power Com- 
pany—E. A. Bullock, president. 

Geneva Electric Company—G. D. Skin- 
kle, manager. 

McCook Electric 
A. R. Scott, manager. 

Holdrege Lighting Company—L. J. 


Light Company— 


_Schwingel, manager. 


Auburn Mutual Lighting and Power 
Company—C, A. Snider, manager. 

Beatrice Electric Company—L. E. Wat- 
son, manager. 

The Water and Light Company, Ne- 
braska City—B. P. Egan, manager. 

Omaha Electric Light and Power Com- 
pany—F. A. Nash, president. 

Associate members: 


Nebraska Electrie Company—A. G. 
Munro, secreiary. 

General Electric Company—C. A. 
Mann. 

Nebraska Nernst Company—G. A. 


Haves, manager. 

Buckeye Electrice Company—L. P. Saw- 
yer, secretary and treasurer. 

Fort Wayne Electric 
Wiemeyer. 

In addition to these a number of com- 
panies have signified their willingness to 
become members at an early date. — 

Those in attendance at the meeting 
were: F. A. Nash, Omaha; II. Honeywell, 
B. C. Adams, William Bradford, T. B. 
Mitchell, M. L. Scudder, F. H. Brooks, 
E. A. Eames, Lincoln; L. C. Watson, Mr. 
Johnson, Beatrice; E. A. Bullock, Nor- 
folk; C. A. Snider, Auburn: F. E. White, 
Ashland ; L. J. Nchwingel, Holdrege; 
T. H. Fritts, Grand Island: R. D. Russell, 
Fairbury: B. P. Egan, Nebraska City; 
G. F. Skinkle, Geneva; J. M. Roberts 
York: A. R. Scott, MeCook: C. A. Mann. 
E. L. Callahan, General Electrie Com- 
pany; A. G. Munro, E. J. Sullivan. Ne- 
braska Electric Company: G. A. Haves 
Nebraska Nernst Company: F. S. Wie- 
meyer, Fort Wayne Eleetrie Works: L. P. 
Sawver, Buckeye Electric Company. 

The next meeting of the association will 
be held at Omaha, Neb., June, 1908, 
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Ohio Electric Light Associa- 
tion. 

The thirteenth annual convention of 
the Ohio Electric Light Association will 
be held at Toledo, August 20, 21 and 22. 
The headquarters will be at the New 
Boody Hotel. The following programme 
has been prepared: 

Monday, August 19, 5 P. M.—Meet- 
ing of all committees for organization and 
work; theatre party at Casino. 

Tuesday, August 20, First session, 
10 a. M.—President’s address, by W. P. 
Engle; papers on “Factory Lighting,” by 
A. P. Biggs and J. Kermode; report of 
Committee on Uniform Accounting. Sec- 
ond session, 2 P. M.—“‘Luminous Arcs 
front the Standpoint of Central Station 
Operation,” by H. P. Grabhill; report of 
Committee on Electric Heating Devices; 
executive session. 

Entertainment—A ladies’ prize contest 
will be held and at 4 P. M. the association 
and all attending will take cars to Toledo 
Beach. Supper will be served at the 
beach, after which there will be dancing. 

Wednesday, August 21, First session, 
9.30 a. M.—‘Cooperative Commercialism 
in the Electrical Field,” by J. Robert 
Crouse; “The Best Form of Power for 
Stations of 500-Kilowatt Capacity or 
Less,” by Professor F. C. Caldwell. Sec- 
ond session, 2 P. M.—Report of Committee 
on High-Efficiency Lighting Units; 
papers on “Helps to a’ Solicitor,” by 
Frank Maunsell, J. D. Kenyon and A. 8S. 
Miller; report of Committee on Cost De- 
terminations; executive session. 

Entertainment—In the forenoon a 
ladies’ card party will be held and in the 
afternoon the ladies will contest for prizes. 
For the evening the association has char- 
tered the steamer Grevhound for a trip 
on Lake Erie. Music, dancing and con- 
tests will be some of the attractions of the 
trip. 

Thursday, August 22, First session, 
9.30 a. M.—Papers on “Best Ways to Meet 
Gas and Gasolene Competition,” by F. H. 
Golding, Samuel Rust, W. E. Russell, 
Arthur Pomeroy, E. T. Selig and W. C. 
Anderson; report of secretary and treas- 
urer; election of officers; question box; 
executive session. In the forenoon the 
ladies will again contest for prizes and in 
the afternoon places of interest will be 
visited. l 

O O 
Ohio Independent Telephone 
Associtalon. 

A special meeting of the Ohio Inde- 
pendent Telephone Association will be 
held at the Southern Hotel, Columbus, 
Ohio, on August 6, to discuss the general 
telephone situation in the state. 
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WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY. 


REPORT OF THE BOARD OF DIRECTORS TO 
THE STOCKHOLDERS. 


The annual report of the board of di- 
rectors of the Westinghouse Electric and 
Manufacturing Company for the year 
ended March 31, 1907, was presented at 
the meeting of the stockholders on July 
24, and is given quite fully below. Mr. 
Westinghouse first called attention to the 
excellent reports of the vice-presidents 
and treasurer, and said: 


Your company is the possessor of a large 
number of patents and of licenses under 
a still greater number by virtue of an 
agreement with the General Electric Com- 
pany, made March 31, 1896. It may be 
said that these patents and licenses are the 
very foundation of the business of both 
companies. Their cost can not be com- 
puted, because in addition to the large 


sums paid in cash, the development of. 


the apparatus and systems covered by 
them have involved manufacturing, en- 
gineering and legal expenses which have 
been constantly charged to current opera- 
tions. 

The active patents of the two com- 
panies to-day, by purchase and as the re- 
sult of development in their factories, 
greatly exceed the number covered by the 
patent agreement of 1906, and their value 
is even greater in proportion because of 
the enormous increase of the business pro- 
tected. 

Almost every detail of the entire prod- 
uct of both companies is dependent upon 
the use of some one or more of the many 
thousand patents jointly owned, the right 
of use of which should be worth an aver- 
age of at least ten per cent on the value 
of the apparatus manufactured and sold 
under their protection. If this right of 
use be computed at only three per cent, 
a figure neither company could afford to 
accept from other manufacturers, the ag- 
gregate annual worth of these patents 
would be $3,000,000 on the present out- 
put of the two companies, which, if capi- 
talized on a ten per cent basis would make 
a gross value of $30,000,000 for all of 
the patents of both companies. 

rour directors on September 20, 1906, 
authorized the sale of 100,000 shares 
($5,000,000 par value) of additional stock 
at seventy-five dollars per share. Thirty- 
three thousand and sixty-six shares were 
subscribed for in response to the offering 
made to stockholders April 25, leaving a 
halance of 66.934 shares, which the proper 
officers of the company are authorized to 
sell from time to time at a price of not 
lesg than seventy-five dollars per share. 
When the amount so authorized is dis- 


posed of the outstanding capital stock of. 


your company will be $30,000,000. 

The $6,000,000 of collateral trust notes 
falling due August 1, 1907, have been 
Provided for by the authorization by your 
directors of a new issue of $6,000,000 six 
per cent three-year notes. the sale of which 
has been Negotiated and the proceeds of 
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which will be used for the retirement of 
the notes falling due August 1, 1907. Un- 
der the arrangement effected at the time 
the first issue of notes was created, the Se- 
curity Investment Company is purchasing 
from vour company at thirty dollars per 
share the 30,000 shares of the capital 
stock of the Lackawanna & Wyoming Val- 
ley Rapid Transit Company, received by 
your company as a bonus, the proceeds of 
which provide for all of the costs in con- 
nection with the issue and sale of these 
notes. 

All of the shares of the Westinghouse 
Electrice Company, Limited, are owned by 
your company and through its organiza- 
tion many of the foreign operations of 
vour company are conducted, the Westing- 
house Electric Company, Limited, being 
interested, either as trustee or owner of 
large interests in the following European 
Westinghouse companies: the British 
Westinghouse Electric and Manufacturing 
Company, Limited, England; Société 
Anonyme Westinghouse, France; Societa 


Italiana Westinghouse, Italy; Societe 
Electrique Westinghouse De Russie; 


Westinghouse Metallfaden Glühlampen- 


fabrik G. m. ec. H., Austria. 


Under the able management of Mr. 
Newcomb Carlton, one of your vice-presi- 
dents and managing director of the Brit- 
ish Westinghouse Company, the business 
of that company is being established upon 
a sound and profitable basis. The orders 
received for its fiscal vear to end the 
thirty-first of July will exceed $6,000,000. 
The operations of the Société Anonyme 
Westinghouse (the French Westinghouse 
Company) under the able management of 
Mr. F. E. Drake, director general, have 
during the past year assumed very sub- 
stantial importance, especially by reason 
of contracts entered into with the Italian 
government for the installation of elec- 
trical apparatus for the operation of one 
of the Italian state railways. This con- 
tract has required the organization by the 
French Westinghouse Company of an 
Italian Company (The Societa Italiana 
Westinghouse) and the establishment of 
works at Vado near Genoa, Italy, which 
are now so far advanced that manufactur- 
ing operations have been inaugurated un- 
der the direction of a competent staff of 
officials. 

The Societe Electrique Westinghouse 
De Russie is a French company organized 
for the purpose of carrving on business 
in Russia. for which purpose it has been 
granted a license by the Russian govern- 
ment. This company is now completing 
the execution of a contract amounting to 
nearly $5.000.000 covering the electrifica- 
tion of a part of the tramwav svstem of 
St. Petersburg and is also carrving on a 
growing manufacturing business in its 
works at Moscow. 

The Westinghouse Metallfaden Glüh- 
lampen-fabrik G. m. c. H. has recently 
been organized and works have been 
erected near Vienna, Austria, for the 
manufacture of tungsten incandescent 
lamps. 

The operations of these several com- 
panies are on a more satisfactory basis 
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than heretofore with indications that the 
returns to your company will, in the not 
distant future, fully justify the expendi- 
tures which have been made. 

In addition to the above-named Euro- 
pean companies, your company is largely 
interested in the Canadian Westinghouse 
Company, Limited, the works of which 
are located at Hamilton, Ontario. This 
company is doing a large and constantly 
increasing business and its prosperity is 
indicated by the payment of regular quar- 
terly dividends of one and one-half per 
cent and the accumulation of a substan- 
tial surplus. 

Congress and numerous states have en- 
acted laws prohibiting combinations in 
restraint of trade. Some of these laws, 
intended to afford public protection, con- 
tain features of an onerous character and 
give rise to difficulties in the general con- 
duct of business. It has been the especial 
concern of your officials to avoid infrac- 
tion of these statutes. Independently of 
the laws referred to vour managers have 
been opposed to all combinations of everv 
character having for their object an in- 
terference with the right of others. 

In conclusion, vour directors desire to 
express to the stockholders their high ap- 
preciation of the faithful services ren- 
dered by all of the officials and agents of 
the company. i 


THE MANUFACTURING DEPARTMENT. 


E. M. Herr, first vice-president, reports 
as follows for the manufacturing depart- 
ment: 

The mòst notable development was in 
the broadening and extending of the scope 
of our single-phase svstem, invented, de- 
veloped and promoted by this company. 
The cost of this, as of all other develop- 
ments, has been charged to expense. 

It is fortunate for our industry that the 
steam railroads are moving with delibera- 
tion in tne matter of electrification, not 
only that the best types for given condi- 
tions shall be determined upon, but owing 
also to the fact that were the business to 
come at once in any considerable volume, 
our facilities would be unequal to cope 
with the demand, occupied so fully as 
they are with already established lines. 
The very magnitude of the steam railway 
field will involve a great amount of busi- 
ness even if the railroads go about the 
work of electrification slowly. 

Notwithstanding the liberal additions 
to the manufacturing plant provided prior 
to last vear, all of which were completed 
and fully equipped, the business has fur- 
ther increased, calling so urgently for still 
more facilities for the manufacture of cer- 
tain kinds of products that a new build- 
ing, containing nearly 250,000 square feet 
of floor space, was not only authorized, 
but is at the present time rapidly near- 
ing completion. This will provide an in- 
crease of upwards of ten per cent to the 
manufacturing floor space at the East 
Pittsburg works. and will afford a much 
needed addition to our principal plant. 

The number of employés, exclusive of 
the selling organizations, at the close of 
the fiscal year, March 31, 1907, was 18,- 


s 
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386, an increase of 3,681 since the close 
of the fiscal year 1906. 

Early this year it was decided by the 
management to change the name of one 
of the subsidiary companies from the 
Sawyer-Man Electric Company to the 
Westinghouse Lamp Company, and on 
April 1 this change went into effect. The 
new factory of this company at Wat- 
sessing, N. J., for the production of in- 
candescent lamps, is now completed and 
manufacturing has begun with very sat- 
isfactory results. ‘This company has ac- 
quired the capital stock of the Westing- 
house Metal Filament Incandescent Lamp 
Company, Limited, of Vienna, Austria, 
the original owners of the tungsten lamp 
patents. The development of this remark- 
ably efficient lamp 1s engaging our best at- 
tention. The filament, as yet. is delicate, 
and while satisfactory progress has been 
made, additional improvement is neces- 
sarv to entire commercial success. 

The addition to the Brvant and Perkins 
works, referred to»in the last annual re- 
port, was completed early enough to sup- 
ply a necessary increase in the capacity 


of these works during the winter and 
spring , months. 
An extension of the factory buildings 


the R. D. Nuttall Company 
is in progress and will greatly imerease 
its manufacturing capacity, affording 
much needed addition to the facilities re- 
quired by its rapidly growing business. 

Although much of last vear’s work was 
done under conditions requiring extra ex- 
ertions by the officers and employés, it is 
a pleasure to commend all concerned for 
their faithful, loval and intelligent efforts 
for the company’s welfare. 

ENGINEERING AND SALES. 

L. A. Osborne, second vice-president, re- 
ports as follows for the engineering and 
sales departments: 

Marked improvement has followed our 
efforts at simplifying and organizing the 
work of the engineering department and 
at no previous time in the history of the 
company have the orders been so satis- 
factorily handled or at so low a cost per 
order. 

Advances have been made during the 
vear by our engineers in the design of 
generators for direct connection to steam 
turbines. A number of machines of 7.500 
kilowatts capacity have been made and 
put into operation and there are now he- 
ing constructed several of 10,000 kilo- 
watts capacity. A gratifying measure af 
suecess has followed our efforts in this 
field and a force of our designers are con- 
stantly engaged in this important work. 

One of the most striking successes 
which has followed the work of our en- 
gincers during the past vear relates to 
the development of the so-called) Metal- 
lie Flame Are Lamp. This new form of 
illuminant has been tested in commercial 
operation and has met with the evidence 
of warm appreciation bv engineers and 
central stations generally. It seems im- 
possible for the older forms of carbon 
lamps for outdoor Whuamination to suc- 
cessfully hold their own in the face of this 
latest advance im the art. 

During the vear we have taken a li- 


occupied by 
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cense from the Cooper Hewitt Electric 
Company, bv which, under terms favor- 
able to our company, we are entitled to 
manufacture and sell the mercury vapor 
rectifier, for which we anticipate a rap- 
idly growing demand. Our engineers are 
giving a close study to the phenomena ex- 
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Filament Lamp, which marks a consider- 
able step in advance in electric illuminants 
of the vacuum type. 

It is impossible to enumerate in detail 
the manifold activities of our engineering 
department, although such a recital would 


be of great interest. In accord with our 


ELECTRIC AND MANUFACTURING COMPANY AND SUBSIDIARY 


MANUFACTURING COMPANIES. 
CONSOLIDATED GENERAL BALANCE SHEET, MARCH 31, 1907. 


Property and Plants: 


ASSETS. 


Factory plants, including real estate, buildings, machinery and 
equipment 5 cocoate ee z TE AR EE Rn Oe MIE $12,570,073.15 
Juick Assets: 
= Cash i aA E E E a ak en aS $1,383,891.95 
Accounts and notes recelraibles seire onnen e e a 10,443,116.96 
Raw materials and supplies at purchase prices and finished parts , ae 
and completed apparatus and work in progress, at factory costs. 16,988,176.51 
Completed apparatus. at factory costs, on consignment at dist rict 1.468,513.34 
sales offices and other laces, for resdle.....eee errr rerre rt ; ; . 
P 830,283,698. 76 
Investments: , 
Stocks and bonds of Lackawanna & Wyoming Valley Rapid Transit 
COMPANY ersnrerek g tevenn iira stata as aloe Companies $6,300,000. 00 
Stocks and bonds of other companies, Includin foreign companies 
operating manufacturing plants in Canada. England, France and 
Russia, and selling companies with valuable patent rights in 
Germany, China, Japan and other foreign countries.....+-e-+s 15,996,806 .59 
_ a” 22,296,806. 59 


Other Assets : 


Charters, franchises, patents, 


office furniture and fixtures at 


factory plants and district sales offices, Insurance and taxes 
paid in advance, eC. ....eeeeerereete rere reese esse eee” 7,120,276.09 
ee eee 
otal’ WRACLRe acide SRO EARS PROS SMe AST eS ee ee $72,270,854 .59 
Capital Stock: LIABILITIES. 
A E E occas ie eete een See NES SRS ER ae Sa .00 
eT VTEC oo Sie GS ae EA a IE Ee eee 0,996,350. 00 
KOO MECHEINE, Drm ace acon e EE TASE ENEE FESR EATE 1,100.00 
__ "$24,996,150 . 00 
Funded Debt: 
Convertible sinking fund > per cent gold DONdS. 6... ee cere eet $15,000,000 .00 
Debenture certificates. ..<sceee nee h ae seen eer me rs ee Se 2,278,000. 00 
on «17,278,000 .00 
Sin NOlese Scott e Rees as oO Bee sr E 6,000,000 . 00 
Current Liabilities : 
GUPHONE Wl E hohe er tee Nea He RR eS OTe $8,703,448 .57 
Curro ACCOUNTS erans «See hae See RS OGRE O Se 2.167.218 .36 
Interest, rebates and allowances, taxes, ete, accrued, not due..... 351,223.63 
> __ 11,221,890 .56 
reserves |: 
For inventory adjustment, etC. ..ssssessresesererrerrerrrrrI] . 179,662.36 
eProfit and JOss--HUPPIIS. 4 2% awa wins ao Se eS ee eS 12,595,151. 67 
ge ee eee 
otal Mabitlesn pcs ee keene AE ATE EEE See ES RT ON $72,270,854 .59 


Notp—This company has a contingent 
Walker Company due 1916 secured by 
Company, Cleveland, Obio. Also, 
$996,588.61. 


linbility, as 
mortgage on the property and 


as endorsers, for notes 


guarantor, of $850,000.00 bonds of the 
plant of the Walker Foundry 
receivable discounted, amounting to 


*Subject to dividend declared March 20, 1907, payable April 10, 1907. 


CONSOLIDATED STATEMENT OF INCOME AND PROFIT AND LOSS FOR YEAR ENDED MARCH 31, 1907. 


Gross Earnings: 


Shipmenie billed. sevewertacetews sa he ien aa tae ene ee Ss $33,026,240.35 
Cost of Shipments? 
Factory costs, including all expenditures, aggregating $1.254,706.60 
for patterns, dies, new small tools and other betterments and 
extensions. Also inventory adjustments and all selling, adminis- 
tration and general expenses.. 6.5.65. s eres rere errs rset 28,846,665 .05 
: ATEA E 
Net manufacturing profits.. ...s -sss ee ee er errr rere s ser $4,179,575 .30 
Other Income: 
Tnterost- and dINCOUTt. 9% oy ooo a wias Hamad eosin se ee ae eee $190,462.79 
Dividends and interest on sundry stocks and bonds owned.....--- 503,041.11 
Miscellancous—royalties, ete... cece eee ere errr e reer errr 562,831.01 
m 1,256,334 .91 
i S E 
a PE T E E A RES $5,435.910.21 
Deduetions from income : 
Interest on bonds and debentures. oo... eee seers senses sess KS2T,.SST 89 


Interest and discount... 2.2... 5005 


Property and plant 
and other assets written off 


Net income 
Other Profit and Loss Credits: 
Profit and Joss surplus. Mareh 31. 1906 


Qo ooren cl a ie aa Se Cele Se EE Mee “Oe: NO: Se EAR Bs 


Profit and Loss Charges: 
Stocks and bonds depreciated 
Damage by 
Miscellaneous: 


Surplus March 31, 1907, per balance sheet.. 


hibited by this device and we expect. to 
largely extend the scope of its applica- 
thon. 

The Westinghouse Lamp Company has 
heeun to market the new form of inean- 
descent lamp, known as the Metallized 


E ae er ee or ee ee ae E a a 


Tax on capital stock, premiums on debentures retired, ete......-: 
depreciations, accounts and notes receivable 


Sa eee fee a ee oe 8 Oe re, 


Miscellaneous .2.6 046 40 we ee ae ee eee eee es 


ereasvevreee ee eee ee & 


ae Pee eo ee oe eeeweee 


surplus... 2... ee ee ee eens 


osevrrrvreoere ese eee ee & 


ge ee we ay Fe RR A OE EE 


Profit on sale of Garrison Alley property, Pittsburg, Pa 


oon nee ee eee eee ee 


«eee ewe eee ew eee * 


food eww ha ae Ra ae Pe Ss ees 
applicable to prior years-—net.. 
Dividends palin vise bee e So ete Fea Me Ne Be 


e err 6. Ww 0) 8 Oe we Se 8 8 ae Os 
oe eevee 2 eee ee eee FF 
e e s» eee ve ee eo ee HF 


eevee ese ee Be ee uoo’ 


eee evr ee ew ee ee © HH HO o 


764,464 .84 
46,249.92 


900.637 .29 
128,706.55 
2,667,946. 45 
Ha nate Aa are 
$2,767,963 .76 
$12,502,507 .24 
84,205.00 
12,646,712. 24 


-A 
$15,414,676.00 


Pe ee ee l t 


$223.186 56 
46,820.01 
49,962.76 
2.499.555 .00 
2.819.524.3383 


__ um 
$12,595,151 .67 


traditional policy, the aim of our en- 
cineers is to design apparatus of superior 
quality and of as low a cost as is con- 
sistent with the maintenance of the high- 
est possible standard. 

The following table shows the orders 
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fiscal year, amounted to A New Color Meter. 


taken by the company for the fiscal years books for the 
1900-1 to 1906-7, both inclusive: $1,029,343.84 for the year ended March 
AB tbe ce March gt im uses 31, 1907. During the five years ended . 4% instrument devised to enable 
April 1, 102 to March 31. 1903.11" 10.571 204s March 31, 1907, these depreciations ag- definite figures to be assigned to the colors 
April 1, 1904 to Mareh 31 1003.00) aaaea  Bregated $5,831,742.93, The total of. all of objects has been designed by F. E.- 
April 1, 1905 to March 81, 1906......., 24,080. 602.35 charges to depreciations and of the de- Ives. It consists in comparing the color 
rials ductions from manufacturing profits for of the object under test with a color band, 


which is formed by mixing in the re- 
quired proportions the three primary 
colors—red, green and blue—obtained by | 
means of a defraction grating. This in- í 
strument is described in the Journal of | 
| 
i 


renewals, extensions, betterments and ex- 
perimental and development work during 
the five years ended March 31, 1907, 
amounted to over $12,000,000. 

For many years the product of the 
company has been sold on a cash basis. 
Losses from bad debts averaged about one- 
tenth of one per cent for the past five 
vears. 

It has been the policy of the company 
not to involve itself directly or indirectly 
in gny underwritings or in the taking of 
securities as part pavment for apparatus 
supplied, except only when such securi- 
ties could be promptly converted into 


The above table does not include the 
rders of the Bryant and Perkins com- 
amies, the R. D. Nuttall Company, or 
e Sawyer-Man Electrice Company 
low the Westinghouse Lamp Com- 
uv,) which for the fiscal year 1906-7 
1ount to four million seventy-five thou- 
l six hundred seventy-one dollars 
1.075,671.00). 

Chere are on the rolls of the sales de- 
tment as of March 31, 1907, five hun- 
l and eightv-three (583) emplovés, 
if an increase over March 31, 1906, 
ne hundred and fifty-four (154) em- 


the Franklin Institute for July. It con- 
sists of a portable telescope with an ob- 
jective lens which forms an image of the | 
object to be tested within the telescope, 
the light for this purpose being admitted 
through a narrow slit. At the same end 
of the instrument are three other slits 
properly spaced so that each of them by ! 
; l 
! 


és, 
e now have twenty-three (23) dis- 
and fourteen (14) subsidiary offices, 
hich the company maintains resident 
‘sentatives, 
ring the past vear we have perfected 
sements for the more wide-spread 
ution of our products to export coun- 
working in close cooperation and 
ny with our foreign affiliated com- 
. By these arranzements a more 
us campaign has been Inaugurated, 
has already shown gratifying re- 
We have established permanent 
'ntatives in a number of the more 
ant South American cities and have 
ed a plan by which in the future 
mpany will be adequately repre- 
Mm many new foreign localities. 
nclusion I desire to especially com- 
le high degree of intelligence dis- 
y the employés of the departments 
v direction and the single-hearted 
vhich has been evidenced by them 


scharge of their duties. 
IATED GENERAL BALANCE SHEET. 
Siemon, treasurer, and James C. 
general auditor, report as follows 
to the company’s financial opera- 


‘rations of our subsidiary manu- 
companies being now recorded 
m of accounting similar to that 
sunghouse Electric and Manu- 
Company, we are enabled to 
forth the combined operations 
e of the company. | 
¢’ the established practice o 
IV. all expenditures during the 
W patterns and dies, new small 
other betterments and exten- 
heen deducted in arriving at 
facturing profits. These ex- 
luring the year ended March 
nounted to $1.254.706.60 and 
s ended that date aggregated 
100. The cost of all experi- 
k is charged each month 
ifacturing profits. This cost 
r ended March 31. 1907, 
) $£236.364.97 and for five 
that date aggregated $793.- 
reciations of property and 
ts and bills receivable and 
made prior to closing the 


cash, 
The following is the consolidated, con- 


densed statement of income of the com- 
panv and its subsidiary companies for 
April and Mav, the first two months of 
the present fiscal year: 

Manufacturing profits and other one «$1,877. 765.79 


Deductons; depreciations of all kinds, 
inteeist on bonds, etc.............eceee. 528,801 78 


$849,464.01 


ever et ae eae eso veer rem enseearevnseatsens 


The officers and department heads of 
the Westinghouse Electric and Manufac- 
turing Company are as follows: 

Officers: Bravton Ives, chairman of 
board, New York; George Westinghouse, 
president, Pittsburg; E. M. Herr, first 
vice-president, Pittsburg: L. A. Osborne, 
second vice-president, Pittsburg; New- 
comb Carlton, fourth vice-president, New 
York; G. W. Hebard, acting vice-presi- 
dent, New York; W. M. McFarland, act- 
ing vice-president, Pittsburg; Charles A. 
Terry, secretary, New York; T. W. Sie- 
mon, treasurer, New York: H. F. Baetz, 
assistant treasurer, Pittsburg; E. ‘St. 
John, assistant treasurer, New York; 
James C. Bennett, general auditor, Pitts- 
burg; F. E. Craig, assistant auditor, 
Pittsburg; W. B. Covil, Jr., assistant 
auditor. Pittsburg. 

Board of Directors—A. N. Brady, New 
York; N. Wilis Bumstead, Boston; 
George W. Hebard, New York; E. M. 
Herr, Pittsburg; Bravton Ives, New 
York: George C. Smith, Pittsburg: T. W. 
Siemon, New York: Frank H. Tavlor, 
New York: W. D. Uptegraff. Pittsburg: 
George Westinghouse, Pittsburg: H. H. 
Westinghouse, New York. 

Manufacturing Department—Alexan- 
der Tavlor, manager of works: F. W. Cox, 
assistant manager of works; J. H. Zim- 
merman, assistant manager of works; 
R. A. Smart, assistant manager of works. 

Engineering Department—B. G. Lam- 
me, chief engineer: H. P. Davis, assistant 
chief engineer; C. F. Scott. consulting 


engineer. 
Sales Department—C. S. Cook. mana- 
ver railway and lighting department: 


S. L. Nicholson, manager industrial and 
department: C. B. Humphrey, 


power 
manager detail and supply department: 
Maurice Coster, manager export depart- 


ment. 


falling upon the grating will give rise to a 
ray of light of a definite color which will 
be seen through the eye-piece of the in- 
strument. By means of slides and adjust- 
ing screws, the width of each of these 
slits may be varied at will, thus vary- 
ing the intensity of the corresponding ray 
of colored light. This portion of the in- 
strument is separated from that through 
which the light directed from the object 
being examined is admitted. Within the 
instrument the defraction grating is ar- 
ranged so that the direct ray from the 
object passes above it, while the other 
three beams fall upon the grating and are 
there defracted, producing the three pri- 
mary colors, as mentioned. When in use 
the instrument is directed at the object 
to be examined, and a pure white screen 
is held in front of the three color slits. 
By this means pure white ravs are admit- 
ted through the three slits. The width 
of these slits is then varied, thus admit- 
ting more or less red, green or blue light, 
as may be necessary, until the color of the 
band thus formed is judged to be equal 
and the same as that of the object under 
test. By scales on the adjustment screws 
the position of each of the color slit slides 
is read off, and these give on an arbitrary 
scale the value of the color. Knowing 
these figures, this color can be reproduced 
exactly at anv time, and definite colors 
mav thus be selected, although samples 
for comparison may not be at hand. 

The apparatus would seem to offer a 
convenient method for determining the 
quality. of light as given bv different 
sources. For this purpose, however, it 
is necessary, of course, that the illumina- 
tion of the background should be secured 
from some known standard. For trans- 
parent objects nothing eould he bettor 
than a sky background when it is rainy 


or foggv. 
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Electric versus Hydraulic Elevators 


In this discussion of the relative ad- 
vantages of hydraulic and electric eleva- 
tors, Percy Good says that if everything 
be taken into consideration there is, in 
reality, nothing to choose between the two 
forms in point of view of safety, provided, 
of course, the elevators are made by com- 
petent firms. The question of convenience 
is not of such importance. In the case 
of the electric elevator, various means of 
control offer themselves, and automatic 
appliances for preventing accidents are 
more easily and cheaply fitted than with 
hydraulic power. The author then re- 
fers to curves taken from the proceedings 
of the Institution of Civil Engineers, of 
Great Britain, showing the relative costs 
of operating hydraulic and electric eleva- 
tors. It is a fact that the cost of running 
an electric elevator is always less than one 
of the hydraulic type, if power for both 
be purchased from a power company. 
Where there is but one elevator, the cost 
of hydraulic power is shown from these 
curves to be about $40; electric power, 
about $15. The latter cost is figured at 
the rate of five cents per kilowatt-hour, 
but if the rate were taken as two cents 
a kilowatt-hour, the cost would be reduced 
to $6 for the electric elevator. If there 
are several elevators in the same build- 
ing, the charges for water power are re- 
duced to fifty cents a thousand gallons. 
The figures then are $20 for the hy- 
draulic elevator, and $6 for the electric. 
The author quotes Sir William Preece as 
saying that the London post-office has 
found that the relative costs of working 
electric and hydraulic elevators are as one 
to five. The post-office has its own power 
plant, but the cost of power is not less 
than two cents a kilowatt-hour. The 
author concludes that a careful considera- 
tion demonstrates that the electric eleva- 
tor is just as safe as the hydraulic, much 
cheaper to use, and much less likely to 
cause discomfort in the house.—Ab- 
tracted from the Electrical Review (Lon- 
don), July 5. 


On the Loss of Energy in the Dielec- 
tric of Condensers and Cables. 

In the second section of a study of di- 

electric losses, Dr. Bruno Monasch de- 

scribes the difficulties of applying the 


bridge method, and shows how these may 
be minimized. One of these is the charg- 
ing phenomenon in the cross connection. 
This may be removed by connecting one 
point of the bridge to the ground. The 


leakages between different parts of the 


bridge are avoided by the use of paraffine 
as an insulator. Capacity effects between 
parts of the bridge, and between the bridge 
and earth, were made innocuous by suit- 
ably arranging the leads. The capacity 
of the resistances employed may produce 
a slight error, which should be made as 
small as possible by careful construction 
of these auxiliaries. The most serious 
difficulties encountered were in the con- 
struction of auxiliarv condensers suitable 
for high voltages, the dielectric loss of 
which could be neglected. It was not very 
difficult to reduce the loss taking place in 
the condenser itself sufficiently by choos- 
ing an appropriate dielectric. After a 
number of attempts with oil, air was 
recognized as the only dielectric suitable 
for this purpose. Much trouble was 
caused, however, by the point discharges 
taking place at the coatings of the con- 
denser at high potentials. This loss was 
found to increase much more quickly than 
the square of the voltage, and its appear- 
ance could easily be observed by a state 
of unstability, of continual variation in 
the adjustment of the bridge. This was 
overcome by building an air-condenser, 
which consisted of two brass tubes, one 
one metre in length, and one ninety-five 
centimetres long. The outside diameter 
of the longer was 110 millimetres, and of 
the shorter, eighty-five. The metal was 
one millimetre thick. One end of the 
outer tube was closed by a hemispherical 
bottom, and then surrounded with a 
block of paraffine twenty centimetres in 
height and thirteen in diameter. The in- 
ner tube was closed by hemispheres on 
both ends, and on one end a brass rod was 
soldered, provided with a screw thread at 
its free end for fastening the tube. This 
tube was suspended concentrically within 
the larger tube, its position being adjusted 
by means of the rod. All edges were care- 
fully avoided in the construction of the 
apparatus, the upper end of the outer tube 
being beaded over. The maximum capac- 
itv of the condenser amounted to 0.00023 
microfarad, the inner tuhe being entirely 
within. This could be varied continuously 


by withdrawing the inner tube. The 
author could not detect any loss in 
this condenser, although tested repeatedly 
in various ways. The indicating instru- 
ment employed was an optical telephone, 
first adjusted for eighty-six vibrations a 
second, and later tuned to fifty. With 
this device tests were made on a number 
of samples of cable of commercial types, 
the first test being to detect any influence 
of wave-form upon the performance of the 
test set. It was found that the indications 
of the telephone were independent of the 
wave-form. From this it is concluded 
that an effect of the upper harmonics on 
the dielectric loss due to the fundamental 
component, conceivable, but not very prob- 
able, does not take place. Voltage tests 
were then made on these cables. The re- 
sults of these show the strict validity of 
the square law for the dielectric loss in 
all of the dielectrics tested. The author 
concludes, therefore, that by means of 


' this method it is unnecessary to conduct 


tests at high voltages. This is an ad- 
vantage, since at low voltages large aux- 
iliary condensers may be employed, and 
thus sources of error avoided. This also 
makes it possible to obtain accurate quan- 
titative information respecting the loss 
in a dielectric. The samples of cable tested 
were insulated with various materials, in- 
cluding impregnated paper, rubber and 
impregnated jute—A bstracted from the 
Electrician (London), July 5. 
< 


Nickel Alloys. 


Certain of the nickel alloys are used to 
a considerable extent in the manufacture 
of electrical instruments. In this article 
A. H. Sexton gives an interesting account 
of the most common of the alloys of nick- 
el, and explains the common uses made of 
them. Nickel is one of the comparatively 
rare metals, and only recently has it come 
into wide use. It has been cheapened 
by the discovery of new sources of sup- 
ply, and by improvements in the methods 
of production. It is white in color, mal- 
leable and ductile, and closely resembles 
iron in all its properties, with one excep- 
tion of great practical importance: it does 
not rust on exposure to moist air. It is 
this property which led to its wide use as 
a protection for iron and other metals 
which corrode easily. The metal is also 
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used for the manufacture of small articles 
where resistance to oxidation is impor- 
tant. Nickel does not cast well in the 
pure state, as it absorbs carbon monoxide 
and gives this out on cooling, thus caus- 
ing blow-holes. This difficulty is over- 
come by the addition of a small quantity 
of magnesium—about one-eighth per cent. 
Aluminum and phosphorous have been 
suggested for the same purpose. Copper 
and nickel alloy readily in all proportions. 
When added to copper it affects the color 
but slightly. Until the alloy contains 
about thirty per cent of nickel, the cop- 
pery red color is still distinguished, but 
when the proportion of nickel approaches 
forty per cent, the alloy becomes silver 
white, and continues unchanged in color 
until the nickel reaches about eighty per 
cent, after which the color darkens con- 
siderably. Copper-nickel alloys are rarely 
used, except for coinage. German silver 
includes a large number of alloys con- 
taining copper, nickel and zinc in differ- 
ent proportions, sometimes with the addi- 
tion of other metals. These have been 
used widely for various purposes. One 
of the advantages of German silver is its 
white color, which led to its employment 
in the manufacture of table articles be- 
fore the introduction of electro-plating. 
Where a very white color is required, the 
alloy should contain at least twenty-five 
per cent of nickel. The addition “of zinc 
cheapens the alloy and lowers the melting 
point, but enables it to take sharper cast- 
ings. When iron is added in small quan- 
tities, the alloy becomes whiter and 
harder. Up to two per cent iron has no 
deteriorating effect, except in regard to 
hardness and the color. Tin is injurious. 
Silver has been added in the hope that 
it would improve the color, but without 
good results. Cobalt seems to darken the 
color of the alloy. Tungsten is sometimes 
added to form an alloy called platenoid, 
which has a very high resistance and is 
used for electrical work. The amount of 
tungsten added is one to two per cent. 
The most important other alloy of nickel 
is with iron, in the form known as 
nickel steel. A bstracted from the Me- 
chanical Engineer (London), July 6. 
< 

A Comparison of Street Hluminants. 
In view of the keen competition exist- 
ing between gas and electricity for the 
illumination of public thoroughfares, it 
seems, says Kenelm Edgecumbe, that no 
satisfactory method of comparison has 
been decided upon. Broadly speaking, 
two illuminants can be compared either as 
to candle-power or to the illumination 
which they produce, and the surface at 
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which the measurement is made may be 
either at the ground level or at a fixed dis- 
tance above it. A measurement of the mean 
spherical candle-power is an accurate 
means of determining the total light emit- 
ted, but it is tedious to determine, and 
when found, it affords no idea as to the 
distribution of the light, which is of para- 
mount importance for street illumination. 
In order to give an even distribution of 
light, the candle-power should be least in 
a downward direction, and increase rap- 
idly .as the vertical is approached. Above 
twenty-five degrees from the horizontal 
the rays are of small value, and all above 
the horizontal are useless unless reflected. 
Candle-power curves of the ordinary gas 
mantle show that it is unsatisfactory in 
this respect, and reflectors must be used. 
The electric are is much better, as are 
also incandescent lamps, although the lat- 
ter usually require reflectors to secure sat- 
isfactory distribution. The author points 
out that one of the most important coun- 
cils of London lets its contracts on terms 
which require the contractors to furnish 
lamps giving a minimum of 900 candle- 
power, as measured by the council’s trav- 
eling photometer. Such an arrangement 
might appear to be all in favor of the 
lighting contractors, since, no angle being 
specified, they might apparently claim to 
make the measurements at that which 
suited them best. As a matter of fact, 
however, the choice of the angle is de- 
termined by the photometer itself, which 
is moved along the street until a balance 
is obtained; and this may occur at almost 
any angle. It was suggested fifteen years 
avo by A. P. Trotter that the illumination 
on the surface of the ground should be 
taken as the true criterion, and he sug- 
gested for this the term “candle-feet.” 
This is thought to be the right quantity 
to measure, if for no other reason than 
because the end in view is to Uluminate a 
given area. The candle-power of the lamps 
used is merely a means to that end. Mr. 
Trotter suggested that measurements 
should be made as near as possible to the 
ground, but a height of three feet, six 
inches, to four feet has become now al- 
most universal, and is perhaps the height 
at which the majority of objects have to 
be examined. It is also convenient for 
making measurements. Some time ago 
H. T. Harrison suggested that the mini- 
mum illumination found in a given street 
should be regarded as the criterion of the 
efficiency of the lighting. This was a 
step in the right direction, but, unfor- 
tunately, the photometer Mr. Harrison 
used had a screen fixed at an angle of 
forty-five degrees, so that the illumination 
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measured, instead of being the actual 
minimum, was the minimum due to one 
lamp at a time on a surface facing it, 
and inclined at an angle of forty-five de- 
grees to the vertical. The author gives 
the illumination curves for a number of 
London streets, and points out that those 
streets which have the highest average il- 
lumination appear to be the best lighted, 
and not those which have the highest 
minimum. It seems essential, in order 
to arrive at a really satisfactory decision 
regarding the relative merits of different 
illuminants, to make actual tests on the 
ground, and from these deduce a figure 
of merit or illumination efficiency for the 
conditions under which each is being used. 
Figures calculated from laboratory tests 
are of little value, since street lamps do 
not work under laboratory conditions,, 
and are necessarily subject to rapid de- 
terioration. For this purpose it is not 
necessary to obtain contour lines for illu- 
mination over an entire street, because the 
variations in illumination across the street 
are slight. If measurements are made 
down the centre of the road, they afford 
a perfect guide to the general lighting. 
These, if plotted with the illumination in 
candle-feet as ordinates and abscisse in 
distance, give curves which include an area 
and give the total amount of illumination 
furnished the street. As these curves re- 
peat themselves from lamp to lamp, but 
a short length of the street need be sur- 
veved. From the curves the author de- 
duces a figure of merit, which is the aver- 
age candle-feet per yard of street under 
working conditions. From this figure and 
the cost of operating the light, figures are 
deduced showing the yearly costs per can- 
dle-foot per yard of illumination for a 
number of London streets where different 
tvpes of lamp are employed. Seven streets 
lighted by gas used in different ways show 
that the cost varies from $3.06 for a high- 
pressure gas single burner at the Victoria 
Station, to $19.60 for an intensified two- 
burner lamp on Fleet street. Flame arcs 
on Oxford: street with two ten-ampere 
lamps on a post show that the cost per 
annual candle-foot vard was $2.85. For 
flame arcs at the Charing Cross Station 
the cost was $2.45. For ten-ampere open- 
are lamps on St. James street it was $4.06. 
Figures are also computed for the dif- 
ferent types of incandescent lamp. That 
for the tantalum lamp is $5.35; for the 
Nernst lamp, $6.85; for mercury vapor 
lamps, $4.25; for an Osram lamp, $6.65 ; 
for another tantalum lamp with a differ- 
ent type of reflector, $9.85.—Abstracted 
from Electrical Engineering (London), 
July 4. 
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The “Sirocco” Centrifugal 
Fan. 

Although the “Sirocco” centrifugal fan 
has been on the market but a few years, 
the engineering world has recognized its 
availability, and it has already been ac- 
corded a prominent position in notable 
installations. The fan is built on princi- 
ples not generally favored in the construc- 


Fig. 1.—CoNstTRUCTION OF ‘‘ StRoCCcO” 
Fan-WHEEL. 


tion of centrifugal fans, being rather at 
variance with preconceived ideas and ac- 
cepted principles. The operation of the 
fan, however, has demonstrated that the 
design is correct and that the apparatus 
is remarkably efficient. 


In centrifugal fans of the ordinary type 
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the blades or vanes are usually of greater 
length radially than their face measure- 
ment parallel with the fan shaft, and 
usually six to twelve blades are employed. 
In the “Sirocco” fan the radial measure- 
ment of the blades is much less than their 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND 
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face measurement parallel with the fan 
shaft, and sixty-four blades are ordinarily 
employed, the tips of the blades being 
curved forward in the direction of rota- 
tion. 

Fig. 1 shows the construction of the 
fan-wheel, There was a tendency to erit- 
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obstruction, while at the same time the 
construction of the fan-wheel is very 
rigid, even for high speeds of rotation. 
The casing of the fan is of the usual 
spiral or snail type, constructed of steel 


plates and angles strongly riveted to- 
gether. 


In the smaller sizes the casing 


Fic, 2.—PArts OF ‘‘Srrocco” CENTRIFUGAL FAN. 


icize this construction, and the belief was 
announced that it might be satisfactory 
for low pressures or free discharge, but 
would be useless against high-water 
gauges or with inelastic fluids, such as 
water. The manufacturer states, how- 
ever, that the fan acts as efficiently up to 


thirtyv-inch = owater-gauge pressure as at 
one inch, and that it is just as good a 
centrifugal pump for water with high or 
low lifts as it is as a fan for the propul- 
sion of air. 


The suction eve of the fan is free from 
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(with the exception of the suction eye and 
discharge mouth-piece) is made in one 
part and of cast iron. In the larger sizes 
it is constructed in two parts, the lower 
and upper halves meeting horizontally at 
the fan centre. Fig. 2 shows the parts of 
the “Sirocco” centrifugal fan. 
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Fig. 4.—PERFORMANCE OF ‘'Srrocco” FAN aT VARIOUS SPEEDS. 


The delivery mouth-piece is detachable, 
if necessary. and is supplied with either 
circular, rectangular or évasé form. The 
smaller sizes are supplied with circular 
mouth-pieces, while the larger diameters 
are usually fitted with a square discharge. 
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For belt-driven fans the shaft is lubri- 
cated by two-ring bearings supported on 
a cast-iron fork-shaped pedestal. Where 
the fans have to deal with hot gases, as 
with induced draft for furnaces, the inner 
bearing is water-jacketed. 

In cases where a single fan has to deal 
with large volumes of air at a limited 
speed, a double-inlet fan is employed. This 
type is practically the same as two single- 
inlet fans placed back to back, the cir- 
cular disc attached to the hub being com- 
mon to both sets of blades. 

Figs. 3 and 4 show curves indicating the 
capabilities of a standard “Sirocco” cen- 
trifugal fan. These figures, it is stated, 
were made as an independent test carried 
out by the authorities of a large electric- 
lighting corporation. 

The applications of the fan are obvious. 
It may be used for induced draft, forced 
draft, and as an exhaust fan for the ven- 
tilation of buildings and mines, for ship 
ventilation and for cupolas and forge 
fires. The fans are made in capacities to 
move any desired volume of air, installa- 
tions having been furnished for duties 
ranging from 150 to 300,000 cubic feet 
of air per minute. 

The Sirocco Enginecring Company, 
with main offices at 138 Cedar street, 
New York city, has been incorporated 
to take over the American rights of the 
manufacturer of the “Sirocco” centrifugal 
fan, Davidson & Company, Belfast, Ire- 
land. A temporary factory has been estab- 
lished at the Bush Terminal Stores, 
Brooklyn, N. Y., and in the near future 
the company will erect a large works in 
New York state. 

— 0 
A Trolley Wire Protective 
Device. 

George F. Cole, an engineer of Chicago, 
UL, has invented a trolley protective de- 
vice which possesses features of consider- 
able merit. The device is designed to 
eliminate the danger to pedestrians or 
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A, which is suspended from the cross-wire 
W, attached to the poles on either side of 
the street, and to which the trolley wire 
B is connected, two projecting lugs DD 
are fitted. These lugs are made of insu- 
lating material. On the top of the lugs 
copper contact pieces KK are secured. 
From these contact pieces a wire X is car- 
ried to an automatic switch upon a section 
of the main feeder cable. These feeder 
sections are from one-half to three-quar- 
ters of a mile in length. i 

Through elongated poles passing 
through the insulated lugs DD are car- 
ried wires EE, connecting at an angle 
with the main trolley wire at T'T. These 
auxiliary wires terminate in contact heads 
HH. 

When the trolley wire is up and in nor- 
mal position the contact heads HH are 
separated from the contact pieces KK. 
When the trolley wire breaks the auxiliary 
wires draws the heads HH against the con- 
tact pieces, bringing them together and 
closing a circuit by the wire X and the 
automatic switch upon the sectional feeder 
cable, opening this circuit and rendering 
the trolley wire dead, The sleeve F on 
the auxiliary wire I is for the purpose of 
stiffening the -wire at this point. 

—___<@—____ 

The General Electric Com- 

pany Flat-Iron. 

The accompanying illustration shows 
the part of a six-pound electric flat-iron 


manufactured by the General Electric 
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GENERAL ELECTRIC S1x-PoUND ELECTRIC FLAT- 
Iron wita HEATING Unit REMOVED. 


Company, Schenectady, N. Y. This in- 
cludes the cartridge-type heating unit 
used in all General Electric flat-irons. 
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TROLLEY WIRE PROTECTIVE DEVICE. 


traffic which ensues when a charged trol- 
ley wire ig broken and the ends fall to the 
et The accompanying illustration 
B1ves 4 good idea of the principal features 
of this device, Upon the ear or hanger 


This unit consists of an edgewise-wound 
spiral of special resistance ribbon, insu- 
lated between turns and enclosed in a 
mica-lined copper cylinder. The iron may 
be left idle on the circuit indefinitely with- 
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out burning out, and the unit is prac- 
tically indestructible. When renewals are 
necessary, however, the cartridge unit can 
be removed and replaced with no trouble 
whatever. 

In designing the General Electric flat- 
irons special care has been given to the 
shape. Stove-heated iron must store up 
heat, and are necessarily solid masses of 
metal. Where the heat is generated in 
the iron itself, storage capacity is unnec- 
essary, and the energy, instead of heating 
a large mass of metal, is available for use- 
ful work. The General Electric irons are 
so shaped as to facilitate the flow of heat 
to the working surface, at the same time 
giving sufficient radiating surface to pre- 
vent overheating if accidentally left stand- 
ing idle on the circuit. 

The General Electric Company’s line 
of flat-irons includes traveler’s iron, or- 
dinary laundry iron, tailor's heavy elec- 
tric irons and special irons. The traveler's 
iron weighs three pounds, takes 250 watts, 
and may be attached to any lighting 
socket. It gives sufficient heat for all 
light pressing, such as is required on light 
dress goods, ribbons, laces, shirt-waists, ete. 
The domestic iron, which has just been 
described, weighs six pounds and takes 
500 watts. The laundry iron also weighs 
six pounds and takes 500 watts. An 
cight-pound, 600-watt iron is made for 
heavy laundry work. The tailor’s irons 
are made up in twelve-pound, fifteen- 
pound, eightcen-pound and twenty-four- 
pound weights, taking from 700 to 800 
watts. | 

Where none of the standard irons meets 
the requirements of an individual case, a 
special design will be made for customers 
wishing a number of irons. The company 
also supplies special stands and indicat- 
ing switches, together with the necessary 
auxiliary attachments. 

ae eee ae 
Columbia Incandescent Lamp 
Company Secures Large 


Contract. 
The Columbia Incandescent Lamp 
Company, St. Louis, Mo., has been 


awarded a contract by the United States 
Government for 270,000 incandescent 
lamps for use in the various Federal build- 
Ings, throughout the country, the various 
army posts and barracks, and the Congres- 
sional Library Building and the Public 
Printing Office in Washington. This is 
said to be the largest contract for incan- 
descent lamps ever been placed by the 


Government. 


150 


Recent Additions to Traction 
Facilities of Harrisburg, Pa. 

The Central Pennsylvania Traction 
Company, of Harrisburg, Pa., operating 
sixty-four miles of electric railways, began 
in January of last year the construction 
of its new power plant at Harrisburg, 
from which power was being furnished 
on the various lines under the company’s 
control by the last of May. At that time 
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An unusual and interesting feature of 
this plant is found in the means taken to 
furnish ample water supply directly from 


the Susquehanna river, which is some dis- 
A five-foot 


tance from the power-house. 
tunnel has been bored in the solid rock 
thirty feet below the surface of the ground, 
extending from the plant in a direct line 
under the yards of the Central Iron and 
Stee] Company to the river. From the 
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PowgRr-HOU8E OF THR CENTRAL PENNSYLVANIA TRACTION COMPANY, HARRISBURG, Pa. 


the new station took the entire load and, 
as a result, three of the company’s old sta- 
tions which had hitherto been in use were 
abandoned. Owing to a large increase in 
the number of cars in operation and from 
alterations in the schedule, this station is 
now furnishing an average of sixty per 
cent more power than was required to op- 
erate the system a year ago. 

The steam and electrical equipment in 
the power-house, which is one story in 
height, built of concrete, 175 feet by 102 
fcet, comprises three Reynolds horizontal, 
cross-compound, condensing Corliss en- 
gines, heavy duty type, built by the Allis- 
Chalmers . Company, Milwaukee, Wis., 
each direct-connected to a 650-kilowatt, 
600-volt, direct-current generator, also 
built by the Allis-Chalmers Company. 
These units have a capacity of fifty per 
cent overload for short periods, giving a 
maximum capacity for the entire plant of 
approximately 4,500 horse-power. 

The main switchboard, consisting of 
twelve panels, i8 connected by a direct 
feeder line to each of the twelve sections 


into which the traction company’s lines 


are divided. 


liver bank a thirty-six-foot iron pipe is 
extended to a point in the stream where 
the best quality of water is to be obtained. 
This water-supply tunnel is built and used 
jointly by the traction company and the 
Central Iron and Steel Company. 


a 


An Insulating Stud tor 
Straight Electrical Work. 
The insulating stud shown in the ac- 

companying illustrations is made of but 

two metal parts, separated by a specially 
prepared, highly tenacious heat-resisting 
compound. The shank or threaded por- 
tion is made of a high-grade steel forging, 
while the base is of malleable iron. Fig. 

1 shows the construction of the insulator, 

this representing a cross-section through 

the stud. As will be seen, the design is 

such that all stress or strain comes di- 

rectly on the metal parts, thus insuring 

great strength and rigidity. The general 
appearance of the stud is shown in Fig. 

2. The height is but one and three- 

eighths inches, while the four prongs of 

the base are designed to give ample room 
for other standard outlet bushings at the 
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bottom of the outlet box. The stud is 
fastened by means of bolts or screws di- 
rectly to the bottom of the box. 

To demonstrate the high electrical re- 
sistance obtained in these studs, ten studs 
were sent to the Electrical Testing Labor- 
atories, New York city, to be put to a 
high-potential test. All ten were first 
subjected to an alternating-current press- 
ure of 4,000 volts for five minutes. Not 


Fira. 1.—Cross-SECTION OF INSULATING STUD. 


a single stud failed. After this the studs 
were tested) for puncture by gradually 
raising the pressure? The puncture press- 
ure varied, the lowest vaiue being 5400 
volts, and the highest 10,500. After 
puncture, the insulation resistance was 
measured, and found to be so high that 
no ground was detected when using the 
voltmeter test. 

The advantages claimed for this stuc 
are the slight projection from the back of 


Fic. 2.—GENEKRAL APPEARANCE OF JNSULATINU 
STUD. 


the box; and one device takes the place 
of both fixture stud and the old style in- 
sulating joint. These features bring about 
a considerable saving in time and labor, 
and the fact that the stud has four prongs 
at the base enables it to be securely at- 
tached to any outlet box. This stud 1s 
manufactured by the Thomas & Betts 
Company, 299 Broadway, New York city. 


CEO 


Navy Department Supplies. 

The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
will open bids in Washington on August 
6, 13 and 20 for electrical supplies for 
delivery at the different navy yards. 
Schedules can be obtained on application. 


= Will connect with the gulf steamship lines. 
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DOMESTIC AND EXPORT. 
CHICAGO TELEPHONE COMPANY INCREASES CAPITAL— 


At a meeting of the directors of the Chicago Telephone Company, | 


held July 15, it was decided to issue $4,000.000 of new capital stock, 
thus increasing the outstanding amount to $18.000,000. The com- 
pany’s authorized capitalization is $20.000,000. 


NEW GEORGIA ELECTRIC LINE—A trolley line from Atlanta 
to Augusta, Ga., a distance of 1€0 mites, is planned. The company 
is known as the Atlanta & Carolina Construction Company, capital- 
ized at $5.000,000. James W. English. Sr., of Atlanta, is president; 
Mathew Mason, vice-president, and M. T. Edgerton, secretary. 
Surveys have been completed between Atlanta and Conyers and be- 


- tween Athens and Augusta. It is said ground will be broken next 


October. . 


TO FURNISH POWER TO MINES—New York capitalists and 
Denver, Col., men, including W. C. Sterne, of the Arapahoe Electric 
Light Company, have organized the Hydro-Electric Company for the 
purpose of supplying power to the Argentine and Montezuma min- 
ing districts. They have bought out the Oro Grande pipe and ditch 
lines, which include over two miles of piping and four miles of ditch. 
Construction work will be commenced at once. Two thousand horse- 
power will be developed as soon as the plant is installed, and 
this will be increased to 7,000 later. The company was organized 
mainly for the benefit of the Pennsylvania mines, but power will 
be offered for sale throughout the entire region. 


ELECTRIC LINE CHANGES HANDS—The Heims and others, 
acting through their recently organized company, the Joplin & 
Pittsburg Railway Company, have purchased the electric line of 
the Pittsburg Railway and Lighi Company, of Pittsburg, Kan. 
The line runs from Frontenac through Pittsburg to Columbus. 
An extension will be built from Scrammon on the main line toward 
Parsons. Other extensions may bé shortly made. The new com- 
pany has.a capital of $5,000,000. The officers are: Joseph J. Heim, 
president; W. W. Calhoun, Carthage, Mo., vice-president; John A. 
Prescott, secretary and treasurer. The executive committee is: Mr. 
Heim, Mr. Prescott and J. W. Ground, of Carthage. Offices will be 
in the First National Bank Building, of Kansas City. 


LONG ELECTRIC LINE PLANNED—A proposition has been 


- launched at Minneapolis, Minn., to build an electric railway from 


Minneapolis to the Gulf of Mexico by way of Des Moines, Kansas 
City, Wichita, Oklahoma City, Dallas, Waco, Houston and Galveston. 
The company to build the line has been launched and capitalized at 
$50,000,000. The company is known as the Minneapolis, Kansas City 
& Gulf Railway Company, with headquarters at Minneapolis. The 
plan is to build a double-track railway, operated by electricity, 
through the cities mentioned above. Branch lines will be constructed 
connecting Omaha, St. Joseph, Lawrence and Topeka. The main line 
will run from Minneapolis and St. Paul direct to Des Moines. From 
there the line will go direct to Kansas City, and from there the main 
line will run by way of Ottawa to Wichita, whence it goes to Okla- 
Loma City, passing through Guthrie. From Oklahoma City the line 
runs southeast to Dallas. and then south to Galveston, where it 
The stock of the com- 
pany is in the hands of the Northwestern Securities Company, of 
Minneapolis, which is acting as the fiscal agent for the railway 
company. Heading the list of the board of directors is C. B. Holmes, 
a former president of the Chicago City Railway Company. 


HUDSON RIVER ELECTRIC POWER COMPANY—The Hudson 
River Electric Power Company has made application to the up-state 
bublic service commission for consent to issue $3,232,000 boads 
under a mortgage made mainly for refunding purposes in April 
last for $30,000,000. ‘The company announces that it desires to 
spend the proceeds of the proposed issue at this time for the 
development of the water power of the Sacandaga river and the 


"$5,000,000 of twenty-year four per cent sinking fund 


d 


building of a large dam at Conklingville. It is stated in its ap- 
plication that the lands needed with flowage rights are estimated 
to cost $855,000; dam, canal and general power station at Conkling- 
ville, $802,000; steel tower transmission line to be constructed 
from Conklingville to Ballston with a connection to Spier Falls, 
thirty-three miles long, $371,000; transmission line from Amsterdam 
to Utica, sixty miles, $709,000; transmission line from Ballston 


‘to Schenectady, $191,000. These amount3, together with the ex- 


penditures for substations, switches, houses and the like will make 


the aggregate estimated cost of the improvements $3,265.276.45. 


It is stated that with a new dam at Conklingville the company 
could develop an average load at any hour any day in the year 
of at least 10,000 horse-power. Contracts have been entered into 
which call for 6,500 horse-power and there is sufficient market in 
the adjacent territory to take up the additional 3.500 horse-power. 


CHICAGO TRACTION REORGANIZATION PLAN—The plan of 
reorganization proposed for the traction lines on the north and west 


- gides of the city of Chicago, 111., has been announced. It provides 


for the issuance of an unnamed amount of first mortgage gold bonds 
of a twenty-five-year period, the proceeds of which are tp be used 
for the rehabilitation of the lines. and, in addition, a consolidated 
or second mortgage issue aggregating $32,800,000. and including 
income 
debentures, $4,500.000 five-year six per cent collateral notes, and an 
issue of ten-year five per cent collateral notes not to exceed $5,000,- 
000, on which interest is payable only if earned after the payment 
of all fixed charges. ‘The capital stock will be made the subject of 
an issue of income participation certificates bearing eight per cent, 
if that much is left after the payment of fixed charges. These 
receipts are divided into three classes, differing in priority of 
rights as to income and principal. These certificates total in 
nominal value $23,250,000, and will be distributed among the present 
stockholders in the ratio of their holdings. They are called Series 
A. B and C. .The securities are to be issued in exchange for the 
existing bonds of the North Chicago and West Chicago Street Rail- 
way companies, and affiliated organizations. amounting to $37,800,- 
000. It is learned that the First National Bank of Chicago has 
bought and sold about $4,000.000 of the rehabilitation bonds of the 
Chicago Union Traction five per cent bonds, brought out under the 
reorganization plan, approved by the committee and Judge Grosscup. 


CHICAGO ELECTRIC MERGER—Plans for the consolidation 


‘of the Chicago Edison and the Commonwealth electric companies 


have been announced. They involve the formation of a new cor- 
poration with a capitalization of $30,000,000, to be known as the 
Commonwealth Edison Company, which will succeed to the business 
of the two big companies now controlling the franchise rights for 
the manufacture, sale and distribution of electric current for 
lighting and power purposes in Chicago, Ill. Resolutions have been 
passed increasing the capitalizations of the Chicago Edison and 
Commonwealth companies to $15,000,000 each. The new stock of the 
Edison company will be sold to stockholders of record August 31, 
1907, at par in the ratio of 10.20 per cent of their present holdings, 
which is to be paid for in five instalments as follows: September 10, 
1907, five per cent; November 1, 1907, twenty per cent; February 
1, 1908, twenty-five per cent; May 1, 1908, twenty-five per cent, 
and August 1, 1908, twenty-five per cent. The .full $15,000,000 -of 
Chicago Edison stock is to be exchanged for stock in the Common- 
wealth Edison Company equally at par. The $15,000,000 of capital 
of the Commonwealth Electric Company is understood to have been 
pledged in whole or part by its holders as security for the payment 
of the gold mortgage bonds of the Edison company to the amount 
of $6.000,000 outstanding. An adequate amount of the new com- 
pany’s shares will te held in the treasury to secure the mortgage. 
The annual meeting of the Chicago Edison Company has been post- 
poned until September 16, when the stockholders will vote on the : 


merger proposition. 


ELECTRIC RAILWAYS. 


ALBANY, N. Y.—The new electric railway line constructed by 
the Delaware & Hudson Company between Ballston and Saratoga 
has been opened to the public, 


SPRINGFIELD, ILL.—The DeKalb, Sycamore and Interurban 
Traction Company has certified to the secretary of state to an in- 
crease of capital stock from $100,000 to $1,500,000. 


WILKES-BARRE, PA.—It is stated that officials of the Central 


Railroad Company are now considering a plan whereby the line - 


between Wilkes-barre and Scranton may be electrified. 


REDDING, CAL.—Redding is to have a double-track belt line 
electric railroad to go entirely around the city, with the necessary 
cross lines. Application has been made for the franchise by the 
Northern California Development Company. 


` NEW YORK, N. Y.—Permission to run electric cars in place of 
horse-drawn ones through First avenue and Twenty-eighth and 
Twenty-ninth streets has been granted to the Metropolitan Street 
Railway by Commissioner O’Brien of the Department of Water 
Supply, Gas and Electricity. 


DALLAS, TEX.—E. H. R. Green, son of Mrs. Hetty Green, of 
New York, has decided to convert his Texas Midland Railroad, which 
runs 124 miles from Paris to Ennis, from steam to electrical opera- 
tlon by adopting the third rail. A branch is to be built from 
Greenville to Dallas, thirty miles. The road has no bonded debt. 


OSHKOSH, WIS.—The Winnebago Traction Company, bonded 
for over $1,000,000, has passed into the hands of a receiver. R. H. 
Hackett; president of the company, has been appointed receiver. 
The motion for the receivership was made by the Trust Company 


of America, of New York. The head of the company is Emerson 
McMillin, of New York. 


FREDERICK, MD.—The town council of Rrunswick has granted 
a franchise for the use of certain streets of the town to the Bruns- 
wick & Middletown Railway Company. It is the intention of the 
company to build a trolley line from Brunswick to Middletown by 


way of the Maryland Tract, which will intersect the Frederick & 
Middletown line at Middletown. 


BELLEFONTAINE, OH1O—Contracts have been awarded for the 
ballasting and laying the steel for the Lima-Bellefontaine traction 
line which is being built by the Indiana, Columbus & Eastern 
Traction Company, a part of the Schoepf syndicate. The contract 
has also been let for the concrete bridges and culverts and it 
is planned to have cars running by October 1. 


ST. AUGUSTINE, FLA.—Word has been received here by the 
St. Johns Light and ‘Power Company from the United States 
engineer’s office in Jacksonville, to the effect that instructions have 
been received from the war department in Washington for the 
engineers in charge of this district to survey and lay out the 
right of way for the electric railway around the fort reservation. 


CHAMPAIGN, ILL.—The first mortgage on the Springfield & 
Northern Traction Company’s properties has just been filed with 
the county recorder of Logan county at Lincoln. This mortgage 
is given to the Central Trust Company of Illinois and is to secure 
the payment of $1,500,000 five per cent gold bonds. The bonds are 
of $1,000 denomination each and are made redeemable December 
1, 1936. The building of the road will be carried on without delay. 


BAR HARBOR, ME.—The Mount Desert Transit Company, an 
organization of prominent Bar Harbor summer residents, has bought 
of the Rodick estate, a tract of land for a railroad terminal. The 
company which consists of John S. Kennedy, of New York; George 
B. Dorr and Dr, Robert Amory, of Boston; Clement B. Newbold, of 
Philadelphia, and Fred. G. Lynam, of Bar Harbor, is formed to 
build an electric line. | 


NEW YORK, N. Y.— The New York & Queens County Railway 
Company, which is controlled by the Interborough-Metropolitan 
Company, and which operates trolley lines in Queens Borough, has 
announced that upon completion of the Blackwell’s Island bridge 
its lines will carry passengers from points in Queens to Manhattan 


for a five-cent fare, This probably will include passage through 
the Belmont tunnel at Forty-second street. 


SAN MATEO, CAL.—Professing to represent large eastern 
capitalists, two local residents have petitioned the board of trustees 
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ui for a franchise to operate electric cars in the town and to Bur- 


lingame by means of the underground conduit system. ' Elaborate 
plans are displayed by the promoters, who refuse to divulge their 
backers. Peter Thorsen and John Johns, of the San Mateo Con. 
structing and Contracting Company, are the petitioners and have 
styled the new traction company as the People’s Railway Company. 


MANKATO, MINN.—The syndicate of local capitalists that is 
to build the street railway line here has organized the Mankato 
Electric Traction Company, with W. L. Hixon, president; Fred Kron, 
vice-president; W. D. Willard, secretary and treasurer, and H. E. 
Hance, superintendent. An order for 300 tons of sixty-pound rails 
has been placed for delivery in thirty days. The line is to be built 
by a construction company of Chicago, which has lately completed 


the line at Wausau, Wis. The street railway company will incor- 
porate in West Virginia. 


WHEELING, W. VA.—Pittsburg, via Wheeling, to Columbus, 
Ohio, by trolley may be a reality in a comparatively short time. 
The Rapid Transit Company, a West Virginia corporation, which 
has as its head Albert Schenk, a millionaire meat packer, and its 
subsidiaries, the Wheeling Traction Company, and the Pittsburg 
Railways Company, are back of the movement. The routes and 
the principal points touched by the line will be Pittsburg, Carnegie, 
Hickory, Wheeling, Bellaire, Bethseda, Barnesville, Cambridge, 
Zanesville and Columbus. Promoter Schenk is authority for the 
statement that all preliminaries have been completed. 


ATLANTIC CITY, N. J.—The Atlantic City & Shore Railroad 
Company has leased from the West Jersey & Seashore Railroad 
Company the entire electric railway service of Atlantic City, now 
operated by the Pennsylvania Railroad, extending from the Inlet 
to Longport, and including the auxiliary steamboat service between 
Longport and Ocean City and between Longport and Somers Point. 
The lease, which is for a term of twenty years, and dates from July 
15, gives the Shore Line absolute control of the entire rapid transit. 
system of Atlantic City and neighboring resorts. The Shore Line 
already operates its own electric railway service from Atlantic City 
along the mainland to Somers Point, and has built a trestle line 
across the thoroughfare from Somers Point to Ocean City. The 


rolling stock of the Atlantic City trolley service is being improved 
and new tracks are being laid. 


BARRE, VT.—The annual meeting of the Barre & Montpelier 
Traction and Power Company, operating the trolley system between 
the two cities, was held at the company’s office recently, resulting 
in the cutting down of the board of directors from seven to six and 
the removal of Frank G. Howland and Richard A. Hoar, of Barre, 
and Thomas E. Price, of Middlesex. Two Burlington men, A. O. 
Humphrey and J. J. Flynn, who recently disposed of the con- 
trolling interest in the corporation, also retire, being succeeded by 
Frank M. Corry, Edward H. Deavitt and I. M. Frost, of Montpelier, 
who acquired the stock formerly held in Burlington. These three, 
with D. M. Miles and H. K. Bush, of Barre, and T. J. Deavitt, of 
Montpelier, who were reelected, will control the road as directors. 
Frank M. Corry, who holds the largest amount of stock, was elected 
president; H. K. Bush, of Barre, vice-president, and Edward H. 
Deavitt. of Montpelier, secretary and treasurer; I. M. Frost, general 
manager; Fred H. Andrus, superintendent. 


GREELEY, COLO.—Pledging to finance immediately and to 
begin building an electric road from Denver to Greeley within a 
month, E. A. Reacer, of the Interurban Construction Company, of 
Denver, is endeavoring to secure a franchise for such a road from 
the county commissioners. His company asks for a franchise over 
the county roads from the southern portion of Weld county to 
Greeley, a distance of fifty miles, and says it already has the consent 
of fifty per cent of those whose property abuts on the county roads 
for rights of way. In its petition the company asks for rights of 
way and a franchise for the construction, operation and mainte- 
nance of an electric. railroad for the transportation of passengers 
and freight. The company says it has all concessions from Denver 
to the north portion of Adams county. A few weeks ago the Denver 
& Greeley Electric Railway Company, backed by Denver and 
Greeley business men, obtained a franchise in Weld county. and 
secured rights of way parallel to and between the Union Pacific 
and Colorado & Southern roads from Greeley to Denver. Another 
electric road company was incorporated some time ago, financed by 


St. Paul capital. The Greeley & Denver railroad people say their 
Proposition is financed. 
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OBITUARY NOTES. 

MR. NAUDAIN HAMILTON, president of the Union Electric Tele- 

phone and Telegraph Company, Moline, Ill., died on July 7, at Hot 

Springs, Ark., from the effects of an operation. Mr. Hamilton was 
forty-seven years of age, and a native of Harrisburg, Pa. 


MR. MOSES DEPUY, aged sixty-seven years, died at his home in 
Port Jervis, N. Y., on July 16, of a complication of diseases. He 
organized the Port Jervis Telephone Company and was its presi- 
dent until his death. He was, for a number of years, village 
trustee and later president of the National Bank of Port Jervis. 
He is survived by his wife and two children. 


PERSONAL MENTION. 


MR. W. J. MITCHELL has been appointed acting manager of 
the Ithaca (N. Y.) office of the Bell Telephone Company. 


MR. LAWRENCE WISEHART has been made acting manager 
of the Bell Telephone Company's Corning, N. Y., exchange, suc- 
ceeding W. M. Hollenbeck, who resigned some time ago on account 
of ill health. 


PROFESSOR GEORGE F. SEVER, of Columbia University, and 
consulting engineer of the Department of Electricity, Water and 
Gas of New York city, has been chosen to reorganize the electrical 
service of the New York police department. 


MR. HOGE GILLIAM, erecting engineer with the Westinghouse 
Electric and Manufacturing Company at Philadelphia, Pa., has been 
made electrical superintendent of the New York, New Haven & 
Hartford Railroad Company, with headquarters at Stamford, Ct. 
Mr. Gilliam will have charge of operations on the electrified New 
York division of the road. C. L. Peterson becomes chief engineer 
of the Stamford power station; J. C. Welch, road foreman of electric 
iocomotives, and D. E. Tyree, electrical inspector. 


NEW INCORPORATIONS. 


DOVER, DEL.—Esmeralda Power Company, Wilmington, Del. 
$400,000. 


WACO, TEX.—Home Light and Power Company, Waco. $25,000. 
Incorporators: J. B. Earle, M. H. Lane, C. A. Boynton. 


SPRINGFIELD, ILL.—Greenfield Light and Power Company. 
$7,500. Incorporators: H. C. Morrow, J. T. Calloway and C. R. 
Sheffield. 


MORRISTOWN, N. J.—The Willsbrook Electric Light Company, 
Netcong. $30,000. Incorporators: J. S. Kennedy, H. H. Nelden, 
D. M. Cook, J A Staats and Elmer King. 


BOSTON, MASS.—Berkshire Electric Company. To construct 
electric railways. $10,000. Incorporators: W. F. Waterman, 
Boston, and Joseph Lyons, North Adams. 


DOVER, DEL.—Anglo-American Light Company. To furnish 
light, heat and power. $100,000. Incorporators: Jacob Veiger, 
Charles Veiger, Pittsburg, Pa.; Q. A. Stevens, Bellevue, Pa. 


AUSTIN, TEX.—Texas Interurban Company. To build a system 
of interurban electric railways radiating out of Austin. $400,000. 
Stockholders: Thomas Moore, «f Elizabeth, N. J.; Ephraim Miller, 
of White Plains, N. Y.; and Henry W. McKay, of Hempstead, L. I. 


ATLANTA, GA.—The Tennessee & Georgia Interurban Railway 
Company. To run a line from Chattanooga, Tenn., into Walker 
county, Ga., to Rossville, thence to Chickamauga Park, thence to 
Catoosa Springs, a distance of twenty-five miles. $500,000. Incor- 
borators: W. H. Payne, Jr., of Chattanooga; W. E. Mann, of 
Catoosa. 


GUTHRIE, OKLA.—The Enid, Waukomis & Oklahoma City Inter- 
urban Railroad Company, of Waukomis. To build an interurban 
line one hundred miles in length from Enid to Oklahoma City, 
through the counties of Garfield, Kingfisher, Logan, Canadian and 
Oklahoma. $200,000. Stockholders: R. N. Brittan, president; J. A. 
Butler, treasurer; Charles Moore, secretary; Dr. F. S. Scott, A. H. 
my and J. B. Campbell, of Waukomis, and Valentine Johnson, 
of Enid. 


SPRINGFIELD, 1LL.—Charleston, Westfield, Marshall & Terre 
Haute Interurban Railway Company, of Marshall. To construct 
an interurban railroad from Charleston, Coles county, lll., by way 
of Westfield, through the counties of Coles and Clark to the 
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In- 
corporafors and first board of directors: James Dawson, William 
B. Scholfield, Seymour Hurst, Norman Bennett, W. L. Biggs, M. L. 
Briscoe, W. R. Patten, T. M. Berkeley and E. T. Pinnell. 


ELECTRICAL SECURITIES., 

Despite the reaction which occurred at midweek, the recovery 
in prices during the last half was more rapid than the previous 
decline. Trading was largely professional, but the improved con- 
ditions during the latter part of the week resulted in some better- 
ment as regards public buying. It now appears that the outlook 
is more encouraging than for some time for improved business and 
an easier money market. United States Steel earnings for the 
June quarter will be made public on July 30, and are expected to 
break all previous records. Railroad earnings continue to be 
remarkably good, and another feature which exerted a favorable 
influence was the placing of Amalgamated Copper on an eight per 
cent dividend basis. The latter move is thought to reflect the 
expectation for a renewal of the bull movement. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 20. 


New York: Closing. 
Allis-Chalmers common.. .....ssssasrseses»e 101 
Allis-Chalmers preferred.............0000000. 30 
Brooklyn Rapid Transit.................... 56% 
Consolidated Gas............ cc cece eects 119% 
General EBlectric........... 0 ccc cece cece eee 140 
Interborough-Metropolitan common.......... 15% 
Interborough-Metropolitan preferred......... 43 
Kings County Electric...............c0cees 118 
Mackay Companies (Postal Telegraph and 


Cables) common.................0ceees 70 
Mackay Companies (Postal Telegraph and 


Cables) preferred............... ccc eeee 6614 
Manhattan Elevated................cccceeee 131% 
Metropolitan Street Railway................ 85 
New York & New Jersey Telephone.......... 108 
Western UnlOn¢.. <5.268 2.4544 644454608 Seven es 8014 
Westinghouse Manufacturing Company...... 146% 


Genera] Electric shows an advance of four points as compared 
with a week ago. This advance is held to be due to the favorable 
reception accorded its issue of $13,000,000 5 per cent convertible 
ten-year bonds. The company announces that the issue is a com- 
plete success. 


Boston: Closing. > 
American Telephone and Telegraph......... 10814 
Edison Electric Illuminating................ 212 


Massachusetts Electric................. cc cee 57 


New England Telephone................. n.. 110 
Western Telephone and Telegraph preferred. 67% 
Philadelphia: Closing. 
Electric Company of America............... 91 
Electric Storage Battery common............ 51 
Electric Storage Battery preferred.......... 51 
Philadelphia Electric. ........... 0... cc ce uee 814 
Philadelphia Rapid Transit................. 2214 
United Gas Improvemcnt................05, 9114 


At a special meeting of the Philadelphia Rapid Transit Com- 
pany stockholders favorable action was taken on the proposal to 
ratify and approve the action of the directors and officers in 
executing and delivering a contract between the company and 
the city of Philadelphia as set out in the ordinance of councils 
approved July 1, 1907, and the amendment of the by-laws so as to 
provide for the election of three directors representing the city. 


Chicago: Closing. 
Chicago Telephone................ccc ee eees 1221% 
Chicago Edison Light.................0.08. 144%, 
Metropolitan Elevated preferred............. 64 
National Carbon common.................0. 71 
National Carbon preferred.................. 114 


Union Traction common............... ccc. — 


Directors of the Chicago Edison Company have declared the 
reguiar quarterly dividend of 2 per cént payable August 1. Books 
closed July 23 and reopen August 1. 

Nationa! Carbon is said to be booked six months ahead. Its 
earnings are reported as being equivalent to about 7 per cent on 
the common stock this year. 

South Side Elevated’s Lake avenue extension will be open the 
latter part of September, instead of the middle of August as first 
expected. Traffic is holding its own as compared with a year ago, 
but not a month ago. 
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TELEPHONE AND TELEGRAPH. 


NORTH STRATFORD, N. H.—The Coos Telephone Company is 
erecting. an additional circuit south of this village. 


GENEVA, N. Y.—The Empire State Telephone Company is plac- 
ing a number of its wires in underground conduits. 


HOUSTON, TEX.—An ordinance granting a franchise to the 
Automatic Telephone Company has been passed by the city council. 


GARDEN CITY, KAN.—The Garden City Light, "Phone and 
Manufacturing Company will erect a new building at a cost of 
$25,000. ` 


DECATUR, ALA.—The Southern Bell Telephone Company is 
making a number of improvements to its lines in New Decatur, 
including the installation of new cables. 


SEATTLE, WASH.—A. R. Reed, of Seattle, has applied to the 
city council at North Yakima, Wash., west of Spokane, for a fifty- 
year franchise to operate an independent telephone system. 


MEMPHIS, TENN.—The Collierville Telephone Company has 
been formed with a capital of $5,000. The incorporators are: Sam 
Hinton, I. T. Ward, W. W. Norfleet, E. A. Johnson and H. Irby. 


BRATTLEBORO, VT.—The Brattleboro exchange of the New 
England Telephone Company has been changed to the common 
battery system, and the capacity increased from 300 to 500 lines. 


ATCHISON, KAN.—The Missouri & Kansas Telephone Company 
is preparing to place its wires underground, in accordance with 
the ordinance passed by the city council. The actual work will 
Lezin in the fall. 


BARTON, VT.—At the meeting of the Barton Telephone Ex- 
change Company it was voted to sell the local line to the Vermont 


People’s Telephone Company, providing the committee could make 
proper arrangements. 


COLFAX, WASH.—Members of the council of Colfax have agreed 
upon a fifteen-year franchise with the Pacific States Telephone Com- 
pany for an annual tax of $250, payable in advance each year, the 
company to install and maintain, free of charge, a main-line instru- 
ment in the City Hall during the life of the franchise. 


LINCOLN, NEB.—The University Place Telephone Company has 
bèen incorporated with an authorized capital of $25,000, divided 
into 250 shares of $100 each. The articles make it necessary for 
200 shares of the stock to be subscribed and paid for before business 
is begun. The incorporators are residents of University Place. 


WASHINGTON, D. C.—The Chesapeake & Potomac Telephone 
Company has placed in operation its new Lincoln exchange. The 
building was erected at a cost of $75,000, and the apparatus it 
houses cost in the neighborhood of $250,000. There are 3,200 sub- 
seribers connected, with an ultimate capacity of 20,000 telephones. 


SAULT STE. MARIE, ONTARIO—The Clark wireless telegraph 
system is to be extended to the Soo. Contracts for electric power 
have been closed, and a station will shortly be in operation on the 
Michigan side. The system will be extended later to all the 
principal Lake Superior ports, including Duluth, Marquette, Port 
Arthur, Ashland and Superior. 


ELY, NEV.—The Utah, Nevada & ldaho Telephone Company 
has acquired several telephone lines in the northeastern part of 
Nevada and is planning to construct a network of new lines over 
that part of the state. 
Ely line, the W. T. Smith lines in Elko county and another line 
in Idaho. It will build new lines connecting Salt Lake, Pioche, 
Austin and Tonopah with Ely. 


SPOKANE, WASH.—The Home Telephone and Telegraph Com- 
pany has begun construction work on its exchange for 10,000 instru- 
ments in Spokane. Six hundred thousand dollars will be expended 
en an exchange, substation and conduits. The foundation for the 
exchange at Howard street and Second avenue is being pushed, the 
purpose being to have the plant in operation before January 1, 
1908. Eight conduits carrying 14,400 wires, which are individually 
insulated, have been laid. In addition to the police, fire and messen- 
ger service, the company will conduct a modern information depart- 
ment. 

SPOKANE, WASH.—The» Interstate Telephone Company has 
bought a site and will erect a structure at Palouse, Wash., to be 
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used exclusively for telephone purposes. The company has absorbed 
the Interstate Cooperative Telephone Company, which has main- 
tained an exchange for several years. It is taking over private 
lines and rural lines and extending them so that it will eventually 
have a network of wires covering eastern Washington and northern 
Idaho. Traffic arrangements have been made between the Inter- 
state company and the Home Telephone Company, of Spokane. 


Seven rural lines centering at Palouse are connected with the Inter- 
state central. 


CHEYENNE, WYO.—Officers of the new Utah & Wyoming Tele- 
phone Company have made a contract with the Rocky Mountain 
Bell Teleptone Company by which the new company will have con- 
nection with the Evanston exchange of the Bell company and will 
thus have the benefit of the local and long distance system of the 
Bell, says the Salt Lake Herald. The Utah & Wyoming Telephone 
Company has its headquarters at Randolph, Utah, and will connect 
Randolph, Woodruff, Laketown and Evanston. The company in- 
corporated under the Utah laws with $10,000 capital. State Senator 
Wesley K. Walton is president and George Spencer is managing 


director of the company. It is owned by local capital and expects 
to install a first-class plant. 


MENOMINEE FALLS, WIS.—The Menominee Falls Telephone 
Company has made extensive improvements and extensions to its 
lines within the last two months. New lines have been built to 
Templeton, connecting with the Lisbon and Merton lines; another 
line has been built to Germantown; still another branch extends to 
Fussville. A new, switchboard is being placed in the local exchange. 
The company has for seven years past made connections with the 
lines of the Wisconsin Telephone Company, giving state and inter- 
state service. Wires are now being strung on the extensions and 
telephones installed, and when completed, the local directory will 
include the names of nearly 300 local and rural subscribers. The 
company is incorporated. C. W. Fraser is president and J. A. 
Pratt, secretary and treasurer. 


PROVIDENCE, R. I.—The increase of $500,000 in the capital 


_ stock of the Providence Telephone Company voted by the board of 


directors is made necessary to carry out the improvements in 
service required by the terms of the new agreement whereby the 
company received from the city council an exclusive franchise for 
six years, according to a statement made by Treasurer Charles 
T. Howard. The company will change all its four and six-party 
lines to two-party lines and will increase the number of calls on 
limited service from 500 to 600. To accomplish this it will be 
necessary to run a much larger number of wires to the several 
exchanges and to increase the working force, while the company 
will be required to make large expenditures of money. The last 
time the charter of the company was amended authority was given 
to increase the capital stock to $5,000,000 from time to time. The 
last increase was in 1904, at which time the issue stood at $1,600,- 
000, the new issue being $400,000. Under the authority of the 
general assembly the directors have voted another increase of $500,- 
000, the proceeds of which will be used for the purposes indicated. 
Under the provisions of the exclusive franchise which the city 
council has granted to the company the new schedule of rates is 
to go into effect on December 1 of this year. The company will not, 
Mr. Howard said, wait until that date for beginning reductions in 


its charges, but from time to time as facilities permit it will es- 
tablish the new rates. 


~ 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 


Illuminating Engineering Society. Annual meeting, Boston, 
Mass., July 30-31. j 
International Association of Municipal Electricians. Norfolk, 


Va.. August 7-9. 

Ohio Electric Light Association. 
August 20-22, 

Michigan State Electrical 
August 20-22, 

Canadian Electrical Exhibition. 
2-14, 

Canadian Electrical Association 
Quebec, September 11-13. 

Colorado Light. Power and Railway Association. 
vention, Denver, Colo., September 18-20. 


Railway Signal Association. Annual meeting, Milwaukee, Wis., 
October 8-10. ; 


Annual meeting, Toledo, Ohio, 
Association. Battle Creek, Mich., 


Montreal, Quebec, September 
Annual convention, Montreal, 


Annual con- 


July 27, 1907 


ELECTRIC LIGHTING. 
ATHENS, ALA.—The city is preparing to double the capacity 
of its electric light plant. 


FORSYTHE, MONT.—It is announced that electric lights will 
Le installed at Harlowton. 


MARION, IND.—A number of improvements are to be made at 
the municiral lighting plant during the coming year. 


TROY, N. Y.—The Halfmoon Light, Heat and Power Company, 
at its annual meeting reelected the bcard of directors. 


BIG SPRINGS, TEX.—The electric light plant burned on July 
11, and is a total loss. The plant was insured for $4,000. 


CRYSTAL FALLS, MICH.—The council has been instructed to 
take steps for the enlargement of the electric light plant. 


MAITLAND, MO.--The power-house of the Maitland Electric 
Light and Power Company was destroyed June 27, entailing a loss 


of $10.000. 

MOUNT JOY, PA.—The Elizabethtown & Marietta Electric Light 
Company has accepted an ordinance granting it permission te enter 
Mount Joy. 


MECHANICSVILLE, N. Y.—At the annual meeting of the Me- 
chanicsville Electric Light and Gas Company the old board of 
directors was reelected. 


NIAGARA FALLS, N. Y.—Plans have been perfected for the 
illumination of Niagara Falls. The General Electric Company will 
tave charge of the work. 


OGDEN, UTAH—An option has been secured by tne city on the 
‘vater rights of Willow creek, in Willard Canon, Box Elder county, 
in ccnnection with the propcsed municipal electric plant. 


LAFAYETTE, IND.—The Merchants’ Electric Light Company is 
preparing to spend $40,000 improving its plant. The company will 
also extend its heating mains to different parts of the city. 


HAGERSTOWN, IND.—At a meeting of the city council Charles 
Werking was appointed to go to Pittsburg, Pa., to investigate the 
probable cost and best plan of lighting the town with electricity. 


HUNTINGDON, PA.—A contract for electric lighting has been 
made with the Huntingdon Gas Company. The number of lamps 
to be furnished is seventy-five, and the city will pay $41.55 per 
lamp. 


ST. LOUIS, MO.—The board of public improvements has plans 
under way for a municipal lighting and heating plant for the insane 
asylum and other buildings. The plant, it is estimated, will cost 
$150,000. | 


COSTON, MASS.—The state board of gas and electric light com- 
missioners has issued an order approving the consolidation of the 
Webster Electric Company and the Southbridge Gas and Electric 
Company. i i 


BIRDSBORO, PA.—At a meeting of the town council the five- 
vear contract for lighting the borough streets was awarded to the 
Eirdsboro Electric Company. The terms of the contract are the 
same as the former one. 


MOLINE, ILL.—The People's Power Company has given a $1,- 
000,000 mortgage to: the New York Trust Company to secure the 
bayment of bonds issued for the purpose of carrying on extensive 
improvements in progress. 


WHARTON, TEX.—H. P. Pheil. Sr., of Fredericksburg, and his 
son, H. P. Pheil, Jr., are looking into the matter of locating an 
electric plant at Wharton. They already have plants in operation 
at Fredericksburg and Giddings. 


SAN DIEGO. CAL.—The county board of supervisors has 
awarded the South Coast Land Company a franchise for the erec- 
tion of poles and wires for the transmission of electric light and 


newer along certain county highways. 


HUBBARD CITY, TEX.—The Union Central Light and Ice 
Company, of Hubbard City, will erect an electric plant for the sup- 
blying of current’ to the surrounding towns. The company has is- 
Sued $25,000 six per cent bonds for the purpose. 


TECUMSEH, NEB.—The electric light bonds, in the sum of 
$16.000, carried at the special election. The city will add $4,000 
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to the bonds and build a new lighting plant to cost $20,000. The 


bonds are to carry five per cent and run twenty years. 


ABERDEEN, S. D.—The city council has adopted a report of 
a special committee, appointed to investigate a lighting proposition 
for Aberdeen, which favors granting a franchise to some private 
corporation willing to make an initial investment of $75,000. 


PEORIA, ILL.—The Peoria Gas and Electric Light Company 
will shortly begin the work of placing its wires underground. 
About 30,000 duct feet will be installed this year, at a cost of 
$100,000. The cost for the entire work is estimated at $300,000. 


SCAN FRANCISCO, CAL.—The board of directors of the Pacific 
Ga- und Electric Company, controlling the systems in California, 
has voted to levy an assessment of $3,000,000, or $10 a share, 
on the stock of its shareholders for rehabilitation and improvement 
purposes. > 


LAWRENCEBURG, TENN.—At a meeting of the city council 
final arrangements were made for installing electric lights and 
waterworks. The city has secured the J. S. Baxter place, two miles 
from town, and will erect an eight-foot dam, which it is estimated 
will furnish 225 horse-power. 


SALT LAKE CITY, UTAH—The Utah Irrigation and Power 
Company, which will operate in Arizona, has filed articles of in- 
corporation with the secretary of state. The capital stock is $1,- 
000,000, with shares at a par value of $100 each. The headquarters 
of the concern will be at Phoenix. 


PELLA, IOWA—The proposition to grant a twenty-year fran- 
chise to Z. G. Houck, cf Dubuque, Iowa, to operate an electric lizht 
plant in Pella, and which was submitted to a vote, was defeated. 
A proposition will now be submitted for a municipal electric light 
plant and it is thought it will carry. 


GARY, S. D.—By a vote of nearly two to one residents of this 
place decided in favor of the construction and operation of an 
electric lighting system, and for the completion of the municipal 
waterworks system, which is in the process of construction. Bonds 
to the amount of $4,500 were voted. 


NORTH TONAWANDA, N. Y.—The common council has awarded 


a three-year contract to the Tonawanda Power Company for the 


lighting of this city at a cost of $57.50 per arc light per year, a 
reduction of $12.50 over the previous contract. For years, North 
Tonawanda has been paying seventy dollars and seventy-five dollars 
rer arc light. 

BALTIMORE, MD.—The contract for the erection of the additioa 
to the Westport power-house of the Consolidated Gas, Electric Light 
and Power Company has been awarded to the Baltimore Ferro- 
Concrete Company. The improvement is to be of similar design 
to the present building and the construction will be of the same 
material—reinforced concrete. The addition, it is said, will cost 
about $170.000. , 

NORTH PLATTE, NEB.—At a special election held in this city 
to grant a franchise to the North Platte Electric Light and Power 
Company for a period cf twenty years and to renew the contract 
with the North Platte Waterworks Company by granting a new 
franchise for twenty years with a renewal clause for the same term 
if not purchased by the city prior to that time, both propositions 
were defeated. 

AMERICUS, GA.—Willam A. Dodson and associates, who have 
been granted valuable franchises for the establishment of an elec- 
tric power plant and the building of a street railway in Americus, 
have financed their enterprises with Pennsylvania capitalists who 
subscribed the entire proposed bond issue. Two hundred thousand 
dollars is the capital stock and four Americus citizens are included 
in the directorate. 

PASADENA, CAL.—An underground distributing system for the 
municipal electric lighting plant is proposed and Mayor Earley has 
been supplied with data and estimates which indicate that for an 
additional outlay of $72,744.15 the city. can install conduits for elec- 
tric light work in the fire district, which comprises the business 
section in general. The plant is now in full operation, the city's 
contract for lighting having expired on July 4. 

BLOOMINGTON, ILL.—The light committee of the city council 


has awarded contracts for the machinery necessary to put the 
light plant in good condition. These aggregate $35.244.60. The 
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following companies were the successful bidders: Buckeye Engine 
Company, Salem, Ohio, to supply two engines, at $11,598; Western 
Electric Company, Chicago, Ill, two generators, at $7,869; Fort 
Wayne Electric Works, Fort Wayne, Ind., 4,000 lamps, regulators 
and transformers, at $13,227.60; Platt Iron Works, condenser, $2,550. 


ALBANY, N. Y.—The first public hearings before the Public 
Service Commission in the second district were held July 15. 
Testimony was taken on the application of the Lockport Light, Heat 
and Power Company for authority to begin business with a capital 
of $600,000 and a bond issue for a like amount. The application 


was opposed by the city authorities on the ground that the new 


company proposes to merge the present lighting companies in 


Lockport and form a monopoly. Another hearing will be held in 
Lockport. 


SUPERIOR, MICH.—The dam which the Great Northern Power 
Company has been constructing across Beaver river near the 
Macomber road is finished and the construction camp has been 
moved away. The dam is for the purpose of making a storage 
reservoir of Rice Lake, which is drained by the Beaver. The 
dam is of concrete and is about 800 feet long, twelve to fourteen 
feet high, fifty feet thick at the base and about twelve feet at the 
top. This reservoir will add about 3,000 acres to the system the 
power company is installing. 


OCONTO, WIS.—The People’s Land and Manufacturing Com- 
pany has closed a contract with Perley Lowe, of Chicago, for the 
use of electric power to be transmitted from Peshtigo to Oconto, 
and the work of constructing the line will be begun immediately. 
The company has contracted for 750 horse-power, which will be fur- 
nished twenty-four hours each day, giving ample power to operate 
motors for several large factories besides that used for lighting 
the residences and business places of the city. Perley Lowe has 
recently completed a large concrete dam at Peshtigo. 


COVINGTON, KY.—It is reported that the Bibb Power Company 
has purchased about 8,000 acres at Stewart, twelve miles south of 
Covington, paying $25,000 for the property. It is also reported 
that the Bibb company has closed a deal for White’s Shoals on 
Alcovey river in the state of Georgia, paying therefor the sum of 
$15,000. This is said to be one of the finest waterfalls in middle 
Georgia. It is the purpose of the company to use the power gen- 
erated from this source in the operation of an electric railway 
between Jackson and Social Circle, passing through the eastern 
section of Newton county. 


BATH, N. Y.—The board of village trustees has abandoned the 
idea of municipal ownership of the electric light plant, and has 
completed a contract to be entered into by the Bath Electric Light 
Company upon expiration of the present lighting contract in Sep- 
tember. The contract as drawn up calls for seventy-five are lights, 
an increase of three over the present number; also for ten incan- 
descent lights of twenty-five candle-power, together with two lights 
at the fire company’s building. Under the old contract the maximum 
price for commercial lighting was eighteen cents per kilowatt-hour, 
whereas under the new contract this is reduced to fifteen cents. 
The service will cost the village $5,000 a year. 


NEWARK, N. J.—The finance committee of the common council 
has set aside $30.000 for the installation of a municipal electric 
plant for the new city hall. - By unanimous vote the aldermen 
adopted a resolution providing that the question of a municipal 
electric lighting plant to light the city should be submitted to 
the people at the general election next November. The law known 
as the Jones act, approved July 5, 1906, provides that a proposition 
for a municipal light, heat or power plant may be submitted to 
the voters of any city at a general or special election. In accord- 
ance with this law and the resolution passed, the ballots next 
November will contain a paragraph outlining the city’s plan to 
spend not more than $1,000,000 for a street lighting plant. 


NEW HAVEN, CT.—Announcement is made that the United 
Illuminating Company is to put out $200,000 worth of the stock 
issue of $500,000 recently authorized. At a meeting of the stock- 
holders of the United Illuminating Company, held March 20, 1907, 
the amount of the capital stock of the company was increased 
from $1,000,000 to the sum of $1,500,000, and the directors were 
authorized to issue the same, at such times and in such amounts as 
should seem to them to be for the best interests of the company. 
To provide funds to pay for the cost of the underground conduits, 
now under construction, the directors of the company now offer to 
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stockholders 2,000 shares of capital stock of the company, at the 
rate of one share of new stock for each five shares of old stock now 
held. 

AUGUSTA, GA.—The street-lighting committee of city council 
has renewed, for a period of four years and three months, the 
lighting contract between the city of Augusta and the Augusta 
Railway and Electric Company, and will pay for each light the 
same amount as in the past, sixty-eight dollars per annum. The 
present contract expires in August. The exact length of the re- 
newal contract was determined by the fact that in four years and 
three months the time-limit for placing all wires underground 
by order of the city will have been reached. By that time the city 
will have taken some definite action on the question of the ad- 
visability of building a municipal lighting plant, and it is also 
probable that the Anthony Shoals Power Company will be in the 
field. There are at present about 385 lights in use, which makes a 
total cost of $28,000. 


ALBANY, N. Y.—Before passing out of existence the state com- 
mission on gas and electricity on June 29 reduced the price of gas 
and electricity in four localities and acted upon a number of im- 
portant applications. The commission reduced the price of gas 
in Buffalo from $1 to ninety-five cents a thousand; gas in Saratoga 
from $2 with twenty-five per cent discount to $1.45, electricity from 
twelve and one-half cents a kilowatt-hour to eight cents; electricity 
in Mount Vernon from twenty cents a kilowatt-hour to thirteen 
cents; electricity in Orangetown, Rockland county, from twenty 
cents to fifteen cents. In the matter of the application of the 
Utica Gas and Electric Company, consent was given to the issu- 
ance of five per cent refunding fifty-year gold bonds to the amount 
of $2,000,000 for meeting betterments heretofore incurred and in 
process of making upon the plant of the Utica company and its 
subsidiary companies. The application of the Oriskany Hydro- 
Electric Company, proposing to operate in the counties of Oneida, 
Madison and Chenango, for a certificate of authority to transact 
business and for consent to issue first mortgage five per cent 
forty-year gold bonds was granted. The company asked for consent 
to the issuance of bonds to the amount of $400,000. The application 
of the village of Potsdam for a certificate of authority to establish 
and operate an electric lighting system for commercial purposes 
was denied. The taxpayers of the village at a special election 
held April 30, 1907, voted in favor of the proposition at an expense 
not to exceed $22,000. The population of the village is about 6,000, 
which the commission considered not large enough to support two 
plants, the territory already being supplied with an ample and 
well-constructed system furnishing at reasonable rates the service 
which the municipality proposed to furnish. 


NEW PUBLICATIONS. 
COOPER MEDICAL COLLEGE—The Cooper Medical College, 
San Francisco, Cal., has issued its annual announcement for the 


year 1907-1908. 


YEAR BOOK OF THE MODERN SCIENCE CLUB—The Modern 
Science Club, of New York, has issued its annual year book, “The 
Engineers’ List.” for the year 1907. This contains a number of 
interesting articles, among them being one entitled “The Internal 
Combustion Engine—Its Principles and Uses,” by J. R. Bibbins; 
one on “Does the Long-Stroke Corliss Best Fulfil Modern Re- 
quirements?” by B. F. Allen, and an article by J. A. Donnally on 


“Comparison of Formulas of Flow of Water, Steam, and Other 
Gases.” : 


REPORT OF THE COMMISSIONER OF EDUCATION—The an- 
nual report of the Commissioner of Education of the Department 
of the Interior, Washington, D. C., for the year 1905 has been 
issued. This, in addition to the usual statistics, contains a number 
of reports on educational conditions in foreign countries. It also 
gives a report of the Mosely Educational Commission, prepared by 
W. T. Harris, which visited the United States the latter part of 
the year 1903. The report contains also statements of the pro- 
ceedings instituted to execute the Rhodes scholarship trust. The 
educational situation in France is discussed, as well as the higher 
education provided ‘for men in the United States and Germany, 
several chapters of the report are devoted to the establishment of 
the American system of education in Porto Rico and the Philippines; 
a complete list of the universities, colleges and technical schools, 
giving the courses offered at each, is also included. 


July 27, 1907 


INDUSTRIAL ITEMS. 
THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, is distributing a postal card showing an illustration of a 
Jeffrey drill installed in a South African mine. 


THE ELECTRIC GOODS MANUFACTURING COMPANY, 
Boston, Mass., in connection with Old Home Week, is distributing 
a large advertising card calling attention to its products. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., announces that it will hereafter be represented 
in Chicago, Ill, by the Minerallac Company, 839 Monadnock Block. 


THE DU BOIS IRON WORKS, Du Bois, Pa., is sending out a 
folder calling attention to the Du Bois gas engine. This engine 
is built in sizes from five to 300-horse-power, for general power 
and lighting service. l 


e 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
is distributing bulletin No. 102, describing and illustrating its high- 
speed magnetic control end cell switch for use in connection with 
Chloride Accumulator installations. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill., has ready 
for distribution a loose-leaf catalogue descriptive of electric signs, 
the lighting clusters manufactured by the company, Federal clamp 
sockets, bushings, receptacles and other lighting accessories. This 
the company will be pleased to furnish upon request. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline, 
Mass., is sending out the following bulletins: No. 153A (displacing 
No. 13) descriptive of testing magnetos; No. 154 (displacimg No. 
147) describing automatic electric gas lighting apparatus; No. 204, 
describing linemen’s portable telephone testing sets. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has prepared circular No. 1,092, de- 
scriptive and illustrative of the Westinghouse multiple alternating 
arc lamp. The lamp is of a new design, and is said to embody a 
number of features which add materially to its regulation, durabil- 
ity and convenience in manipulation. . 


THE BRYANT ELECTRIC COMPANY, Bridgeport, Ct., is dis- 
tributing a very complete catalogue describing and illustrating the 
electrical supplies it manufactures. These include sockets, re- 
ceptacles, rosettes, switches, cutouts, fuses, and attachment plugs. 
The catalogue is substantially bound in boards, and is replete with 
excellent illustrations and descriptive information, including a 
new price list. There is also a code and code index to facilitate 
the ordering and shipment of goods. 


THE BUFFALO STEAM PUMP COMPANY, Buffalo, N. Y., is 
distributing its new pump catalogue. The first section is devoted 
to descriptions and illustrations of steam and power pumps, and 
the second section to centrifugal and turbine pumps for high or 
low lifts, and the various types of drive—pulley, engine and motor. 
The catalogue is of standard size—six by nine inches—and is 


well gotten up, the majority of the cuts shown not having before ` 


appeared in the company’s advertising literature. 


THE AMERICAN INSTRUMENT COMPANY, Philadelphia, Pa., 
is mailing a card which bears an illustration of the American 
standard voltmeter. The company states that these instruments 
are so accurately calibrated that it can guarantee their correctness 
within one-fifth of one per cent. This high accuracy is particularly 
valuable in conjunction ‘with the unusually long scales, which allow 
readings to be made with a marked degree of precision. The 
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company will be pleased to send its latest catalogue to any one 
interested upon request. a | 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing a new series of bulletins, as follows: No. 4,506, describ- 
ing and illustrating the Edison Gem filament fifty-watt lamp; No. 
4,512 (superseding flyer No. 2,188) describing and illustrating man- 


` hole fuse boxes, types MD and Tailleur;’ No. 4,516, MR circuit- 


breakers; No. 4,518 (superseding bulletin No. 4,412) descriptive of 
electric hoists; No. 4,520, engine-type continuous-current generators, 
form R; and a supplement to bulletin No. 4,495 which describes 
General Electric direct-current fan motors, type DL. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, in bulletin No. 30, illustrates and describes the 
Warren revolving-field alternator, which is made for generating 
single-phase, two-phase, or three-phase currents. Owing to the 
spacing of the coil slots, a customer who purchases, for example, a 
single-phase, eighty-five-kilowatt alternator can at any time convert 
it into a 100-kilowatt, two-phase or three-phase machine, by merely 
changing the armature coils. Machines of 100 kilowatts, 200 kilo- 
watts and 300 kilowatts, sixty cycles, are illustrated, one of the 
latter in the Bay City, Mich., municipal electric light station, being 
shown. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
closed a contract with the town of Little Valley, N. Y., for 
a new electric lighting equipment. There are included in 


the contract an Allis-Chalmers 150-kilowatt, sixty-cycle 1,100- 
volt alternator; ‘an eight-kilowatt, 120-volt direct-connected ex- 
citer and an eighteen-inch by forty-two-inch Allis-Chalmers Corliss 
engine of 250 horse-power, heavy-duty type. 
at a comparatively low speed of eighty revolutions per minute as 
against the 265 revolutions per minute of the units which were 
formerly in use. The fly-wheel alone weighs 14,000 pounds, and 
the new equipment will readily carry a load of 4,000 incandescent 
lamps and twenty-five arcs. 


NEW MANUFACTURING COMPANIES. 


SPRING LAKE, N. J.—The Euelectric Company has been in- 
corporated to manufacture electrical appliances. The capital is 
$100,000, and the incorporators are: F. C. Warrell, Lansdowne, 
Pa.; J. D. Kirkbride, Spring Lake, and C. Wilson, Philadelphia, Pa. 


PORTLAND, ME.—The Electric Development and Construction 
Company has been incorporated for the purpose of manufacturing 
and dealing in storage batteries. The capital stock is $1,000,000, 
and the officers are: president, James E. Manter, of Portland; 
treasurer, Clarence E. Eaton, of Portland. 


ALBANY, N. Y.—The Yetman Typewriter-Transmitter Company, 
of New York city, formed to manufacture transmitting typewriters, 
telegraph transmitters, automatic telegraph machines, etc., has 
filed articles of incorporation. It is capitalized at $1,500,000. The 
directors include: Samuel Johnston, Charles E. Yetman, William M. 
Williams and Gabriel Morton, of New York, and James J. Steven- 
son, of Oshkosh, Wis. E 


NEW ALBANY, IND.—The Southern Indiana Electric Company 
has filed articles of association at New Albany, the incorporators 
being: Charles D. Knoefel and Frank Beaucond, of New Albany; 
Robert S. Donaldson and Philip S. Pogue, of Louisville, Ky. The 
capital stock is fixed at $5,000. New Albany will be the head- 
quarters of the company, and it is the intention to engage in the 
manufacture of electrical appliances, among which will be a 
terminal box, the invention of Frank Beaucond, of New Albany. 


Record of Electrical Patents. 


Week of July 16. 


859,909. TELEPHONE ATTACHMENT. Arne H. Berg, Clarkfield, 
Minn. A mechanically operated signal. 


859,923. ELECTRICAL CONDENSER. Clarence Z. Davis, Buffalo, 


N. Y., assignor to Cyphers Incubator Company, Buffalo, N. Y. 
Alternate sheets of metal foil and insulating material are 
rolled up into cylindrical form, 


859,948. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. Employs 
a chemical writer. 
859,949. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. Utilizes 


a siphon recorder. 


859,950. SYSTEM FOR AUTOMATIC SIGNALING. 
Philadelphia, Pa. A block signal system. 


Isidor Kitsee, 


The new engine runs .- 
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$09,993. TELEGRAPH OR ELECTRIC WIRE POLE. Samuel H. 


Seen lee, Winnipeg, Manitoba, Canada. A built-up steel 
pole. ) 


$59,998. METHOD OF ELECTRICAL SEPARATION. Henry A. 
Wentworth, Lynn, Mass., assignor to Huff Electrostatic Sepa- 
rator Company, Boston, Mass. An electrostatic separator. 


$60,001. SHIP’S TELEGRAPHY. Richard D. White, Washington, 
D. C. A house sysiem for ships. 


860,016. SUBSTATION PROTECTOR. Frank B. Cook, Chicago, 
Ill. An insulator supporting an inclosed fuse. 


860,025. GUARD FOR.THE MOUTHPIECES OF TELEPHONE 
TRANSMITTERS. Gerhardt E. Grimm, Philadelphia, Pa. A 
holder for paper guards. 


860,086. ELECTRIC-ARC HEABLIGHT. John Kirby, Jr., Dayton, 
Ohio, assignor to United States Headlight Company, Buffalo, 
N. Y. An arc lamp held within a reflector. 


860,044. TELEPHONE ATTACHMENT. Edward S. Maddock, 
Chicago, Ill. A device for holding coins. 


860,051.—CoNsTRUCTING ANTENS 45 OF WIRELEsS TRLEGRAPHY. 


860,046. MACHINE-OPERATING MECHANISM. Charles R. Mes- 


ton, St. Louis, Mo., assignor to the Emerson Electric Manu-. 


facturing Company, St. Louis, Mo. A clutch and gear. 


§60,051. CONSTRUCTING ANTENN® OF WIRELESS TELE- 
GRAPHY. Joseph Murgas, Wilkes-Barre, Pa. The antenne 
is extended into the earth and insulated from it. 


860,059. ELECTRIC-LIGHT BRACKET. Louis Rémond, Grand 
Rapids, Mich., administrator of Gustave Gautier, deceased, as- 
signor to Grand Raptds Show Case Company, Grand Rapids, 
Mich. A pivoted tubular arm. 


860,069. ELECTRIC-LAMP BRACKET. Frederick H. Léhrs, 
Elizabeth, N. J. An adjustable stand. 


860,104. AUTOMATIC STARTER FOR ELECTRIC MOTORS. Will- - 


iam C. O’Brien, Baltimore, Md., assignor to Monitor Manufac- 


turing Company, Baltimore, Md. A starter operated by a 
solenoid. i 


860,114. TROLLEY HARP. Charles E. Atkins, Richmond, Ind.. 
_ asgignor of one-third to John M. Long, and one-third to Alex- 
ander Gordon, Richmord, Ind. A removable harp. 


860,117. BASE-FASTENING DEVICE FOR ELECTRICAL APPA- 
RATUS. Louis Bates, Hoboken, N. J.; Mamie Sidman Bates 
administratrix of said Louis Bates, deceased. The holding nuts 
are embedded within the base. ° 


860, 195.—STORAGE-BaTTERY ELKCTRODE. 


$60,153. LAMP SOCKET. Robert Rowley, New York, N. Y. The 
key is controlled by an electromagnet. 


%60,157. LIGHTNING ARRESTING SWITCH. Washington D. 
Shirk, Fairfield, Iowa. A switch for cutting out lightning 
arresters. 

860,173. FLOTATION BEARING. Otis White. Springtield, THl,, as- 


signor to Sangamo Electric Company, Springfleld, Ill. The 
rotating element is supported on a liquid. 


860,175. TELEPHONE SYSTEM. David H. Wilson, Chicago, II 
ussignor to George W. Kretzinger, Chicago. Ill. A bridge cir- 
cuit is associated with each instrument. 

860,179. ELECTRIC HEATER. Edward H. Abbott, Los Angeles, 
Cal. A resistance heater. 

860,195. STORAGE-BATTERY ELECTRODE Thomas A. Edison, 
Llewellyn Park. Orange, N. J.. assignor to Edison Storage 


Battery Company, West Orange, N. J. The active element is 
inclosed within corrugated tubes. 


860,291. STORAGE BATTERY. William Gardiner, Chicago, Ill., 
assignor to C. P. Stringfield, Chicago, Ill. The active material is 
contained within &a metallic foramlinous holder. 


860,305. ELECTRIC CURRENT REGULATOR. David R. Knapp, 
Philadelphia, and Howard E. Cade, Pencoyd, Pa. A regulator 
for charging storage batteries. 


§60,325. LAMP HOLDER. William J. Phelps, Detroit, Mich. A 
holder for turn-down incandescent lamps. 


860,360. PLUG-SWITCH. Earl C. Eldredge, Springfield, Mass. A 
locking plug-switch. 


$60,477. METHOD OF AND MEANS FOR CHARGING ELECTRIC 
FURNACES. William H. Huffman, Niagara Falls, N. Y., as- 
signor to International Acheson Graphite Company, Niagara 
Falls, N. Y. The material to be treated is held between flexible 
walls. 
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860,201 —StoraGe BATTERY. 


860,482. CONTACT-PLUG FOR SOCKETS FOR ELECTRIC 
LIGHTS. Frederick W. Jaeger and Gustav A. Landsee, Milwau- 
kee, Wis. A contact-plug with screw-threaded members. 


860,526. TROLLEY-WIRE HANGER. Walter G. Clark, New York, 
N. Y., assignor to Clark Electric Manufacturing Company, New 
York, N. Y. A hanger for catenary suspension. 


860,561. ART OF RAILWAY SIGNALING. Wesley T. Oviatt, 
Stratford, and Edward F. Latimer and William Grunow, Jr., 
Bridgeport, Ct. Signals are provided at each end of each 
section. 


860,568. ELECTRIC INCANDESCENT LAMP AND CONNECTION 
THEREFOR. William J. Phelps. Detroit, Mich., assignor to 
the Phelps Company, Detroit, Mich. A turn-down lamp. 
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860,601.—ARRANGEMENT OF THE FILAMEST FOR HiGtt-VoLTAGE 
INCANDESCENT ELECTRIC LAMPs oF Hiau EFFICIENCY. ° 


860,572. MEANS FOR CONTROLLING ELECTRIC-CURRENT- 
DISTRIBUTING SYSTEM. Joseph L. Routin, Lyoas, France. 
A regulator controlling both the speed and the potential. 


860,587. ELECTRIC FURNACE. Ross C. Unger, Cleveland, Ohio. 
The resisting element is granular. 


860,601. ARRANGEMENT OF THE FILAMENT FOR HIGH-VOLT- 
AGE INCANDESCENT ELECTRIC LAMPS OI* HIGH EFFI- 
CIENCY. Carl Glogau, Stuttgart, Germany. The filament is 
wound continuously and spirally over supporting points. 


860,605. FIRE-PROTECTION SYSTEM. James G. Nolen, Chicago, 
Ill., assignor, by mesne assignments. to Automatic Fire Protec- 
tion Company. A time-switch is associated with the protective 
system. l 


860,606. SAFETY FUSE. Franz Oprendek. Vienna. Austria- 


Hungary, assignor, by mesne assignments. of one-half to Samu 
Pollak, Gyor., Austria-Hungary. The fuse cord is wound upon 
spools. 
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LIGHTNING. 


Probably no one in this country has had more opportunity 
to study lightning and other similar phenomena and their 
effects upon electrical plants than Dr. Charles P. Steinmetz. 
He has several times discussed that phase of the subject which 
relates to the protection of electrical systems from those dis- 
turbances which are to-day classed as lightning, even though 
they may arise within the system itself. Nevertheless, the 
recent address which he delivered before the National Electric 
Light Association at the convention in Washington, D. C., is 
well-worth careful study. 

The first portion of this address is of much scientific in- 
terest, because in it Dr. Steinmetz attempts to bring into 
agreement the results of laboratory experiments and very high 
potentials and the observations on lighting. The cause of light- 
ning has for some time been assumed to be the increase in 
potential of drops of water as they are formed by the coalescence’ 
of smaller drops. In this way, the potential of each drop in- 
creases rapidly. This accounts for the source of electrical 
energy, but, when it was attempted to estimate the actual 
potential represented by a lightning flash, using for this purpose 
values measured in the laboratory, it was soon realized that the 
high values thus indicated were improbable. For example, as- 
suming a break-down potential of 100,000 volts to the inch 
in air, a lightning stroke two miles long would call for the 
difference in potential of 1,300,000,000 volts. Such a strain in 
the upper atmosphere would give rise to other effects, such as 
enormous brush discharges, which are not observed. 

This difficulty, Dr. Steinmetz explains away by assuming 
that a flash of lightning does not represent a single discharge 
from one point to another, but is a series of discharges from 
point tò point along the clouds, each discharge being caused 
by high potential difference. These differences of potential 
are due to the difference in the density of a portion of the 
clouds; therefore, these potential differences alternate in di- 
rection. A lightning flash is, therefore, a series of discharges, 
one following immediately after the other, each perhaps being 
released by the preceding one. On this assumption, he esti- 
mates that the average difference of potential between different 
points in the clouds is about 50,000,000 volts—that the current 
in a discharge is about 10,000 amperes, and the energy of the 
discharge is 10,000 kilowatt-seconds, or 7,000,000 foot-pounds 
—not so very large when converted into the form of heat; the 
discharge is alternating in character, as is shown above; the 
frequency is about 500,000 cycles. These figures are arrived 
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at, after considering the various phenomena from several points 


of view. It may be accepted until more exact and experimental 


evidence can be obtained. 

The second portion of this paper dealt with the protection 
of clectrical systems from lightning troubles. These troubles 
are divided into three classes. A high potential static strain. 
This may be relieved by connecting system to the ground through 
a high resistance. The second class consists of electrical surges, 
which may be due to several causes, internal or external. This 
trouble may be guarded against by a spark-gap arrester, which 
will provide a low-resistance path to the ground, and then ex- 
tinguish the are thus formed. The third class of lightning 
disturbances are the recurrent surges; that is, one surge follow- 
ing another, caused generally by a short circuit or ground on 
the system. These disturbances are taken care of as they come 
along by an air-gap arrester, but this instrument will generally 
he destroyed before the source of trouble is removed. Against 
them, some new protection is needed, and it 18 hoped that this 
will be provided by the aluminum cell arrester, which seems to 


he able to discharge all excess potential disturbances without 


short-cireuiting the system, and which also is self-healing, when — 


the potential has been restored to its normal value. 


————- ——— 


HAS TRANSMUT: ATION OF METALS BEEN ACCOM- 
PLISHED? 


Ever since it has been believed that radium, in decomposing, 
cave rise to another clement, helium, many investigators have 
heen searching for a transmutation of one element into another ; 


but, with the exception mentioned, and the possibility that 
argon was formed when the radioactive element broke up, no 
evidence was found. 

Now, it seems that the looked-for effect has been found, for, 
in a modest letter contributed to Nature, of July 18, Sir 
William Ramsay says that he believes he has evidence of the 
transmutation of copper into lithium, and possibly into other 
clements of the alkaline group. If further experiments confirm 
this conclusion, one of the most scientific discoveries has been 
made; for, although the younger school of physical scientists, 


or at least that section of it which utilizes the electron theory 


of matter, assumes that the elements are merely complex groups. 


of a primal clement, the electron ; this theory being based on 
effects produced by the elements, and not on any evidence that 
one could be changed into another. Exception, of course, 1s 
understood with reference to the radioactive phenomena men- 
tioned above. But it was by some similar change that the 
actual transmutation was expected, or at least hoped to he ac- 
complished. 


Unfortunately, no means had been discovered of 


controlling the phenomena of radioactivity. The method which 
Sip William Ramsay has employed utilizes radioactive effects, 
and, while he does not control the phenomenon of radioactivity 
itself, he has found that there are means of controlling the way 
in which the energy is set free during the break-up of the 
radioactive clement; and it is im this way that he brings 
about his changes. Tt is worth while to quote part of this 


epoch-marking letter: 
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nee ae Sees, ee : 
From its inactivity, it is probable that radium emanation 


belongs to the helium series of elements. During its spontaneous 


change, it parts with a relatively enormous amount of energy. 
The direction in which that energy is expended: may be modified 
by circumstances. If the emanation is alone, or in contact with 
hydrogen and oxygen gases, a portion is decomposed or dis- 
integrated by the energy given off by the rest. 


substance produced is in this case helium. 


The gaseous 
If, however, the 
distribution of the energy is modified by the presence of water, 
that portion of the emanation which is decomposed is neon; if 
In presence of copper sulphate, argon. Similarly, the copper 
acted upon by the emanation is degraded to the first member of 
its group, namely, lithium. It is impossible to prove that 
sodium or potassium are formed, seeing that they are con- 
stituents of the glass vessel in which the solution is contained; 
but from analogy with the decomposition products of the 
emanation, they may also be products of the degradation of 
copper.” . 

We believe it was Arrhenius who described; some time ago, 
He suggested that 


transmutation from one into another could be accomplished, 


his conception of the groups of elements. 


but, to do this, called for large amounts of energy to carry the 
one substance over into the other, and he said that we had at 
that time no source of energy that we knew to be capable of 
doing this. It seems that Sir William Ramsay has found a 
way to accomplish this change by means of the enormous 
amount of energy set free during radioactive changes. 

The far-reaching importance of this announcement is recog- 
nized by every one, and all will wait with impatience for a 
fuller description of the experiments which has been promised 
by Sir William. 

Jt will be recalled that, some time ago, it was announced 
in the daily papers, and later contradicted, that Sir William 
Ramsay had succeeded in making copper. That rumor, no 
doubt, arose from the work w hich Sir William was then carrying 
on. The present announcement, however, is given by the dis- 
coverer himself. : 

There will, no doubt, be much speculation regarding this 
new chemical action. Indeed it is significant—one might say 
it was to be expected that, in transmutation, one element changes 
‘nto another of the same family. ` In this case, copper goes over 
into lithium, the lightest metal of that group, when a heavy 
element is changed into a lighter one. 

It is also noteworthy that nearly all the gaps in the periodic 
table of chemical clements occur at the lower end, or among the 
heavy elements. Some, no doubt, will be inclined to give eredit 
to the alchemists of old, with the idea that one clement could 
he changed into another. It is hard to see, however, how this is 
discerned, because the old philosophy considered everything to 
be made up of the four elements, earth, air, fire and water; 
and, if one accepts this hypothesis, the idea of changing one 
substance into another is at once suggested. One might as well 


give Verne credit: for the invention of the submarine boat, oF 
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other romances of later scientific discoveries or engineering comparatively little light on the problem. It is pleasant, there- 


triumphs. 

There is one point in this change which is well worth bearing 
in mind. It is a heavy element which is degraded into a 
lighter. The noble metals are heavy, and we have not yet been 
shown how a lighter metal may be ennobled; and, even should 
this be accomplished, it is more than likely that the trans- 
mutation will cost more than the metal produced is worth. 


——- ee ma ma 


THE EARTH’S MAGNETIC AXIS. 

Some investigations have been made recently to determine 
the position of the earth’s magnetic axis and the wandering 
of this from year to year. The latest of these investigations is 
given in the current issue of Terrestrial Magnetism and Atmos- 
pheric Electricity, by Dr. W. van Bemmelen, who deduces the 
position of the mean magnetic axis by means of a study of the 
magnetic declination alone. In the same issue, Dr. L. A. Bauer 
shows that if all the magnetic elements be considered, a result 
is obtained not in agreement with Dr. van Bemmelen’s, and he 
then goes on to show why this is so. He first points out that 
Gauss’s definition of the magnetic axis of the earth is the straight 
line about which the earth’s magnetic moment would have a 
maximum value. If, then, the earth be uniformly magnetized, it 
will be possible to determine defimtely the position of this 
imaginary line. However, not only is the magnetization hetero- 
geneous, but it consists of two elements—internal forces and 
the external; and these vary independently of each other. More- 
over, there is a third possible force affecting the magnetic dis- 
tribution in the earth. This is magnetization caused by vertical 
earth-air electric current. There are therefore three elements 
to be considered, all of them independent, and in trying to locate 
the axis by means of these, different results will necessarily 
be obtained. In other words, the carth has three magnetic axes 
—one for each of the three component forces, Evidently the 
magnetization of the earth is a complicated phenomenon requir- 
ing for its study many and widely separated observations. This 
is a kind of work which appeals to but few, but fortunately it 
is being carried on with all the vigor that could be expected. 
From the surveys now being made in various countries it is to 
be hoped that much more will be known of it than heretofore. 
But it is likely to be a long time before we come to any very 
clear understanding of the whole phenomenon. 


THE MUNICIPAL OWNERSHIP REPORT. 

The final report of the municipal ownership commission of 
the National Civie Confederation has been made public. An 
abstract of this is given on another page of this issue. When 
earlier reports were given out, it was foreseen that these in 
gencral consisted of two independent reports, each report being 
prepared by an advocate of that side of the question, and it 
appeared that but little good would be accomplished. The 
public could not be expected to go through all of these reports, 
containing, ag they do, about one million words, and the brief 


abstracts wh: , ; ; : ; 
i wets which were published in the dailv press will throw 


fore, to find that the commission has prepared a report in 
which it comes to certain definite conclusions. This is signed 
by the entire commission, with one exception, although two other 
members take exception to certain of the recommendations. 

It is worthy of note that these conclusions are not at all 
favorable to a socialistic view, for the commission does not 
believe that municipal ownership of public utilities should be 
extended to revenue-producing industries which do not involve 
the public health, the public safety, public transportation, and 
the permanent occupation of streets or ground, and that munic- 
ipal ownership should be undertaken solely for profit. 

That is an excellent conclusion, provided, as Messrs. Edgar 
and Clark point out, it is not construed as implying that, if the 
pubhe health or safety, or the other utilities mentioned, are 
involved, municipal operation should always be undertaken. 
These qualifications, it should be noted, would bring all of the 
more important public utilities, which is to supply water, gas, 
electricity and transportation, under municipal operation. 

This final report of the commission will perhaps have more 
effect upon the municipal ownership problem than all the in- 
dependent reports. It may and perhaps will discourage some- 
what municipal ownership, as its cause seems to have languished 


of late. 


A NEW DESIGN FOR HIGH-TENSION TRANSMISSION 
LINES. 


One of the limiting features in high-tension transmission is 
the insulator and the means by which it is attached to the sup- 
porting structure. The line of development in this work has 
followed that found suitable for telephone and telegraph work, 
the insulating body being of a suitable shape and supported on 


a vertical pin. This is a simple arrangement and has some- 


advantages, but is also not without certain disadvantages. The 
pin itself and the method of attachment to the structure and to 
the insulator are points of weakness. For this reason two papers 
read at the recent convention of the American Institute of Elec- 
trical Engineers, one by Mr. H. W. Buck and the other by Mr. 
E. M. Hewlett, attracted a good deal of interest, for they describe 
a system of construction which eliminates the insulator pin and 
makes it possible to connect as many insulator sections in series 
as is desired. The sections are to be made up in standard 
form, and the required number looped together and hung from 
the suspending beams attached to the supporting towers. This 


method of suspension also allows the cables to swing freely, and 


thus equalizes the strains on successive spans. The line now 
being constructed on this plan will, it is hoped, be thoroughly 
tested to bring out its capabilities. The result will be watched 
with a good deal of interest, because of the novelty of the method, 


and also because it is hoped that this type of construction will- 


make it feasible to carry transmission voltages considerably over 
60,000, the figure which is to-day practically the working limit. 
These two instructive papers were published in a recent issue of 
this journal. 


| 
| 
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CONVENTION OF THE ILLUMINATING 
ENGINEERING SOCIETY. 


BOSTON, MASS., JULY 30-31. 


The first convention of the Illuminating 
Engineering Society was opened at the 
new Edison Building, Boston, Tuesday 
morning, at 10.30. The meeting. was 
called to order by John Campbell, chair- 
man of the General Convention Commit- 
tee, who turned over the chair to President 
C. H. Sharp. 

Mr. Campbell then introduced Governor 
Guild, who welcomed the society to the 
state and expressed his appreciation of the 
work it is doing. He assured the members 
that the freedom of the commonwealth 
was theirs. | 

Following the governor, Mr. Campbell 
introduced Mayor John F.. Fitzgerald, of 
Boston, who welcomed the society most 
heartily to the city and delivered a brief 
address appreciative of the work doné by 
the engineer in controlling nature’s forces, 
dwelling particularly upon the triumphs 
of the electrical engineer. 

This address was followed by the presi- 
dential address. President Sharp took for 
his subject “The Concepts and Terminol- 
ogy of Illuminating Engineering,” urging 
in this the adoption and use of several 
terms. | 


The address was discussed by V. R.. 


Lansingh and J. R. Cravath. 

This address was followed by a paper 
by Dr. E. P. Hyde, entitled “Primary, 
Secondary and Working Standards.” In 
this the author urges that steps be taken 
looking to the adoption of an interna- 
tional standard of light. 

This paper was discussed by L. Bell, 
P. S. Millar, A. E. Forstal, T. J. 
Litle, Jr., C. O. Bond, C. H. Sharp, J. E. 
Woodwell and J. T. Marshall. 

In the afternoon the session was called 
to order at 1.15 and L. H. Scherck 
read a paper entitled “Illuminating En- 
gineering and Central Station Practice,” 
in which he urged central station man- 
agers to take active interest in the 
methods by which the current is used. 
There was no discussion. 

This was followed by a paper by C. E. 
Knox on the “Illumination of the Engi- 
neering Societies Building,” read by F. R. 
Nugent, which describes this notable in- 
stallation. 
= This was discussed by Messrs. Wood- 
well, Lansingh, Marshall, F. W. Willcox, 
Risdon and L. B. Marks. 

A paper on “The Present Status of 
('andle-Power Standard for Gas” was read 
by C. H. Stone, and was discussed by 
A. E. Forstall. 
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T. J. Litle, Jr., read a paper on “The 
Inverted Gas Light,” which describes the 
inverted Welsbach mantle. This was dis- 
cussed by C. H. Sharp and C. O. Bond. 

A paper by A. C. Morrison on “ Acet- 
viene,” in the absence of the author, was 
read by title. 

Nelson Goodyear read a paper entitled 
“Acetylene Lighting,” which was dis- 
cussed by Messrs. Lansingh and Litle. 

Dr. C. H. Williams read.a paper on 
“A New Comparison Photometer.” 

This was followed by P. S. Millar’s 
paper entitled “Illumination Photometers 
and Their Use.” 

These papers were discussed by L. Bell, 
G. H. Stickney, W. D’A. Ryan, J. T. 
Marshall and L. B. Marks. 

A paper entitled “A Graphic Illumina- 
tion Chart” was read by V. R. Lansingh. 

The last paper of the afternoon was by 
P. S. Millar, on “The Elements of Ineffi- 
ciency in Diffused Lighting Systems,” in 
which figures are given comparing the 
efficiency of these systems with direct- 
lighting systems. 

Discussed by L. B. Marks and J. R: 
Cravath. 

In the evening an informal meeting was 
held, at which W. D’A. Ryan explained 
the exhibits of lighting apparatus and 
instruments. 

— —-@—e——_ 
Frank J. Sprague Replies to 
Criticisms. 

At a meeting of the American Institute 
of Electrical Engineers, held on May 21, 
a discussion on electric trunk line opera- 
tion took place, the subject being intro- 
duced by a paper entitled “Some Effects 
and Problems Bearing on Electric Trunk 
Line Operations,” by F. J. Sprague. This 
paper dealt with the subject in the author's 
characteristic trenchant style, and pro- 
voked a sharp discussion between the ad- 
vocates of the direct-current system and 
those of the single-phase system. As the 
discussion lasted until late in the evening, 
time was not available for Mr. Sprague to 
reply to his critics. This he has now done 
in a communicated discussion, in which he 
vigorously upholds the opinion expressed 
in his paper. 

Mr. Sprague wishes it to be understood 
that he is not opposed to the single-phase 
system; that any system which makes for 
simplicity is to be welcomed, provided, of 
course, it does not bring with it more 
serious disadvantages. 


Mr. Sprague expresses his appreciation’ 


of the work done by W. J. Wilgus in de- 


veloping the New York Central system, 


and putting it into operation, and he 
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agrees with Mr. Wilgus that the work of 
electrification should be carried out more 
as an evolution than as a revolution. 

Mr. Sprague then takes up somewhat in 
detail the criticism made of his compari- 
son between the direct-current and the 
alternating-current motors. He holds that 
in comparing two motors it is proper that 
the weight efficiency should be based upon 
two conditions: first, the total weight of 
the motors and connecting devices neces- 
sary to the transmission power of the mo- 
tor to the axle; and, second, the total 
amount of the apparatus plus other de- 
vices for collecting or controlling motors 
which is carried upon the car. 

In the:comparison which he made, mo- 
tors designed by the same company were 
particularly selected so as to avoid unjust 
criticism. The direct-current motor re- 
ferred to is the one adopted for the New 
York subway, and which, slightly modified, 
has been adopted for a number of other 
important electrical roads. The other was 
a single-phase, twenty-five-cycle motor 
built by the General Electric Company for 
motor-car work. 

Mr. Sprague then compares the New 
Haven single-phase locomotive with those 
of the New York Central system. The 
greater power of the latter makes it pos- 
sible for twenty-three of them to do the 
work of thirty-five of the New Haven lo- 
comotives, and this difference in equipment 
is sufficient to provide for a synchronous 
converter equipment two or three times 
as high as that actually required by the 
direct-current system. 

Mr. Sprague also believes that, taking 
into consideration the type of construction 
required for a high-tension trolley system, 
the cost of alternating-current system 
would actually be higher than that with 
the low-potential third-rail system, and 
he believes that a 1,200-volt third-rail sys- 
tem, if unhampered by special conditions, 
would be cheaper than the alternating-cur- 
rent system as at present installed. 

Regarding the single-phase motor, Mr. 
Sprague states that it has a lower rate 


of acceleration than the direct-current - 


motor, and that the narrow air-gap re- 
quired is a disadvantage. He says that the 
New York Central type of locomotives 
can not be dismissed lightly from discus- 
sion as being but a single installation, for 
while this is true, it is at the same time 
the largest electric locomotive installation 
in the world. These machines are prob- 


ably doing more work to-day than all 
other electric locomotives of trunk-line 


size which have been built in the United 
States in the past twenty years. 
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that the engineer is familiar with the 

use of the indicator and understands 
working out the power of an engine from 
the cards. The points touched upon, while 
having a direct bearing upon each other, 
are treated independently to a certain ex- 
tent; the matter presented, as the title 
signifies, being a series of suggestions and 
directions which will be found useful in 
carrying out a test. A short discussion 
upon the various forms of indicator dia- 
grams which are illustrated, is given as a 
preliminary to an article upon valve set- 
ting which is to follow. 

In making a test there are various 
things sought for, among which may be 
mentioned the power of the engine under 
stated conditions, the amount of dry 
steam used per horse-power per hour, the 
friction horse-power of the engine, and the 
cylinder losses from condensation, leakage, 
etc. In addition to these the form of the 


i the following article it is assumed 
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By Charles L. Hubbard. 


Notes on Engine Testing. 


P . 
C 
Fie, 1.—SEPARATOR CALORIMETER. 
adjustment of the valves to secure the 
greatest economy of operation. 
After having determined the indicated 
horse-power of the engine, the water-rate 


Fia. 2 —ARRANGEMENT OF CONDENSER AND TANKS FOR DETERMINING THE CONSUMPTION 
oF STEAM. 


indicator diagram illustrates graphically 
the different events of the stroke, and is 
of great assistance in making a proper 


or weight of dry steam per horse-power 
per hour is easily computed: and this, 
taken in connection with the boiler test 


described in a previous article, will give . 
at once the pounds of coal required for 
each horse-power generated. 

In this connection it may be well to 
describe bricfly a more accurate method 
of measuring the moisture in the steam 


_ than that given by the barrel calorimeter. 


The separator calorimeter shown in 
Fig. 1 is as simple in construction as any, 
and gives good results when carefully 
used. For this reason it has won a good 
deal of favor, and fully justifies a de- 
tailed description. When using this in- 
strument it is not necessary to record any 
temperatures, as will be obvious from the 
following explanation: Referring to 
Fig. 1, let S represent the pipe contain- 
ing the steam lead in from the main pipe. 
The end of this pipe is perforated, and is 
scen to extend a little over half way down 
into the hollow cylinder H (a large piece 
of pipe). G is a water-gauge glass, and 
C is a cock which allows the condensed 
steam to be collected and weighed. It is 
evident that the steam rushing in through 
the perforated pipe will have considerable 
inertia; furthermore, the only outlet this 
steam has is through the small orifice O 
in the pipe F, therefore the moisture in 
the steam will be deposited and collected 
in the calorimeter, and only dry steam 
will escape through the small orifice. The 
weight of condensed steam divided by the 
total weight of steam sent through the 
calorimeter will be the percentage, or 
rather the fraction, of moisture in the 
steam. 

There will be some condensation due to 
radiation from the walls of the calorim- 
eter, so that it is advisable to use two 
calorimeters, the escaping steam of the 
first passing into the second. The water 
(condensed steam), which is accumulated 
in the second, will be due entirely to radia- 
tion since dry steam entered it. 

Before commencing the test, steam 
must be run through, and the calorimeter 
brought up to a constant temperature. 
The water level in the gauge should be 
marked by placing a thread on the glass, 
and at the close of the test the water 
should be drawn off until this same level 
is reached. It is well to state here that 
the calorimeter—no matter what kind is 
used—should be thoroughly lagged with 
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hair-felt or asbestos, in order to reduce the 
loss by radiation to a minimum. 
The following formula expresses the 


quality of steam as found by this form of 
calorimeter : 


W+R 
. Q he W + wW ? 
where Q = dryness of steam (expressed 
as a fraction) ; 

W = weight of dry steam dis- 
charged ‘through the calo- 
rimeter ; 

w = weight of water drawn off; 

R = water condensed by radiation ; 

the latter value being found by the second 
calorimeter as was explained. 

Practically all engines in electric power 
stations are equipped with condensers, 
and if these are of the surface type the 
weight of steam used by the engine can be 
determined by weighing the condensation 
delivered by the air-pump. This is a 
simple operation, and yet it requires care- 
ful attention and forethought. Referring 
to Fig. 2, suppose the condensed steam 
passes out into the tank A. This we may 
call the supply tank, and it should be of 
sufficient size not to overflow between 
readings of the test. From this tank the 


water is drawn off into tank B, the weigh- ` 


ing tank. 

After each reading, the weight of the 
tank after the water has been released 
must be carefully noted, and must be sub- 
tracted from the total weight. The weight 
of the tank will vary some because the 
quantity of water which adheres to it is 
never the same for two readings. 


When making the test it is often desir- 


able to record the amount of cooling water 
used in the condenser, as this is sometimes 
an important item. The cooling water 
may be weighed, and accounted for, in 
the same manner as the condensed steam 
just described, or it may be passed through 
a meter. 

If a jet condenser is used, or if the ex- 
haust is turned into the heating system, 
the weight of steam can only be deter- 
mined by arranging the connections so 
that the steam used by the engine being 
tested shall be supplied by a single boiler 
which supplies steam for nothing celse, 
and then weighing the feed-water as in a 
boiler test. Knowing the total weight of 
steam discharged by the engine in a given 
time, and its quality, the dry steam per 
horse-power can be easily determined. 

The weight of steam wasted through the 
various cylinder losses may be found by 
subtracting that shown as being useful 
by the indicator diagram from the total 
weight supplied to the engine. 
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The pressure and volume at any point 
in the stroke may be obtained by direct 
measurement from the diagram, and the 
density or weight per cubic foot for steam 
at this pressure may be obtained from a 
steam table. The weight of steam in the 
cylinder at any point after cut-off may 
be determined by computing the volume 
of the cylinder or piston displacement up 
to the point taken, including clearance, 
and multiplying this by the weight of a 
cubic foot of steam at the pressure indi- 
cated by the expansion curve at the point 
taken. 

This weight, of course, includes the 
steam remaining in the cylinder at ex- 
haust closure and used for compression, 
so that in order to obtain the actual weight 
used per stroke this amount must be de- 
ducted. 

The method of obtaining the weight of 
steam remaining in the cylinder is simi- 
lar to that described above, except a point 
is chosen on the compression line instead 


Fie. 3.—INDICATOR DIAGRAM, ILLUSTRATING 


METHOD oF CoMPUTING STEAM CoN- 
SUMPTION. 


of the expansion line as in the former 
case. The best point on the expansion line 
for making the measurements is just be- 
fore release, as the greatest amount of 
leakage, as well as the reevaporation of a 
certain proportion of the steam which was 
condensed during the first part of the 
stroke, have had an opportunity to take 
place. 

The foregoing methods of computation 
are best illustrated by working a prac- 
tical example. 

Let Fig. 3 represent a diagram taken 
from a twenty-four by forty-two-inch en- 
gine running at a speed of 100 revolutions 
a minute. The card was taken with a 
fifty-pound spring. Suppose we find by 
measurement the mean ordinate to be 
0.85 inch, and the mean effective press- 
ure = 0.85 X 50 = 42.5 pounds. Then 
the indicated horse-power == 

r : : 
RE E EA a 
33,000 

In Fig. 3, L M is the atmospheric line, 
and O R the line of zero pressure drawn 
so that O L = 14.7 pounds. O N is the 
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clearance volume, equal to six per cent of 
the piston displacement. The line P Q 
is drawn from O R to some point on the 
compression line. From C, a point on the 
expansion line just before release, the line 
C F is drawn perpendicular to O R. 
Then, measuring from the diagram, we 
have 
3.5 inches; 
0.38 inch; 
0.80 inch: 
= 0.80 inch. 

The length of stroke is forty-two inches, 
or 3.5 feet. Say we find from measure- 
ments that the length of the diagram 1s 


lil ll 


"3.5 inches. Then, one inch of the length 


of the card corresponds to one foot of the 
stroke. The scale of the spring used is 
0.50. Therefore, we can easily reduce 
the above dimensions to pounds pressure, 
and to feet, which gives the following re- 
sults: 

3.5 feet; 

0.38 foot; 

== 40 pounds; 

Q = 40.8 pounds. 

The area of the piston is 452 square 
inches, or 3.14 square fect. 

We can now find the volume of steam 
at any point of the stroke. When the 
piston is at C, the volume is 3.14 X 
3.5 = 10.9 cubic feet. When the piston 


| ll 


O F 
O P 
C F 
P 


is at Q, the volume is 3.14 X 0.38 = 


1.19 cubic feet. From a steam table we 
find the weight of one cubic foot of steam 
ať forty pounds absolute is 0.096 pound. 
Then, the weight of steam present when 
the piston is at C is 10.9 X 0.096 = 
1.046 pounds. The weight of steam pres- 
ent when the piston is at Q is 1.19 x 
0.096 = 0.114 pound. | 

The weight of steam in the cylinder at 
release is 1.046 pounds, and the weight 
kept for compression 0.114 pound. The 
weight exhausted per stroke is therefore 
1.046 — 0.114 = 0.932 pound. This 
quantity multiplied by the number of 
strokes per hour will give the weight of 
steam to be accounted for by the diagram, 
and this subtracted from the actual 
weight of feed-water used during this time 
will give the cylinder wastes due to con- 
densation and leakage. 

In regard to the actual use of the in- 
dicator itself, much has been written, and 
full directions are also provided by the 
makers with the instrument. 

The number of the spring to be used 
in any particular case depends mainly on 
the boiler pressure; as a general rule, 
however, the lightest spring that can safely 
be employed is preferable, because the 
lighter the spring the higher will be the 
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diagram, and hence the more accurate the 
measurements made. For the purpose of 
comparison it will be found advantageous 
to employ the same spring, where ad- 
missable, in taking diagrams from various 
engines under various conditions, as such 
comparison can then be made without 
making allowance for change in the ten- 
sion of the spring. 

_ TABLE OF SPRINGS AND MAXIMUM PRESS- 
URES FOR THE SAME. 


Maximum Safe 
Pressure. 
10 
10 15 
12 20 
16 . 24 


Scale of Spring. 
8 


SERSLSSSSLY 
5 


pd 


A No. 40 spring is a good standard for 
pressures below 80 or 90 pounds. For 
low pressures in compound engines it is 
customary to employ springs below No. 20. 

For engines of high relative speed it is 
well to employ springs of high tension 
to insure a smooth line in the diagram. 

To obtain clear, sharp lines on the 
diagram, the pencil lead should be fre- 


Fic. 4.—PANTOGRAPH FoR REDUCING 

ENGINE STROKE. | 
quently sharpened. In employing chemical 
paper, with which very satisfactory re- 
sults are obtained, a metallic marking 
point, instead of a pencil point, is used. 
A piece of ordinary brass wire, suitably 
sharpened, will answer for the marking 
point. The lines made in this manner are 
very clear and distinct, but will disappear 
in a short time. It is therefore necessary, 
in order to preserve the diagram, to trace 


ELECTRICAL REVIEW 


over the lines with a pencil or pen within 
a few days after they are made. 

To attach the indicator, a hole should 
be drilled and tapped at each end of the 
cylinder, a short distance from the cylin- 
der heads (unless, as is generally the case 
nowadays, this was done when the engine 
was being built), to fit a one-half-inch 
steam pipe. The indicator is attached to 
this pipe. Care should be taken to drill 
the holes so that they can not be inter- 
fered with by the piston, and wherever 
the pipes are attached they should commu- 
nicate freely with the steam in the cylin- 
der throughout the entire length of the 
stroke. 

In drilling and tapping holes in a cylin- 
der, care should be exercised that chips 
do not enter it. A simple method for 
preventing chips getting into the cylinder 
is to admit steam into it while the work 
of drilling and tapping the holes is being 
done, so that the chips will be blown out 
as fast as they accumulate. l 

The piping, bends, cocks and valves 
should in all cases be so constructed as to 
form a free and unobstructed passage for 
the flow of the steam from the engine 
cylinder to the indicator cylinder. 

The most satisfactory results are ob- 
tained by the employment of two indi- 
cators, one at each end of the cylinder, for 
the reason that long pipes and an excess- 


‘ive number of bends are thus avoided. 


These are especially detrimental in indi- 
cating high-speed engines. In all such 
cases the indicator should be placed as 
near to the cylinder as possible, so as to 
reduce the length of steam pipe to a 
minimum. If, however, but one indicator 
is available and it is not necessary to take 
cards at too short intervals, it should be 
used first at one end and then at the other 


, end of the cylinder. © 


Should there be a necessity for placing 
the indicator at the centre of the cylinder, 
large pipes and easy bends will, to a great 
extent, avoid the errors due to long pip- 
ing. In such cases a three-way cock should 
be employed, in which the steam follows 
easy bends instead of sharp angles. It is 
provided with an expansion joint for con- 
venience in making connections and to 
allow for any alteration in the length of 
the pipe due to expansion or contraction. 

Before attaching the indicator the cock 
should be opened and the pipes blown out 
and thoroughly cleared of all loose mate- 
rial that may have collected in them. 

Everything being properly connected 
and adjusted, stretch a blank card 
smoothly around the drum of the. indi- 
cator and fasten the ends with the spring 
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clips. Attach the driving cord so that the 
motion of the drum will be central; that 
is, so that it will revolve just as far in 
one direction on the forward stroke of the 
piston as it revolves in the opposite direc- 
tion on the return stroke. Open the cock 
to admit steam to the indicator till all 
the parts have become warmed. Shut the 
steam off, bring the pencil or marking 
point in contact with the paper, adjust 
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Fre. §.—GEARED REDucING MOVEMENT. 


the top screw, and trace a fine line upon 
the card. This is the atmospheric line. 
Open the cock, and after two or three 
revolutions apply the pencil to the card 
and take the diagram. If it is desired to 
ascertain the condition of the valve adjust- 
ment, the pencil need only be applied 
while the engine is making one revolution. 
But to determine the power, the pencil 
should be applied a number of times, so 
as to obtain a number of diagrams super- 
imposed on the same card. The fluctua- 
tion in the admission of steam, produced 
by governors which do not regulate 
closely, are so common that this course 
should always be pursued to obtain average 
results. After the diagram has been 
traced and the cock has been closed, the 
pencil should be applied lightly to the 
paper to see whether or not the position 
of the atmospheric line has been changed. 
Tf a new line is traced it is evidence of an 
error or derangement, and the operation 
should be repeated on a new card. 
Numerous devices are used to reduce the 
stroke of the engine to that of the indi- 
cator drum. The lazy tongs and other 
forms of the pantograph are quite com- 
mon; a type of the latter is shown in 
Fig. 4, It is constructed of light strips 
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of hard wood of sufficient thickness to 
withstand bending from its own weight. 
The point C is pivoted to a post or other 
rigid piece of timber, and the point D is 
pivoted to the cross-head of the engine 
and will travel a distance equal to the 
stroke of the engine. At the point E is 
attached the cord which communicates 


Fic. 6.—TypicaL Hicu-SPpeEED ENGINE CARD. 


with the indicator drum, and its travel is 
equal to the reduced stroke on the indi- 
cator card. All the other joints are pin- 
hinge joints, made to work as freely as 
possible without destroying the rigidity of 
the apparatus. 

The objection to all home-made reduc- 
ing motions is that they are more or less 
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Fig. 7.—TypicaL CARD FROM CORI.188 
ENGINE. 
inaccurately constructed, and very quickly 
give evidence of variations on the indi- 
cator card. The size, too, of most of 
these instruments is a detriment to their 
use; for, in a reducing motion such as is 
shown in Fig. 4, the length of the stroke 
of the engine is to the length of the re- 
duced stroke as the distance C D is to 
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Fic. 8.—CarD Snowing Too-EARLY 
ADMISSION. 
C E. It therefore follows that if the 
engine stroke is, for example, thirty 
inches, the reduced stroke three inches, 
and we construct our pantograph reduc- 
ing motion so that the distance C E equals 
ten inches, our proportion stands 30:3: : 
30 0 
CD: 10, or C D would equal ee = 
100 inches, which would be an inconve- 
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nient size to manage and quite impractic- 
able. 

An improved reducing motion device is 
shown in Fig. 5. It occupies much less 
space than the pantograph and is, on the 
whole, a more satisfactory method of at- 
taining the desired result. 

Sometimes an engine appears to run 
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Fic. 9.— CARD SHowinG LATE ADMIRSION. 


well, but a careful study of the indicator 
diagrams may show that considerable sav- 
ing might be made by correcting defects in 
the valve setting. 

The type of engine has much to do 
with the appearance of the diagram, and 
this must be taken into account when com- 
paring cards from different engines. This 
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Fre. 10.—CaRrD SHOWING EXCEssIVE BACK 
PRESSURE. 
fact is emphasized in Figs. 6 and 7, which 
show diagrams from a typical high-speed 
slide-valve engine of small size, and a Cor- 
liss engine running at low speed. 

The most effective steam distribution in 
the cylinder depends upon the proper 
timing of the different events, such as ad- 
mission, cut-off, release and compression, 
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Fig. 11.—Carp ILLUSTRATING LATE 
CUT-OFF. 


and an inspection of the indicator card 
will tell at once which of these require 
adjustment to obtain the best results. 

The following figures have been chosen 
to illustrate defective valve setting in 
various ways and will be found useful in 
connection with a discussion of this sub- 
ject in a following article. 

In all of the diagrams shown, let A rep- 
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resent the point of admission, B the cut- 
off, C release and D compression. 

The card in Fig. S shows too-early ad- 
mission, the admission line curving back- 
ward instead of rising perpendicular to 
the atmosphere as it should with a well- 
adjusted valve. With a plain slide valve, 
if one of the events takes place too early, 


Fie. 12.—CarD FROM CONDENSING ENGINE. 


all of the others are likely to have the 


same fault, which is the case with the card 


under discussion. This shows too much 
angular advance, and the eccentric should 
be shifted backward slightly upon the 
shaft. 

The opposite defects are shown in 
Fig. 9, where all of the events occur too 


Fia. 18.—Carp SuowinG UNBALANCED 
Loans ON ENGINE. 
late in the stroke. Here the admission 
line curves forward and release takes place 
at the end of the stroke. The eccentric 
in this case should be shifted backward. 
In Fig. 10 the steam distribution is good, 
but the card shows too much back press- 
ure, which may be due to small ports or 
the use of exhaust steam for heating or 


Fic. 14.—CARD ILLUSTRATING EXCESSIVE 
COMPRESSION. 


drying purposes. In Fig. 11 cut-off takes 
place so late in the stroke that steam 1S 
wasted through being exhausted at a com- 
paratively high pressure. 

Fig. 12 shows a card taken from a con- 
densing engine, in which case the back- 
pressure line is of course below the at- 
mospheric line. The wavy steam line 18 
caused by the vibration of the indicator 
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parts when attached to a high-speed en- 
gine. Before measuring the area of a card 
of this kind, an “average line” should be 
drawn as indicated by the dotted line in 
the cut, and this taken as the true outline 
of the diagram. The pair of diagrams 
shown in Fig. 13 are from a slide-valve 
engine. Although the admission lines 
are good, the sloping steam lines to the 
point of cut-off indicate wire drawing due 
to small steam ports or a slow movement 
of the valve. The areas of the two cards 
are unequal, the late cut-off and resulting 
late compression of one end increasing the 
area of that card more than the too-early 
cut-off and too-early compression of the 
other. : 

The cards should be equalized by adjust- 
ing the angular advance and length of 
valve stem. 

Fig. 14 shows a compression line ex- 
tending above boiler pressure. In com- 
puting the horse-power, the area of the 
small loop should be subtracted from the 
area of the card. If it is desired to keep 
the cut-off the same the compression can 
be reduced by increasing the inside lap. 

The proper amount of compression de- 
pends upon the type and speed of engine, 
varying from 0.9 of initial pressure in 
high-speed engines to 0.2 to 0.4 in those 
of low speed. It is not always possible 
in the case of a slide valve to arrange all 
of the events to the best advantage, but in 
general we may say: for too much com- 
pression, decrease the inside lap; for too 
early cut-off, decrease the outside lap. If 


the valve travel is increased, compression 
is decreased, and release is also retarded. 


——____«@<-____ 
American Street and Inter- 
urban Railway Engineering 

Association. 


The executive committee of the Ameri- 
can Street and Interurban Railway En- 
gineering Association desires to have pre- 
sented at the next conventian a report 
upon car houses, to consist of a compiia- 
tion of plans and synopsis of specifications 
of some of the more recent types. To 
make the report as comprehensive as pos- 
sible, it is desired to include car houses 
of the smaller roads, as well as those of 
the larger ones. The committee requests 
that the general managers and engineers 
of street and interurban railway companies 
send plans, photographs and descriptions 
of car houses possessing features of inter- 
est to Fred N. Bushnell, Stone & Webster 
Engineering Corporation, Boston, Mass. ; 
N. W. Graburn, Montreal Street Railway 
Company, Montreal, Quebec; or R. C. 
Taylor, Indiana Union Traction Com- 
pany, Anderson, Ind. 
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LIGHTNING PHENOMENA IN THE 
CLOUDS. '! 


BY CHARLES P. STEINMETZ. 


Naturally, as soon as determinations of 
spark voltages became available, attempts 
were made to estimate the voltage of a 
lightning flash. Considering the discharge 
as that in an ununiform field, and requir- 
ing about 10,000 volts per inch,a lightning 
flash of two miles, or about 10,000 feet 
length, would require a potential differ- 
ence of about 1,200,000,000 volts. The 
existence of such voltages in the clouds 
does not appear possible: a potential dif- 
ference of 1,000,000,000 volts would pro- 
duce a brush discharge of about one-half 
mile in length before the final lightning 
flash occurs. In the brush discharge the 
air is electrically broken down and con- 
ducting. But it is also mechanically and 
chemically broken down, that is, the mole- 


cules dissociated and recombined after the ` 


discharge in all possible combinations. 
That is, we get ozone and nitric acid, 
and a lightning flash produced by 1,000,- 
000,000 volts might be so followed by a 
deluge of nitric acid. This, fortunately, 
is not the case. 

An estimate of the voltage and the cur- 
rent in a lightning flash would not alone 
give the energy, if the duration of the 
discharge is not also known. We can, 
however, get an approximate estimate of 
the magnitude of the energy of the light- 
ning flash indirectly from photometric 
considerations, and eliminate the con- 
sideration of the duration of the flash by 
the integrating feature of the human eye 
for impressions of very short duration. 
An impression on the human eye persists 
for about 0.1 second, and any phe- 
nomenon of shorter duration than this 
appears to last this time. Hence the effect 
on the eye by a lightning flash would be 
about the same whether the flash lasts 
0.1 second or is of an intensity 1,000 
times greater, but lasting one-thousandth 
of the time. This means that the eye 
would see a lightning flash about in the 
same manner as if its light, and probably 
its energy, were spread uniformly over 
one-tenth of a second. 

The illumination given by a brilliant 
lightning flash is about of the same mag- 


nitude as good artificial illumination, per- 


haps one foot-candle, since at night-time, 
in a well-lighted room, the light of a 
lightning flash is quite appreciable. Esti- 
mating roughly one watt per candle foot, 
a lightning flash illuminating a space of 


1 From an address on *‘ Lightning and Lightning Pro- 
tection,’ delivered before the thirtieth convention of 
the National Electric Light Association, Washington, 
June 15, 1907. 
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two miles square, or 10° square feet, with 
one foot-candle would consume 108 watts, 
and as this is the illumination as averaged 
by the human eye over 0.1 second, the 
energy is 10’ watt-seconds, or 10,000 kilo- 
watt-seconds. The energy of a large 
lightning flash, estimated from its light, 
thus appears to be of the magnitude of 
10,000 kilowatt-seconds. This value, while 
considerable when expressed in electric 
quantities, is by no means so very great: 
reduced to heat measure, it only equals the 
latent heat of evaporation or condensation 
of about nine pounds of water. 

As seen, an estimate of the voltage of 
the lightning flash from length and dis- 
ruptive potential gradient of the air, does 
not give reasonable values; that is, the | 
lightning flash can not be a single dis- 
charge as that of a Leyden jar. An esti- 
mate of the voltage may be attempted 
in a different manner. 

Lightning flashes usually occur within 
thunder clouds and only rarely from cloud 
to cloud or from cloud to ground. They 
therefore seem to be rather due to equal- 
ization of potential differences within the 
cloud than discharges between oppositely 
charged bodies. Lightning occurs mainly 
when rapid condensation of moisture takes 
place in the air, and the electric phe- 
nomena seem to be the more intense the 
greater the rapidity of condensation, or 
rain formation. Thus the atmospheric 
electric disturbances seem to be connected 
with the condensation of water vapor to 
clouds and rain. 

Assuming water vapor in a_ higher 
stratum of the atmosphere to condense 
to moisture particles. These moisture 
particles have the potential of the air in 
which they float, that is, have a consider- 
able potential difference, perhaps 100,000 
volts or more, against ground, and so have 
an electric charge. These moisture par- 
ticles conglomerate with each other to 
larger moisture particles and ultimately 
rain drops. By the collection of n? par- 
ticles into one, the diameter of the par- 
ticle has increased n fold. Its capacity 
has also increased n fold (the capacity of 
a sphere being proportional to the diam- 
eter). The particle contains, however, the 
accumulated charges of n° smaller par- 
ticles, and n° times the charge, with n 
times the capacity, gives n? times the po- 
tential. It follows herefrom that with the 
conglomeration of the water particles, 
their potential must increase rapidly, pro- 
portional to the square of their diameter. 
The conglomeration of moisture particles 
in the clouds is, however, very uneven, 
due to the uneven distribution of moist- 
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ure, as is plainly seen by looking at any 
cloud. As a result thereof, starting with 
`a uniform potential in the stratum of the 
air where condensation begins, differences 
of potential distribution by necessity re- 
sult from the differences in the condensa- 
tion of water vapor to moisture and the 
accumulation of the moisture particles to 
larger ones; that is, the denser portions 
of the cloud are at a higher potential than 
the lighter portions. 

Such potential differences in the clouds 
increase with increasing agglomeration of 
moisture particles to rain drops, and the 
potential gradient so rises. Assuming 
even as low a potential gradient as 100 
volts per foot, in the cloud at the begin- 

ning of agglomeration of moisture par- 
ticles. The collection of n? such particles 
to one rain drop of n times the diameter 
and so n times the capacity, but contain- 
ing the static charge of n? particles, gives 
n? times the potential, and since the dis- 
tances between the particles are now n 
times as large, the potential gradient has 
increased n fold. That is, by conglomera- 
tion of water particles, the potential gra- 
dient rises proportional to the diameter of 
the particles. Estimating then the average 
size of moisture particles as 10~* inches 
at the beginning of agglomeration, when 
the potential gradient in the cloud is about 
100 volts per foot, then the breakdown 
potential of the air, of between 100,000 
and 200,000 volts per foot, would be 
reached when the drops have reached 
about 0.1 to 0.2 inch diameter, that is, the 
size of rain drops. 

Potential gradients in the cloud gradu- 
ally rise until the disruptive strength of 
the air is reached, and a discharge passes, 
equalizing the voltage at this spot. This, 
however, causes a greater potential gra- 
dient at the end of the discharge, exceed- 
ing the breakdown strength of the air, 
and so causes a second discharge, follow- 
ing over the path of the first, then a third 
and so on, until all of the potential dif- 
ferences or unequalities of the potential 
distribution in the cloud are leveled down 
by a series of successive discharges. The 
phenomenon is similar to that of a land- 
slide, setting off another and another 
landslide. Or it can best be pictured by 
representing’ the unequal moisture dis- 
tribution in the cloud by a relief map 
built of wet sand, the dense portion of 
the cloud, and so portions of high poten- 
tial, being represented by the hills, the 
light or low-potential portions of the cloud 
by the valleys of the relief map. As soon 
as the sand dries, somewhere where the 


declivity is very steep, that is, the potene 
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tial gradient very high, a slide occurs, 
this causes another slide, and so on, until 
the whole configuration of sand settles 
down to a flat and smooth shape, the hills 
are leveled off and the valleys filled. 

The existence of such successive dis- 
charges, following each other after appre- 
ciable intervals of time in the same path, 
has been shown by the photographs of 
lightning flashes taken with a rotating 
camera. In this case, by the motion of 
the camera, the successive flashes are re- 
corded side by side, and sometimes more 
than forty successive discharges have been 
counted, the whole phenomenon lasting 
about 0.6 second. 

It follows herefrom that lightning 
flashes in the clouds, of several miles 
length, may occur without any consider- 
able potential difference between the ends 
of the flash, but result from the disruptive 

, equalization of the unequal potential dis- 
tribution in the clouds, caused by unequal 
vapor density and unequal condensation 
and conglomeration of moisture particles. 

This also explains the relatively small 
tendency for discharges between cloud and 
ground, across a space in which no con- 
densation takes place, and where no un- 
equal potential distribution supplies the 
power for the discharge. Although the 
distance between cloud and ground may 
be smaller than the distance traversed by 
a lightning flash in the clouds, and the 
average potential difference between cloud 
and ground probably greater than the po- 
tential differences in the clouds, a dis- 
charge to ground probably occurs in gen- 
eral only when, by a heavy downpour of 
rain, a range of high potential is carried 
bodily part way down to ground. This 
also may explain why lightning discharges 
to the ground are usually followed by a 
heavy downpour of rain. 

Estimating, then, the disruptive 
strength of air under discharge conditions 
in a non-uniform field, and at the re- 
duced air pressure in the clouds, as 
100,000 volts per foot, the average po- 
tential gradient in the path of the light- 
ning discharge through the clouds would 
be about 50,000 volts per foot. This 
gradient, however, would not be uni- 
directional, but the potential would rise 
from a low, or even negative, value at a 
light portion of the cloud to a maximum 
value at a dense position, and then de- 
crease again; that is, give a gradient in 
the opposite direction, to a light position, 
etc., and the potential gradient would vary 
from nothing at a maximum potential 
point, to a maximum, equal to the break- 
down strength of air at the starting point 
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of the discharge, to zero at a minimum 
potential point. 

To estimate the current, which dis- 
charges in the lightning flash, the con- 
ductivity of air in the path of the dis- 
charge, and the diameter of the discharge 
are required, and both are unknown, so 
that any estimate must be approximate 
only. The specific resistance of gases and 
vapors decreases with increasing tempera- 
ture and with decreasing pressure. It is 
a few ohm-centimetres at atmospheric 
pressure, and the high temperature of the 
magnetite or carbon arc, and is also a few 
ohm-centimetres at -the low temperature 
and low pressure of a high-current Geiss- 
ler tube discharge. The mercury arc 
stream also gives a specific resistance of 
a few ohms. The temperature of the air 
in the lightning discharge probably is 
moderately high, but the pressure also not 
far from normal atmospheric, so that 100 
ohm-centimetres may not be far from the 
true magnitude of the resistance. Esti- 
mating one to two feet as the diameter of 
the discharge path, and 100 ohm-centi- 
metres as the specific resistance, and allow- 
ing for the inductance, gives, with an 
average potential gradient of 50,000 volts 
per foot, a current of about 10,000 am- 
peres. 

The heating effect and the magnetic ef- 
fect of lightning strokes also point to the 
passage of currents of some thousands of 
amperes. 

Assuming, then, the average potential 
gradient in the lightning flash as 50,000 
volts per foot, the current as 10,000 am- 
peres, a lightning flash of two miles length 
would represent a power of 5 X 10° kilo- 
watts. Estimating the energy of the 
discharge as approximated from the 
photometric consideration, as 10,000 kilo- 
watt-seconds, the duration of the discharge 
would be: 10*/5 X 10° 2. TO 
seconds, or two-millionths of a second. 

The discharge probably is oscillatory. 
In view of the high resistance of the dis- 
charge path, the damping effect must be 
very great, and a very large part of the 
energy is expended in the first half wave. 
That is, the discharge consists of only one 
or a very few half waves. Hence a dura- 
tion of the discharge of 2 X 10—* seconds, 
assuming two half waves as the average, 
gives 500,000 cycles as the frequency. 

Since the velocity of propagation of 
electric disturbances is the velocity of 
light, or 188,000 miles per second, the 
wave-length of a discharge of 500,000 
cycles is about 2,000 feet. 

A wave-length of 2,000 feet means that 
the current in the discharge flows in one 
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direction for 1,000 feet, then in the op- 
posite direction, that is, with opposite 
potential gradient, in the next 1,000 feet, 
etc. Hence, the average distance through 
which the potential gradient has the same 
` direction, or the distance between maxi- 
mum and minimum, between densest of 
lightest parts of the clouds is about 1,000 
feet. This agrees fairly well with the 
appearanace of the clouds to the cye, and 
it also agrecs in magnitude with the dis- 
tance over which the wind velocity varies, 
in gusts, as shown by Professor Langley 
in his investigations on the internal energy 
of the wind. 

With an average length of the half wave 
of 1,000 feet, and 50,000 volts per foot 
as the potential gradient, the potential 
differences in the clouds would be of the 
magnitude of 50,000,000 volts. These are 
values which appear reasonable. 

Assuming that an electric flash drains 
the electric energy of the cloud within a 
radius of about 100 to 200 feet from the 
path of the discharge, this affords a dif- 
ferent method of estimating the magni- 
tude of the energy of the lightning flash. 
Assuming, for ingtance, saturated air at 
forty degrees centigrade mixing with air 
at zero degrees centigrade, condensation 
of a part of the moisture occurs which can 
easily be calculated, and also the electro- 
static capacity. With a wave-length of 
2,000 feet, and a potential gradient of 
50,000 volts per foot, from the capacity 
follows the energy of the electrostatic 
chatge, which discharges as a lightning 
flash, This is found under the above as- 
sumption, as the magnitude of 10,000 kilo- 
watt-seconds, which agrees with the re- 
sults derived from the photometric con- 
siderations. 

To conclude, then, the approximate 
values of magnitude of the electric quan- 
tities in a lightning flash may be esti- 
mated as follows: 

Average potential gradient: 50,000 
volts per foot at the moment of discharge. 

Average potential difference between. 
different points of the cloud: 50,000,000 
volts, 

Average current in the discharge: 
10,000 amperes. 

Average duration of the discharge: 

1 
500,000 second. 

Average frequency of discharge: 500,- 
000 cycles. 

Average energy of the discharge: 
10,000 kilowatt-seconds, or 7,000,000 foot- 
pounds. 
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The Faraday Society. 


The thirtieth ordinary meeting of the 
Faraday Society, of Great Britain, was 
held on Tuesday, June 25, 1907, when a 
general discussion on “Hydrates in Solu- 
tion” took place. | 

The discussion was opened by Dr. T. 
Martin Lowry, who read a paper on “The 
Thermo-Chemistry of Electrolytes in Re- 


lation to the Hydrate Theory of Joniza- - 


tion,” by W. R. Bousfield and him- 
self. The process of ionization of 
a neutral salt in aqueous solution 
is usually attended with a development of 
heat. It is pointed out that the decompo- 
sition of potassium chloride into molecular 
potassium and molecular chlorine involves 
an absorption of 105,600 calories, and that 
a further absorption must accompany the 
decomposition of the molecules into atoms. 
The electrification of the atoms is also 
probably an endothermic action, and the 
change represented by the above equation, 
so far from involving the liberation of 250 
calories, must actually involve the absorp- 
tion of more than 100,000 calories. 

The process of ionization must therefore 
involve some powerful exothermic action 
not shown in the ordinary scheme, and it 
is suggested that this is supplied by the 
combination of the charged atoms or “ionic 
nuclei” with the solvent to form hydrated 
ions. 

A scheme was given whereby the work 
done in charging the ions, or in separating 
ions already changed, may be calculated on 
the assumption that the ions behave as 
charged conductors immersed in a fluid 
dielectric. The values deduced for the 
energy of electrification or of separation 
range from about 1,000 to 8,000 calories 
per equivalent. 

It is pointed out that according to the 
theory of electrolytic dissociation the heat 
of formation of a salt in dilute solution is 
the sum of the heats of formation of the 
ions. Values are deduced for the separate 
ionic heats of formation, and a table is 
given showing with what. remarkable ac- 
curacy the additive ław holds good; this 
additive relationship, which does not ap- 
pear in the heats of formation of the solid 
salts, affords important evidence in favor 
of the view that the ions exist independ- 
ently in dilute solutions. 

The majority of the heats of formation 
of the ions are large positive quantities. 
The energy liberated during the process 
of ionizing an element can not be due to 
the disruption of the molecules of the ele- 
ment into atoms, nor to the electrification 
of these atoms. Both of the above proc- 
esses appear to be endothermic, and it is 
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again necessary, in order to explain the 
thermochemical data, to postulate that 
ionization is accompanied by some exother- 
mic action. 

Dr. James C. Philip, M.A., read a 
paper entitled “Influence of Non-Electro- 
lytes and Electrolytes on the Solubility of 
Gases in Water. The Question of Hy- 
drates in Solution.” The author sup- 
ported the view according to which the 
diminished power of a solution to dissolve 
hydrogen and oxygen as compared with 
pure water is due mainly to the hydration 
of the solute and the consequent diminu- 
tion of the “free” solvent. 

Dr. George Senter read a paper on “Hy- 
drates in Solution; Discussion of Methods 
Suggested for Determining Degree of Hy- 
dration.” In forming an opinion as to 
the relative trustworthiness of different 
methods which have been suggested for 
determining the degree of hydration, re- 
gard must be had to the following con- 
siderations: (1) other things being equal, 
statical methods are more reliable than 
dynamical ones; (2) the law of mass ac- 
tion requires that for salts the degree of 
hydration must increase with dilution up 
to a point beyond which it remains practic- 
ally constant on further dilution; (3) if, 
as is usually the case, hydration is asso- 
ciated with evolution of heat, the com- 
plexity of the hydrates must decrease with 
rise of temperature. 

A paper communicated by Dr. Alex. 
Findlay on “The Stability of Hydrates as 
Indicated by Equilibrium Curves” was 
read also at this meeting. 

| oo 
Interborough-Metropolitan- 
Brooklyn Rapid Transit 
Investigation. 

The Public Service Commission has 
authorized William M. Ivins to begin an 
investigation of the books of the Inter- 
borough-Metropolitan Company and the 
Brooklyn Rapid Transit Company, in con- 
nection with the general investigation of 
these two companies to be undertaken by 
the commission. 

The resolution adopted by the com- 
mission reads as follows: 

“Resolved, That William M. Ivins, 
special counsel to the commission, is here- 
hy designated to inspect and examine any 
and all accounts, records, and memoranda, 
kept by all the street railroad corporations 
owned or controlled by or operated for, or 
on the account of the Interborough-Metro- 
politan Company or the Brooklyn Rapid 
Transit Company, and that such inspec- 
tion and examination is hereby ordered.” 
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London’s Electric Light and Power. 


OR the present, at least, no big elec- 
tric power scheme is to be pro- 
ceeded with, the latest proposal of 

the London County Council, which in ac- 
cordance with the views expressed by rate- 
payers at the March elections included the 
leasing of the powers to a company, hav- 
ing, for some unexplained reason, been 
rejected by the government. Although 
the existing companies were expecting to 
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benefit from the carrying out of such a 
scheme by being able to buy very cheaply 
any additional supply required beyond 
their present plant capacity, they are not 
at all displeased with the prospect of 
another year or more of grace in which to 
act alone. It seems, however, from what 
one can gather, that the necessities of 
London call for a big, comprehensive 
scheme of some kind, and that the com- 
panies must have the possibility hanging 


By, Albert H. Bridge. 


over their heads continuously until some- 
thing in the nature of definite advance is 
made. The companies contend that their 
linking up scheme for mutual intercon- 
nection of their different supply systems 
and centres would put them in a position 
to deal with the needs of the area effectu- 
ally, without the intervention of any pri- 
vate parties, but there is practically no 
prospect of this bill of theirs getting 


through this year. So next year we shall 
probably start de novo. It is a practical 
certainty that there will not be a new 
scheme promoted by the present London 
County Council then. The private par- 
ties who have promoted the administrative 
project year after year and dropped many 
thousands of pounds without any benefit, 
have had enough of that sort of thing 
and they are hardly likely to enter the 
ring again. The existing companies will 


Wurst END AND City ELECTRICITY SUPPLY COMPANY, LONDON 
SHOWING SULZER-LAHMEYER STEAM ENGINE GENERATOR SETS. 


doubtless bring forward once more their 
present proposals, though probably on 
somewhat developed lines, and there may 
be a combination of municipal authorities 
on their own account. 

But for the present things remain as 
they were, and the companies which have 
spare plant capacity at their stations may 
proceed to develop their Lusinesses to the 
utmost of their ability. The two prin- 


, ENGLAND, 


cipal companies that have a pretty con- 
siderable plant and mains capacity above 
and beyond the needs of the moment are 
the Charing Cross, West End and City 
Electricity Supply Company, Limited, 
and the Metropolitan Electric Supply 
Company, Limited. The former, several 
years ago when there was an electric rail- 
way demand anticipated, but which it 
could not meet because of the parlia- 
mentary limitation of its supply powers, 
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put down a large additional generating 
station at Bow, some miles outside its 
authorized area of supply. The fact that 
the new demand did not come on after 
a great amount of capital had been laid 
out on plant and mains, somewhat seri- 
ously affected the fortunes of the com- 
pany, and it is still in a marked degree 
affected thereby. For instance, last year, 
although the aggregate plant capacity at 
the company’s different stations, includ- 
ing Bow, was 20,400 kilowatts, the maxi- 
mum load recorded was only 11,411 kilo- 
watts, this including an exceptionally 
large loss in distribution which is gen- 
erally a feature of the company’s ac- 
counts, owing to a variety of causes. 

At the Bow generating station a 10,000- 
volt, fifty-cycle, three-phase current is 
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driven by Belliss & Morcom three-cylin- 
der, triple-expansion engines, running at 
230 revolutions a minute and exhausting 
into jet condensers in the basement. The 
1,600-kilowatt generators are driven by 
horizontal cross-compound type engines 
by Sulzer Brothers, of Winterthur, run- 
ning at 83.3 revolutions a minute. The 
4,000-kilowatt set consists of Sulzer en- 
gines of the vertical, three-cylinder com- 
pound type (speed 83.3 revolutions) and 
Lahmeyer rotating, field-type generators. 
All of the generators in the station are of 
this type. The magnet fields of the 800- 
kilowatt sets have twenty-six poles wound 
with copper wire and the 1,600 and 4,000- 
kilowatt sets have each seventy-two poles 
with windings of flat copper, edge wound. 
All the machines have two slots per pole 


3,000-KILOWATT SULZER-KOLBEN GENERATING UNIT AT THE WILLESDEN STATION OF THE 
METROPOLITAN ELECTRIC SUPPLY COMPANY, LONDON. 


produced with transforming substations 
at certain points in the area of supply for 
turning out a direct current at the con- 
sumer’s pressure. The boiler room has 
two rows of Hornsby boilers facing each 
other and coal bunkers of 7,500 tons ca- 
pacity overhead. The engine room runs 
parallel to the boiler room. The length 
of the building is 300 feet, but the site 
will admit of its extension, if necessary, 
to 500 feet. In one of the accompanying 
Photographs is shown the generating 
plant. It consists of two 800-kilowatt 
sets and four 1,600-kilowatt sets, and one 


4,000-kilowatt set which was put to work | 


last of all. The 800-kilowatt sets are 


per phase. It may be remembered that 
a full account of the equipment of the 
station and distributing system was given 
before the Institution of Electrica] En- 
gineers, of Great Britain, by W. H. Pat- 
chell shortly before his retirement from 
the chief engineership of the company 
last year. He is followed in that office 
by H. W. Kingston, who was formerly his 
chief assistant. 

The Willesden station of the Metropoli- 
tan Electric Supply Company may also 
be singled out for similar reference in 
view of its surplus capacity and readiness 
to meet increased demand. As they stand, 
however, neither this company nor the 
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Charing Cross, already referred to, can 
meet the consumer of power with the low 
rates that the promoters and engineers of 
the, for the time being, defeated projects 
hoped to be able to do, as a result of doing 
the thing on a much larger scale, with big 
turbo-generator sets and with cheaper 
sites, and so forth. 

The Metropolitan has been in existence 
for about twenty years and in recent years 


' has been most successful from a com- 


mercial point of view. It is one of those 
companies which commenced operations 
as an electric lighting concern and was 
Just beginning to do well when the de- 
mand for cheaper supply for power pur- 
poses began to arise and when municipal 
authorities were buying up electric light- 
ing undertakings that had been privately 


started in their districts. It was the good 


fortune of the Metropolitan to have a part 
of its system bought over at an enormous 
figure a year or two ago by the Maryle- 
bone Borough Council, and as that council 
has its fine turbo-gencrator station in full 
running the Metropolitan had a good sur- 
plus of plant. which was formerly em- 
ployed supplying Marylebone, freed and 
available for any required purpose at Wil- 
lesden. With a view to finding a use 
for this, extended powers for new district 
were obtained. The Willesden and other 
stations have an aggregate plant capacity 
of 18,500 kilowatts, but last year the 
maximum load recorded was 8,154 kilo- 
watts. The Willesden plant consists of 
various makes of engines and generators. 
The main sets, which were part of the 
original equipment, consist of five 1,500- 
kilowatt, 500-volt, Westinghouse steam- 
driven alternators whose sixty-cycle cur- 
rent is transformed up to 10,500 volts for 
the transmission to the mid-London area 
and Paddington. The first three of these 
are fitted with Wheeler surface condensers 
and the other two have Cole, Marchant 
and Morley type condensers. The next 
plant added consisted of two 3,000-kilo- 
watt sets, consisting of Sulzer vertical, 
compound, condensing engines driving 
two-phase, alternate-current generators of 
the Kolben type with revolving fields. 
There is also in the engine room a 3,000- 
kilowatt Dick-Kerr alternator driven by 
a Willans & Robinson steam turbine. 
The switchboard for the Kolben gen- 
erators is for the usual Ferranti cell-type 
pattern, and for the Westinghouse ma- 
chines, of the Westinghouse usual design. 
All is erected on a platform running along 
the west side of the station. The current 
is then conducted by heavy concentric 
mains through a subway into the trans- 
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former house, where it is raised to the 
required pressure for transmission into 
London by means of a number of 250- 
kilowatt, Berry transformers, which con- 
vert the pressure from 500 to 10,500 
volts. The boiler-house equipment in- 
cludes Babcock & Wilcox water-tube 
boilers, Davey-Paxman, dry-back boilers 
and Fraser’s dry-back boilers. Six large 
Donat cooling towers outside the boiler 
house deal with the circulating water. 
Coal is conveyed from the railway to the 
bunkers above the boiler house by a spe- 
cial Bennis tipplér and chain conveyer, 
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rates. With a plant capacity of 12,800 
kilowatts, it had a maximum load last 
year of 6,000 kilowatts. The City of 
London Company has a plant capacity of 
24,000 kilowatts and its maximum re- 
corded load last year was 17,000 kilo- 
watts. 

It has been complained that in meeting 
the demand of the public for lower 
charges per unit, as a result of the great 
publicity given to the probable effect of 
big power schemes, the companies have 
reduced their power rates to a point where 
they are practically unprofitable. They 
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or from barges by a Temperley trans- 
porter. 

The London Electric Supply Corpora- 
tion, at whose Deptford generating sta- 
tion in the very early days of electric 
lighting Ferranti carried out his pioneer- 
ing high-tension work, is a company 
which has been enterprisingly handled 
during recent vears in regard to power 
supply, but it is able to do a great deal 
more than is called for at its present 


have had to do this at a time when gas 
competition has become much keener than 
formerly, with a resultant falling off in 
electric progress, if not an actual loss of 
consumers, Whether they will adopt a 
policy of charging profitable rates, or 
whether they will think their interests 
are best served by a policy of enterpris- 
ingly getting hold of every possible con- 
sumer while they have a free hand with- 


out the bulk supplier, it will be interest- 
ing to see. 


Vol. 51—No. 5 


THE COSTS OF ELECTRICITY SUPPLY 
AND THEIR RELATIUN TO SCALES 
OF CHARGES.’ 


N 


BY H. R. BURNETT. 


Broadly speaking there are three classes 
of supply for which practically all central 
stations have to cater and for which scales 
of charges have to be fixed. 

(1) Lighting—Under this heading 
are included all ordinary lighting con- 
sumers whose supply may reasonably be 
expected to increase, to a lesser or greater 
extent, the maximum demand upon the 
generating plant. 

(2) Power and heat, including all or- 
dinary users of the supply for these pur- 
poses, whose supply, by reason of the 
hours at which it is required and the large 
diversity factor, does not materially in- 
crease the maximum demand upon the 
generating plant. 

(3) Special, including supply for pub- 
lic lighting, traction, large ‘power and 
other consumers, who, by reason of the 
extent or conditions of their supply, are 
entitled to special consideration. 

The scale or scales of charges for each 
class of consumers should be so arranged 
that each consumer, as far as possible, 
bears a fair proportion of the standing 
charges as well as the running costs in- 
curred on his behalf, and that over and 
above these charges his supply should re- 
sult in a reasonable profit to the under- 
takers, 

(1) Supply for Lighting—The scale or 
scales of charges for supply for lighting 
are necessarily based upon the maximum 
demand system, and a curve representing 
the cost of production for different out- 
puts is of considerable assistance in de- 
aiding what the scale should be. 

It must be borne in mind that there 
are alwavs a certain number of short-hour 
consumers who do not bear their fair 
proportion of the standing charges, and 
who must, in consequence, be supplied at 
a loss, which loss has to be made up by 
increasing the profit on the long-hour con- 
sumers. 

Having decided what is the maximum 
demand scale upon which the works can 
supply at a profit, the fixing of flat rates 
for various classes of consumers is a sim- 
ple matter. 

For example, suppose the maximum de- 
mand rate decided upon is: 

Twelve cents per kilowatt-hour for the 
first hour’s use of maximum demand per 
dav. 


1 Abstracted from a paper read at the annual conven- 
tion of the Incorporated Municipal Electrical Associa- 
tion of Great Britain, at Manchester, England, June 27. 
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Six -cents per kilowatt-hour for the 
remainder. 

In a provincial town, such as that with 
which the author is connected (Barrow-in- 
Furness), it is found that the average 
consumption in ordinary shops is equiva- 
lent to two hours’ use of the maximum de- 
mand per day. In dwelling houses and 
public houses three hours per day. It 
follows, therefore, that the flat rates for 
these consumers should be: 

Shops (two hours per day),. flat rate, 
nine cents per kilowatt-hour. 

Public houses and dwelling houses 
(three hours per day), eight cents per 
kilowatt-hour. 

(2) Supply for Power and Heat—The 
fixing of a scale or scales of charges for 
power and heat supply upon an equitable 
basis is a very much more difficult matter 
than in the case of lighting supply, owing 
to the great variety of purposes for which 
the supply may be required. 

Connected to the mains of almost any 
undertaking it will be found that there 
are consumers, using approximately the 
same number of units per annum, having 
the same maximum demand, possibly us- 


ing the power for similar purposes and 


paying the same rate per unit—yet one 
may be using his supply at such times 
as to increase the maximum demand upon 
the fenerating plant by the amount of his 
demand, while another uses his supply at 
such hours as to result in no increase in 
the demand upon the generating plant. 
Obviously the one consumer is very much 
more desirable from the supplier’s point 
of view than the other—yet no scale of 
charging in vogue, other than the two- 
rate referred to hereafter, will discrimin- 
ate between the two. 

Where the maximum demand system is 
adopted for power supply, the rough and 
ready method of fixing the scale of charges 
appears to be to make the initial and 
final prices per unit about one-half of 
those decided upon for the lighting sup- 
ply. | 

Tt is generally found expedient to have 
an alternative flat rate or sliding scale, 
in which the price per unit is usually 
about the same as that to which the con- 
Sumer would be entitled on the maximum 
demand system by two hours’ daily use 
of the supply. i 

(3) Special—The third and perhaps 
most important class of consumers for 
whom the engineer has to decide upon 
scales of charges are those who, by rea- 
son of the nature or extent of their sup- 
Ply, are entitled to special consideration. 
Under this category the author includes 
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public lighting, traction supply, supply 
to large power or lighting consumers, and 
stand-by supply. | 

In considering the price to be charged 
for any of these purposes, it is well to 
bear in mind that the charge should be 
made up of the following items, viz.: 

(1) Running charges, consisting of a 
proportion of the works costs. 

(2) Standing charges, consisting of: 

(a) Proportion of works costs. 

(b) Proportion of rents, rates and 
taxes. 

(c) Proportion of management charges. 


(d) Proportion of capital charges 
(general). 

(e) Special capital charges. 

(3) Profit. l 


(1) This item is ascertained from the 
curve of costs of production. 

(2) (a), (b), (c), (d), (e). It is 
usual to apportion all these items accord- 
ing to the maximum demand of the con- 
sumer, and in cases where the consumer’s 
maximum demand is liable to occur sim- 
ultaneously with the maximum load upon 
the generating station, this is a rational 
course to follow. 

(3) When the above charges have been 
properly apportioned, it is only necessary 
to add a small percentage, say ten per 
cent, for profit. 

SUPPLY DURING RESTRICTED HOURS. 

When the supply is only given at such 
hours that it will not increase the maxi- 
mum load upon the generating station, 
the standing charges (2), (a),. (b), (c), 
(d) will not be materially affected by the 
supply, and the price charged should 
therefore be made up of the following 
items: 

(1) Running charges. 

(2) (e) Capital charges on special capi- 
tal expenditure, if any. 

(3) Profit. , 

The running charges are ascertained as 
before from the curves showing the cost 
of generation, and the effect of any special 
capital expenditure (such as an extension 
of mains) entailed by the supply is easily 
calculated and must be allowed for. 

The allowance for profit should, how- 
ever, in this case be considerably increased 
to cover the use of plant, mains, ete. Ex- 
actly what margin should be allowed is, of 
course, a matter of opinion, but in justice 
to the consumers who have the capital 
charges upon the plant to bear, and as a 
matter of sound business, the allowance 
should, in the opinion of the author, be 
in the neighborhood of fifty per cent on 
the cost. Even with this margin for 
profit the prices arrived at are quite mod- 
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erate. The important bearing which 
even a comparatively small special capital 
expenditure may have upon the price 
which should be charged is often over- 
looked. 


SUGGESTED BASIS FOR FIXING SCALES OF 
CHARGES. 


The author suggests a schedule of 
charges based upon the following lines: 

Supply for lighting: 

(1) A maximum demand rate so ar- 
ranged that the price charged to a con- 
sumer using the supply for two hours 
per day, is from ten per cent to fifteen 
per cent in excess of the ascertained cost 
of the supply. 

(2) (a) An optional flat rate for any 
consumer based upon two hours daily use 
of the supply on scale (1). 

(2) (b) Optional flat rates for par- 
ticular classes of consumers, such as ho- 
tels, clubs, public houses, and dwelling 


‘houses, based upon scale (1), the rate 


being fixed according to the ascertained 
average daily use of the supply by these 
consumers. a 

Supply for power and heat: 

(3) A maximum demand rate in which 
the initial and final prices are each one- 
half of the prices charged on scale ( 1). 

(4) An optional flat rate for all con- 
sumers based upon two hours daily use 
of the supply on scale (3). 

Supply to special consumers: 

(5) The price charged to be the as- 
certained cost of supply plus ten per cent 
to fifteen per cent for profit. 

Restricted hour or two-rate supply: 

(6) The price to be based upon the as- 
certained “running costs” of supply plus 
fifty per cent for proportion of standing 
costs, use of plant, and profit. Any sup- 
ply taken between sunset and 12 mid- 
night to be charged at maximum price on 
scale (1). 

SLIDING SCALES. 

In cases where it is deemed desirable 
to adopt a sliding scale, the scale should 
be obtained by varying the discount upon 
the flat rate according to the consump- 
tion as follows: 

For first 1,000 kilowatt-hours (or other 
quantity) per quarter, price = flat rate, 
net. 

For the next 1,000 kilowatt-hours per 
quarter, price = flat rate less ten per cent. 

For the next 1,000 kilowatt-hours per 
quarter, price = flat rate, less fifteen per 
cent. 

For all over 3,000 kilowatt-hours per 
quater, price = flat rate, less twenty per 
cent. 

By arranging a sliding scale in this 
manner, the anomalous position of a con- 
sumer being able to reduce his total bill 
by increasing his consumption (which is 
possible upon the scale of charges in force 
in some towns) is avoided. 
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Report of the Committee on 
Investigation of Public 
Ownership. 

The final report of the conclusions of 
the Committee on Investigation of the Na- 
tional Civic Federation Commission on 
Public Ownership and Operation has been 
made ‘public. This committee, of which 
Melville E. Ingalls, chairman board of 
directors Big Four Railroad, is chairman, 
made a thorough investigation of munic- 
ipal and private workings of gas, electric 
light, water and street railway plants, both 
in the United States and England. Of the 
committeemen, all but one, Walton Clark, 
of Philadelphia, who presents a separate 
paper giving his views, sign the report. 
Charles L. Edgar, of Boston, and W. J. 
Clark, of New York, present a statement 
of minor exceptions. The conclusions 
reached give in detail the opinions of the 
committee on all the various questions 
connected with the public ownership prob- 
lem, and present a number of recommen- 
dations on the subject. ‘The report in 
part is as follows: 

“Tt is difficult to give positive answers of 
universal application to the questions aris- 
ing as to the success or failure of municipal 
ownership as compared with private own- 
ership. The local conditions affecting par- 
ticular plants are in many cases so peculiar 
as to make a satisfactory comparison ,im- 
possible, and it is very difficult to estimate 
the allowance that should be made for 
these local conditions. 

“Further, the difficulty of reaching sat- 
isfactory results by the comparative meth- 
od is not confined to special or local con- 
ditions.. It is true, as well, of much 
broader questions. Thus any attempt to 
compare municipal with private electric 
light plants in the United States would 
be fruitless if allowance were not made 
for the fact that in most cases such munic- 
ipal plants are confined to street lighting 
and may not do commercial business. Al- 
lowance must be made also for the fact 
that many municipal plants have had a 
struggle to exist in the face of unsympa- 
thetic public opinion. Again, in England 
consideration must be given to the fact 
that the municipal electric hght and street 
railway plants have permanent rights, 
while the rights of the private companies 
operating these particular utilities are 
limited as to the length of their existence, 
many street railway franchises expiring 
twenty-one years after they were granted. 

“Finally, not only must it be borne in 
mind that the social and political condi- 
tions which characterize the two countries 
find expression in their private and public 
systems, but we must consider the differ- 
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ence in the nature of the two peoples which 
causes them to adopt different ideas and 
views as to the expediency of certain 
things. In other words, a measure of suc- 
cess in the municipal management of pub- 
lic utilities in England should not be re- 
garded as necessarily indicating that the 
municipal management of the same utili- 
ties in this country would be followed by 
a like measure of success. Conditions are 
quite different in the two countries, 

“There are some general principles 
which we wish to present as practically the 
unanimous sentiment of our committee. 

“First, we wish to emphasize the fact 
that the public utilities studied are so con- 
stituted that it is impossible for them to 
be regulated by competition. Therefore, 
they must be controlled and regulated by 
the government; or they must be left to do 
as they please; or they must be operated 
by the public. There is no other course. 
None of us is in favor of leaving them 
to their own will, and the question is 
whether it is better to regulate or to op- 
erate. 

“There are no particular reasons why 
the financial results from private or pub- 
lic operation should be different if the 


conditions are the same. In each case it- 


is a question of the proper man in charge 
of the business and of local conditions. 
“We are of the opinion that a public 
utility which concerns the health of the 
citizens should not be left to individuals, 
where the temptation of profit might pro- 


duce disastrous results, and therefore it is- 


our judgment that undertakings in which 
the sanitary motive largely enters should 
be operated by the public. 

“We have come to the conclusion that 
municipal ownership of public utilities 
should not be extended to revenue-produc- 
ing industries which do not involve the 
public health, the public safety, public 
transportation, or the permanent occupa- 
tion of public streets. or grounds, and that 
municipal operation should not be under- 
taken solely for profit. 

“We are also of the opinion that all 
future grants to private companies for the 
construction and operation of public utili- 
ties should be terminable after a certain 
fixed period, and that meanwhile cities 
should have the right to purchase the 
property for operation, lease or sale, pay- 
ing its fair value. 

“To carry out these recommendations 
effectively and to protect the rights of the 
people, we recommend that the various 
states should give to their municipalities 
the authority, upon popular vote, under 
reasonable regulations, to build and oper- 
ate public utilities, or to build and lease 
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the same, or to take over works already 
constructed. In no other way can the 
people be put upon a fair trading basis 
and obtain from the individual companies 
such rights as they ought to have. We be- 
lieve that this provision will tend to make 
it to the enlightened self-interest of the 
public utility companies to furnish ade- 
quate service upon fair terms, and to 
this extent will tend to render it unneces- 
sary for the public to take over the exist- 
ing utilities or to acquire new ones. 

“Furthermore, we recommend that pro- 
vision be: made for a competent public 
authority, with power to require for all 
public utilities a uniform system of 
records and accounts, giving all financial 
data and all information concerning the 
quality of service and the cost thereof; 
which data shall be published and distrib- 
uted to the public like other official re- 
ports; and also that no stock or bonds for 
public utilities shall be issued without the 
approval of some competent public author- 
ity. 

“We also recommend the consideration 
of the ‘sliding scale,’ which has proved 
successful in some cases in England with 
reference to gas and has been adopted in 
Boston. 

“In case the management of public 
utilities is left with private companies, 
the public should retain in all cases an 
interest in the growth and profits of the 
future. either by a share of the profits 
or a reduction of the charges, the latter 
heing preferable as it inures to the benefit 
of those who use the utilities, while a 
share of the profits benefits the taxpayers. 

“Our investigations teach us that no 
municipal operation is likely to be highly 
successful that does not provide for: 

“First—An executive manager with 
full responsibility, holding his position 
during good behavior. 

“Second—Exclusion of political in- 
fluence and personal favoritism from the 
management of the undertaking. | 

“Third—Separation of the finances of 
the undertaking from those of the rest of 
the city. 

“Fourth—Exemption from the debt 
limit of the necessary bond issues for reve- 
nue-producing utilities, which shall be a 
first charge upon the property and reve- 
nues of such undertaking. 

“We wish to bring to your consideration 
the danger here in the United States of 
turning over these public utilities to the 
present government of some of our cities. 
Some, we know, are well governed and the 
situation on the whole scems to be improv- 
ing, but they are not up to the govern- 
ment of British cities. We found in Eng- 
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land and Scotland a high type of munici- 
pal government, which is the result of 
many years of struggle and improve- 
ment. Business men seem to take a pride 
in serving as city councillors or alder- 
men, and the government of such cities 
as: Glasgow, Manchester, Birmingham 
-and’ others’ includes many of the best 
citizens of the city. These conditions are 
distinctly favorable to municipal opera- 
tion.” 

Charles L. Edgar and William J. Clark 
dissent from the conclusions of the com- 
mittee’s report on the following points: 

First—That there are no particular 
reasons why the financial results from 
private or public operation should be dif- 
ferent if the conditions are the same, as 
this implies that the conditions are or are 
likelv to be the same. 

Second—That a public utility which 
concerns the health of the citizens should 
not be left to individuals, where the temp- 
tation of profit might produce disastrous 
results, and therefore it is their judgment 
that undertakings in which the sanitary 
motive largely enters should be operated 
by the public, since this conclusion has 
not been proved by the investigation. In 
the opinion of Messrs. Edgar and Clark, 
privately operated water systems were 
as properly and successfully managed as 
the publicly operated water systems. 

Third—That municipal ownership of 
public utilities should not be extended to 
revenue-producing industries which do not 
involve the public health, the public safety, 
public transportation, or the permanent 
occupation of public streets or grounds, 
and that municipal operation should not 
be solely for profit, because this sentence 
18 &0 drawn that to a casual reader it im- 
plies that the opposite is advisable. ` 

Fourth—The recommendation that to 
carry out these recommendations ef- 


fectively and to protect the rights 
of the people the various states 
should sive to their municipalities 


the’ authority, upon popular vote under 
reasonable regulations, to build and op- 
erate, or build and lease, or take over 
works already constructed; because the 
words “under reasonable regulations” were 
put into the report at the suggestion of 
Mr. Edgar, and were intended by him to 
mean such regulations as would compel 
deliberate consideration not only by the 
people, but by their representatives, and 
would consequently prevent the superficial 
attractiveness of the scheme from overrid- 
ing the sober second thought of the people, 
` and thev strongly dissent from any defini- 
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tion of regulations which does not carry 
these points. 

Walton Clark, third vice-president of 
the United Gas Improvement Company, 
in a separate paper, sets forth his agree- 
ment with the other members of the com- 
mittee that “companies entrusted with 
franchises and charters for the operation 
of so-called public service industries 
should be subject to regulation.” He dis- 
sents, however, from the statement of the 
committee regarding waterworks, and also 
from the statement, speaking of politics 
in Glasgow, Manchester and Birmingham, 
that these conditions are distinctly favor- 
able to municipal operation, if by this is 
meant a municipal ownership that may be 
favorably compared with private owner- 
ship, in the character of its results and in 
benefit to the city and citizens served. 
` On the general subject of municipal 
ownership, Mr. Clark says the investiga- 
tion in which he has taken part has con- 
vinced him that municipal ownership has 
not proved equal to private ownership, in 
henefits to the consumer, citizen or city. 
He does not agree that the wav should 
he left open for any municipality to under- 
take any trading operation, without special 
authorization by the legislature of the 
state wherein it is located. 

Mr, Clark also dissents from the opinion 
that a city should have the right to pur- 


chase at its option the property of public- ` 


service corporations for operation, lease 
or sale. He bases his opposition on the 
belief that it is practically impossible to 
secure private funds for investment in an 
enterprise subject to purchase by a muni- 
cipalitv at any date to be selected by the 
municipality, and because he believes that 
the impossibility of so securing private 
investment may, and often will, work a 
social harm to a community. 

Finally, Mr. Clark savs he is convinced 
that the condition of the British people, 
individually or collectively, has not been 
improved by the municipalization of the 
industries investigated; and that po- 
litical and social conditions in the 
United States are less favorable to the suc- 
cess of municipal ownership than are the 
same conditions in Great Britain. This 
conclusion is strengthened by the commit- 


tee’s investigation into municipalized in-. 


dustries in the United States. He is con- 
vinced that, under American conditions, 
the svstem of private ownership of public 
utilities is best for the citizens and the 
consumers. He recommends state regula- 


tion and protection of public-service com- 
panies, provided by statute, and as far as 
possible automatic in its application and 
operation. 
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Telephotography in Germany. 

United States Consul Thomas H. Nor- 
ton, of Chemnitz, reports that much at- 
tention ig now paid in Germany to the 
success which has attended the installa- 
tion of Professor Korn’s invention for 
the transmission by wire of photographic 
reproductions over long distances. His 
latest experiments show that nearly as 
satisfactory results are secured by mak- 
ing use of ordinary telephone wires as 
on lines specially constructed for the pur- 
pose. The only difficulty encountered on 
telephone wires results from calls on ad- 
joining wires. These cause the formation 
of zigzag lines on the reproduced picture 
at the receiving station, which are easily 
corrected by retouching. Alterations in 
current intensity by ringing on or ringing 
off, as well as during conversations over 
adjoining wires, are without effect. It 
is further shown that the wire employed 
for photographic reproduction can simul- 
taneously be utilized for telephonic conver- 
sation.. The first journal to utilize the 
new .invention is the Copenhagen daily 
Politiken, which has ordered a complete 
installation for telephonic and telephoto- 
graphic communication with its Berlin 


office. 
0 


Code of Rules for Motormen 
and Conductors. 

At the Columbus convention of the 
American Street and Interurban Railway 
Association, held last October, the com- 
mittee on Standard Code of Rules sub- 
mitted a report in which were embraced a 
code of general rules for the government 
of motormen and conductors of city roads, 
another code applicable to interurban 
roads and a third for high-speed electric 
roads. These rules are printed in the 
twenty-fifth annual report of the associa- 
tion and have also been issued in pamph- 
let form. 

This committee now desires to know if 
these rules have been generally adopted 
and for this purpose is sending out a data- 
sheet, which the railroad companies are 
requested, to fill out and return. If the 
rules are not in use, the reason for this 
is asked; aiso, when the rules in force 
differ from the code, the differences are 
requested. 

The committee asks for suggestions and 
copies of other rules now in force. 

These data-sheets may be obtained from 
the secretary of the association, B. V., 
Swenson, 29 West Thirty-ninth street, 
New York city, to whom all replies should 
he sent. 
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Efeetrical Display in Phila- sitions held in this country, where more 
detphia. permanent methods were possible. For a The opportunity of showing the enterpris- 


During the annual reunion of the Elks, temporary display to be in use for but ing spirit of the city was seized upon, and 
which was held in Philadelphia, July ?5- one week, that recently made in Philadel- the displav of bunting, flags, and emblems 


20, an elaborate electrical display took phia was mast claborate. of every description was elaborate and 


merchants was immediate and generous. 
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TuE Exvks’ CONVENTION, PHILADELPHIA, Pa., JULY 15-20. THE ELECTRICAL DECORATIONS OF TBE PHILADELPHIA ELECTRIC COMPANY ; 
3,500 INCANDESCENT AND FOURTEEN NERNST LAMPS. 


When it was proposed that the coming costly. The main streets of the city, and 
of the Elks be made the occasion of a spe- even certain of the streets in the outlying 
districts, were gorgeously decorated. How- 


place, which was said to be one of the 
finest and most complete displays of this 
kind whieh has ever been made; exception 
of course, being made to the large expo- play, 


cial effort to produce a magnificent dis- 
the response of the Philadelphia ever, in comparison with these decorations, 
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THE EvkKs’ CONVENTION, PHILADELPara, PA., 
JULY 15-20. THE RECORD BUILDING; 1,500 
INCANDESCENT LAMPRE. 


Court or Honor, LOOKING SOUTH. 


ELECTRICAL REVIEW 


the electrical display was far more ef- 
fective. This attracted many thousands 
of people to that part of the city where it 
was in operation every night during the 
week. 

One of the moving spirits of this dis- 


play was the Philadelphia Electric Com- 


pany, which made great effort to work up 
public interest, and to create a display 
which would not only reflect credit upon 
the city, but which would outshine all 
previous efforts. For many weeks before 
the convening of the Elks, the Electric 
Company was talking about the electrical 
display to its customers, and in this way 
a good deal of interest was aroused. About 
three weeks before the convention, the 
company began a campaign of advertising 
in the daily papers; this advertising being 
intended to arouse the civic pride of Phila- 
delphians and to bring to them the realiza- 
tion of the opportunity for advertising of- 
fered by the influx of several hundred 
thousand visitors to Philadelphia and to 
pointing out that the most effective way 
was by means of an electrical display. 
This was followed by a postal card cam- 


paign, conducted along the same lines, 
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and the interest in the matter maintained 
until the solicitors were able to make their 
rounds. The result of this was some- 
what unexpected, as the demand for elec- 
trical supplies became so great that the 
stock of the city was exhausted in certain 
lines several days before the convention 
met. It was estimated that there were 
used in producing the electrical display, 
between 300,000 and 500,000 lamps. The 
Philadelphia Electric Company, however, 
estimate from its evening loads that there 
were 300,000 as a maximum. 

Many of the displays made were very 
artistic and effective. This is well illus- 
trated by the accompanying photographs, 
one of which shows the decorations on the 
City Hall, where the Court of Honor was 
established. The court extended for a 
distance of six city blocks, the City Hall 
being in the centre. It was a central 
point, to which the crowds were attracted. 
The Court of Honor ran north and south 


on Broad street; to the east of the City 


Hall, Market street was ablaze with lights, 
and the large department stores vied with 
each other in their exhibits. 

Another one of the illustrations shows 
the decorations of the Philadelphia Elec- 
tric Company’s building; while the other 
two show striking effects. About three- 
fourths of the large electric load created by 
these decorations, was carried by the 
Philadelphia Electric Company, it is said, 
without any hitch and with no interfer- 
ence with the regular service. 


A feature of the week was the offering — 


of prizes by the Elks’ convention commit- 
tee for the best electrical display. In 
awarding these prizes, the extent of the 
display, as well as the artistic character, 
carried weight. As an indication of the size 
of the exhibits, the following may be men- 
tioned: on the North American Building, 
there was 16,000 lamps; Lit Brothers, 
12,000 lamps; Strawhridge & Clothier, N. 
Snellenberg & Co., each had 15,000 lamps. 
John Wanamaker, 6,000 lamps; Philadel- 
phia Electric Company, 3,500 lamps, and 
a number of other buildings had several 
thousand lamps apiece. On the City Hall 
there were 19,000 lamps, and in the Court 
of Honor, 13,500 lamps. The Record 


Building. shown among the illustrations, 
was decorated with 1,500 lamps. 
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Electric Trains on the New 
| Haven Road. 

On Wednesday, July 24. the electric 
service of the New York, New Haven & 
Hartford Railroad Company, leading into 
New York city, was inaugurated, This 
completes the electrification of the rail- 
road systems entering into the borough of 
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Manhattan, and removes the steam loco- 
motive from these tracks. 

At. the present time the New Haven 
system is operated only from New Ro- 
chelle. In-a few days it is expected that 
the electric zone of this road will be ex- 
tended to Port Chester, and by September 
1 electric trains will be running between 
New York and Stamford, Ct. The last 
of the electric locomotives, which were fur- 
nished by the Westinghouse Electric and 
Manufacturing Company, has been de- 


livered, the railroad company now having New York has granted a writ of certiorari 


thirty-five of these locomotives, each rated 
at 1,000 horse-power. 

The putting into service of this system 
marks an important epoch in the electrifi- 
cation of steam railroads, for this is the 
first large single-phase system to be in- 
stalled. There have been several single- 


phase roads put into service within the 


last year or two, but these have all been 


of the interurban type. The New Haven 


system, as is: well known, is one of the 
large railroad systems of the castern 


states, and the selection of the single- 
“phase system for this work marks a de- 


parture from all previous undertakings. 
This road was forced by legislative action 
to abandon the steam locomotive within 
the city of Néw York. Several years ago 
it decided upon electrification, and last 
year selected the single-phase system, the 
contract being given to the Westinghouse 
Electric and Manufacturing Company. 
The same company was also given the 
contract for the power-house equipment. 
The power-house is located at Stamford, 
and is equipped with Westinghouse steam 
turbo-generators. 

` Since April 18 the single-phase system 
has been practically complete, and instruc- 
tion trains have been in operation. The 
opening of the service to the public was 
delayed, however, until arrangements 
could be completed with the New York 
Central & Hudson River Railroad for 
the purchase of power used while running 
over the latter road’s tracks in New York 
city. 

The current for the new system is trans- 
mitted by an overhead line from New 
Rochelle to the junction of the New York 
Central’s tracks near Woodlawn. From 
here power is taken from the latter com- 
pany’s third-rail. | 

The New Haven trains are made up of 
regular passenger coaches coupled to an 
electric locomotive and speeds of seventy- 
five miles an hour are attainable. The 
first train left New Rochelle at 7.50 A. M., 
Wednesday, arriving at the Grand Central 
station at 8.28. The running is said to 
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have been very smooth, and the locomo- 
tive easily maintained schedule time. 
The New Haven road has not yet 
bought any motor-car equipments, though 
it is said that this may be done later on. 
All the trains, for the present, will be 
drawn by the locomotives. 
O 
Application for Reduction in 
the Speciali Tax by the 
Brooklyn Rapid Transit 
Company. 
Judge Blatzek in the Supreme Court of 


directing the state board of tax commis- 
sion of New York to show cause upon 
August 25 why the final assessment they 
fixed recently on the value of the special 
franchise held by the constituent roads 
of the Brooklyn Rapid Transit system 
should not be reduced as excessive and 
illegal. 

The total reduction asked for is $43,- 
666,644.38. The companies concerned are 
the Brooklyn Union Electric Railway, the 


“Brooklyn Heights Railroad, the Nassau 
Electric Railway, the Coney Island & 


Gravesend -Railway, the South Brooklyn 
Railway (as lessee of the Prospect Park 
& Coney Island Railway Company), the 
Brooklyn Heights Railroad Company (as 
lessee of the Brooklyn City Railroad Com- 
pany), and the Brooklyn, Queens County 
& Suburban Railroad Company. The 
writs were granted on the application of 
T.*S. Williams, who is president of each 
of the seven corporations. 

Mr. Williams declares that the assess- 
ments are not only exorbitant but intoler- 
able, and that the burdens placed by them 
on the companies are such that unless re- 
duced it will absorb all the net earnings. 
He pointed out that in the case of the 
Brooklyn Union Railway, the total taxa- 
tion of all kind, state and local, which 
this company has to pay, amounts to 
more than sixty-one per cent of the total 
net earnings, and the condition in the 
case of the other companies is similar. He 
called attention to the fact that the total 
assessment for the special franchise of the 
companies constituting the Brooklyn 
Rapid Transit Company amounts to 
$54,436,000. This is an increase over 
the assessment for last year of $20,905,- 
000, and the comparison of the companies 
earnings with those of the previous year 
does not justify any such increase. Mr. 
Williams asserts that the system of assess- 
ing special franchises is manifestly unfair 
as there is no adequate stand of compari- 
son established, nor is any rule laid down 
for the guidance of the tax commissioners. 
He urges that the assessment must be re- 
duced if the corporations are to continue 
to earn profits or pay dividends. 


August 3, 1907 


«Good Advice to Trade 
i Papers.” 


In an article entitled “Good Advice to 
Trade Papers,” J. C. McQuiston, manager 
of the Westinghouse Companies’ Publish- 
ing Department, presents some interest- 
ing and instructive views in the July issue 
of Profitable Advertising. The following 
abstract will be of particular interest to 
manufacturers in the electrical field: 

“As to the editorial and reading mat- 
ter that should be published in any tech- 
nical or trade paper, this is and should 
be beyond the control or suggestion of the 
advertising man representing the manu- 
factory or the advertising manager of the 
paper. The sole aim should be to handle 
the subject in such a way that the readers 
of the paper may be kept thoroughly alive 
as to the progress being made in the par- 
ticular line in which the paper circulates. 
Manufacturers can, in many ways, assist 
in gathering matter for the paper, and are 
usually very glad to thus assist. In all 
such matters the personality of the editor 
should be seen in the finished matter as it 
appears in the paper. Statements should 
be strong and unbiased, and presented in 
such a way as to elicit confidence on the 
part of all who read them. The placing 
of advertisements in technical and trade 
papers should not entitle the advertiser 
to space in the editorial or reading 
columns, unless merited through the mat- 
ter presented. Neither should the de- 
scription of a plant in which the appa- 
ratus of a manufacturer is referred to in 
any way obligate the manufacturer of that 
apparatus to take space in that issue or 
in any future issue. A broad spirit along 
this line will tend to strengthen the tech- 
nical and trade papers among manufac- 
turers,” 
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The Dean Automatic Tele- 
graph System. 

Announcement is made that Robert L. 
Dean, of Kansas City, Mo., has recently 
vented an automatic telegraph system 
for which a number of remarkable 
features are claimed. The basic principle 
of the Dean telegraph system is radically 
different from hitherto exploited auto- 
mati¢ systems, The message is not trans- 
mitted from a perforated tape nor re- 
celved on a tape, but is prepared in page 
form with an ordinary typewriter, using 
special type, with dots and dashes above 
and below each letter. The dots are so 
arranged that positive and negative im- 
pulses are sent over the wire when de- 
sired. A three-wire motor-generator is 


ten at the same time. 
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employed for furnishing the alternative 
impulses. 

The sheet is embossed and typewrit- 
If a mistake is 
made, the operator erases the emboss and 
rewrites the word in which the mistake 
has occurred. It is stated that after the 
letter is prepared for automatic transmis- 
sion it may be fed through the transmit- 
ting instrument at a speed of from 300 
to 500 words per minute and received at 
a receiving station in Gothic letters, in 
page form. In the sending instrument 
two styluses are used to send positive and 
negative signals. These styluses are made 
of sapphire, ground to a certain angle 
suitable for the work which passes over 
the embosses, and close a metallic circuit. 

The general construction of the receiv- 
ing instrument is the same as the sending 
instrument, with the exception that it has 
a printer instead of a stylus. The printer 
consists of two characters, with which the 
entire alphabet is produced. One charac- 
ter is actuated by a positive impulse, and 
the other by a negative impulse. A polar 
relay of special design, having two arma- 
tures, is employed. One armature con- 
trols one character, and the other arma- 
ture controls the other character. 

It is stated that this system is now do- 
ing commercial work between Kansas City 
and St. Louis, Mo., on a phantom circuit 
of 320 miles. 

————_-@—o____ 
The High-Resistance Contact 

Thermo-Electric Detector 

for Electrical Waves. 


If two metals standing far apart in the 
thermo-electric series be so brought in 
contact that their contact resistance is 
sufficiently high, and if the surfaces of 
the metals are of such a nature that heat 
is not conducted away too rapidly from 
the point of contact, then the passage of 


electrical oscillations through the junction 


will produce direct electromotive forces, 
which may be detected in a galvanometer 
or telephone in series with the thermo ele- 
ment. This principle has been applied 
hy L. W. Austin, who finds it extremely 
simple in practice; but there are few 
pairs of metals only which give suitable 
contact conditions. If the contact be of 
too low resistance, the heating is insuff- 


cient, and if too loose, as in the coherer, - 


the action is irregular, and the instrument 
less sensitive. On account of its extreme 
position in the thermo-electric ‘series, tel- 
lurium scems desirable as one of the 
metals, and it was tried with a large num- 
her of others. Fair results were obtained 
with several of the more easily oxidizable 
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metals, and also with carbon, but with all 
these the action was irregular and adjust- 
ment difficult. Aluminum was finally. 
fixed upon as being the most sensitive and 
by far the most reliable among the com- 
mon metals.. Silicon also proved satis- 
factory. The instrument may be made in 
various forms. In one of these a bead 
of tellurium mounted on a brass wire was 
pressed by a spring against the point of a 


sharpened aluminum rod, the pressure be- 


ing adjustable by means of a screw. This 
device is connected in the oscillatory cir- 
cuit, and is shunted bv a telephone. It 
was found to be about as sensitive as the 
electrolytic receiver, being somewhat less 
sensitive than the Wollaston type, but 
rather more so than the small platinum 
wire electrode type. The telephone re- 
ceiver employed had a resistance of about 
1,200 ohms.—A bstracted from the Phus- 
ical Review (Lancaster), June. 


cn Caen 


The Radioactivity of Lead and 
Other Metals. 


experiments have been carried out re- 
cently by J. C. MeLennan, according to 
Nature (London) July 11, on the radio- 
activity of lead and other materials. 
Values were found which did not agree 
with those of previous observers. This 
was particularly true of lead. Zine also 
showed variations from previously found 


values. The observations were made by 


` determining the conductivity of air when 


confined in vessels made of these metals. 
From measurements made of the y rays 
from the radium produced in air confined 
in a lead cylinder, first when unlined, and 
second when lined with thin sheet alumi- 
num, it was found that the ionization 
was one-half that obtained with the ex- 
cited secondary radiation. On the other 
hand, with an aluminum cylinder, the 
lonization due to the secondary radiation 
was found to be approximately one-half 
that produced by the y rays. These differ- 
ences can only be explained by differences 
in the secondary radiation excited in the 
two metals. This result, combined with 
the observed differences in the con- 
ductivity of air enclosed in vessels made of 
different samples of lead, is due to the 
presence of active impurities in it, and not 
to the existence of any intrinsic activity 
possessed bv the metal. In this connec- 
tion, it is pointed out that Elster and Gei- 
tel have recently prepared an extract from 
commercial lead oxide which consists of 
an active substance thought possibly to be 


radium F, 
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EXPERIMENTS WITH CONCRETE TELE- 
GRAPH POLES.’ 


BY G. A. CELLAR. 


So far as the writer has ascertained, the 
preservation of steel imbedded in properly 
constructed concrete is perfect. Concrete 
not only does not disintegrate; but hardens 
and improves with age. Therefore, a 
structure of reinforced concrete has a life 
that is practically unlimited, and a tele- 
graph pole made of reinforced concrete 
ought for many generations to endure and 
answer the purpose for which it is erected. 
The location of pole lines along rail- 
road rights of way will in the future per- 
mit the use of shorter poles for supporting 
the wires nearer the ground than has been 
practicable heretofore, because the rights 
of way of the railroads are better policed 
now than in the past, and in the future 
will be much more safely guarded. The 
time will soon come when persons not 
employed on the railroads, or whose duties 
do not require them to be on railroad 
property, will not be allowed on the 
rights of way of any railroad company. 
In England and on the Continent, where 
trespassing is not permitted, it is the prac- 
tice to use very much shorter poles and 
place the wires nearer the ground. 

The use of concrete for the manu- 
facture of telegraph poles is not new. As 
nearly as I have been able to ascertain, 
the first concrete poles were designed by 
Colonel G. M. Totten, chief engineer of 
the Panama Railroad Company, at a date 
uncertain, but probably about 1856, the 
road having been put into operation in 
that year. These poles were cone-shaped, 
twelve feet long, with a diameter of from 
twelve to fifteen inches at the base and 
from six to eight inches at the top. The 
wires were supported by iron brackets. 
which were fastened to the poles by 
wrought-iron bands passing around them 
and around the poles near the top. The 
proportions of the ingredients used in the 
manufacture of these poles is not obtain- 
able, but the strength to resist strains was 
so inadequate that means were sought to 
overcome this fault, and the poles were a 
few vears later replaced from time to 
time by the first reinforced concrete poles 
of which record is known, the reinforce- 
ment consisting of three-inch by three- 
inch pine cores, extending throughout 
the length of the poles. The concrete 
poles, it is understood, were used because 
the available wooden poles were very 
short-lived, by reason of the ravages of 


insects. The poles with wooden reinforce- 


i Abstract of a paper read before the convention of 
Oe ecintion of Railway Telegraph Superintendents, 
Atlantic City. N. J., June 49-21. 
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ment evidently were not attacked by the 
ants soon enough to prevent the cores 
from swelling and cracking the concrete, 
so that the first pattern of reinforced poles 
was not an appreciable improvement over 
the solid pole. After being used for a 
few years, the disruption of both classes 
of poles was such that they were prac- 
tically abandoned, they having been re- 
placed as occasion required by other pat- 
terns until, in 1888, there were only about 
twenty of the original poles standing, one 
or two of which still remain erect on the 
line of that road. 

The “Geological Survey of Ohio,” 
Fourth Series, Bulletin 2 (1904), entitled 
“Uses of Hydraulic Cement,” by Profes- 
sor Frank Harvev Eno, of the Ohio State 
University, presents in an article entitled 
“Cement Telegraph Poles,” an item of 
some interest, describing cement butts for 
wood poles that have rotted off, observing 
that when a pole has to be replaced, often 
only the part setting in the ground has 
deteriorated, and, while in some country 
districts the pole may be cut off and reset, 
there are many poles that must be re- 
placed altogether, thus losing the most of 
the pole. To meet this contingency, a 
cement base has been devised, octagonal in 
shape, with four iron strips bolted to op- 
posite faces, extending a foot or more 
above the concrete. In installing this con- 
crete base, the rotten pole is sawed off, the 
lower end swung a little to one side, the 
cement hase put in the place of the rotten 
stump and the pole is then swung into 
the socket formed by the iron strips, and 
securely bolted. The pole when thus 
equipped is alleged to be better than new. 
In restumping in the manner just out- 
lined, no wiring need be touched nor tele- 
graph communication interfered with in 
the least. Another feature of the use 
of these cement butts is, that when a pole 
has deteriorated beyond the point of use- 
fulness, and has to be replaced, a pole 
five feet shorter can be furnished, thus 
materially reducing the cost. The above- 
mentioned article states that these butts 
had been in use for three years, and were 
giving good satisfaction. The practice of 
restumping is largely followed in the 
present day, except that stumps of wood 
are used instead of those of concrete. 

The experience of late years on all lines 
of railroad is, that the expansion of track 
and other improvements have made it nec- 
essary to move to new right of way lines 
so many telegraph poles that, in planning 
for a pole of infinite life, it would be 
better, if possible, to procure a type which 
would be secure without the foundation 
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which would render its location when once 
set up a permanent fixture, and this type 
would be preferable to the fixed type- 

(a) Because of its smaller eest to con- 
struct; 

(b} Because of its smaller cost to set 
up in the line, and 

(c) Because it will be easily removable 
to a new location. 

The second question was decided in 
favor of the manufacture of poles in 
yards, because their construction at the 
points at which they are to be set involves 
the transportation to these points of not 
only the solid materials to be used in their 
manufacture, and shelter for these ma- 
terials, but also the water, which is not 
ordinarily available, and the forms. In 
fact, a very considerable additional phy- 
sical property in the crude materials 
proportionate to the smaller sum total of 
the finished product. 

On busy railroads, construction at the 
point of settling would involve the assem- 
bling of the apparatus on a car, the use 
of motive power, and the obstruction of 
the main track to a certain degree. This 
being the case, the alternate plan does 
not require any more apparatus or crew, 
will not require the services of a locomo- 
tive and crew as long, or for any longer 
time, than the plan of making the poles 
at the place where they are to be set up; 
but it involves in addition, perhaps, the 
use of a derrick to be mounted on a Car, 
the beam of which shall have sufficient 
radius to reach the line on which the poles 
are to be set. The procedure to be fol- 
lowed would then preferably be to manu-. 
facture the poles in a yard and have them 
thoroughly seasoned there before moving. 
In preparing for distribution, they should 
each be tagged or otherwise have a desig- 
nation or location attached to edch one, 
indicating the exact site in which the sur- 
veyor or inspector has designated each to 
be set on account of the necessities for 
grading the line. The poles should then 
be loaded hy the use of the yard derrick 
or a derrick car, be taken out by a train, 
and by the crew of the derrick set up 10 
their permanent places in the line, 1n 
holes previously dug for their reception. 
This plan will require very little, if anv 
more obstruction of the main track than 
the stoppages requisite for the unloading 
of seasoned cedar poles. 

On this basis, we proceeded to make 
experiments, first in design, and later in 
various and many patterns. In the work- 
ing out of the plans for the requisite 
strength with the minimum of weight, the 
two hollow poles referred to in detail 
hereafter were made. The results of the 
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tests are given in this paper as an ex- 
ample of progress, and are not to be taken 
as the best form for adoption, but quite 
the contrary. One of the patterns was 
square in section, with the corners cham- 
fered off; the other, octagonal in section, 
and the hollow space extending from the 
base for about two-thirds of the length 
of the pole, the upper third being solid 
and the walls of the lower two-thirds be- 
ing from one and three-fourths inches to 
three inches thick. These poles weighed 
approximately 3,500 ‘pounds, and were 
calculated to withstand any stress in 
any direction that could possibly be 
imposed upon them by a line of fifty 
wires, each wire coated with sufficient ice 
to make it one inch in diameter. The 
test was made in connection with two 
carefully selected cedar poles of the same 
length (thirty feet), and all were set in 
concrete, the bases being three feet by 
three feet by five feet deep. 

Just within the outer surface, the walls 
of the concrete poles were reinforced with 
iron rods, which consisted of four three- 
quarters-inch round bars, each twenty- 
four feet long, and four five-eighths-inch 
round bars of the same length. The poles 
were eight inches in diameter at the top 
and thirteen inches at the base, having 


a taper of one inch to each five feet. Gal- 
vanized iron steps were screwed into 


wooden blocks molded into the concrete, 
and holes were left for through bolts for 
supporting the cross-arms. The cross-arm 
braces were attached to the arms bv 
through bolts in the same manner and 
fastened to the poles with ordinary lag 
bolts driven into wooden plugs which 
were placed in the concrete at the 
proper places. The concrete poles were 
set to a depth of five feet in concrete with 
the two white cedar poles of practically 
the same dimensions, and, after standing 
long enough to permit the cement to be- 
come solid, they were tested in turn in 
the following manner: 

An iron clevis was placed around the 
pole to be tested ten inches from the top, 
to which a wire rope was attached, leading 
` over a pulley placed at the same height 
and at an equal distance from the pole 
so as to form a right angle, and fastened 
to a differential pulley block which was 
attached to a laboratorv weighing ma- 
chine. l l 

The results are fullv shown in the fol- 
lowing tables. 

After the cement poles had been broken 
the reinforcement so held them that it 
required almost the breaking pressure to 
further deflect them from their slightly 
inclined position. The wooden poles, un- 
der strain, presented the form of an arch 
before breaking, and when they gave way 
Were fractured completely; but these 
features were lacking in the cement poles, 
which were very firm and did not give 
until they began to crush at the ground 
line. 

The mixture used in these cement poles 
was 1 to 3. Thev were constructed in 
cold weather, and, through some mis- 
chance, at the last moment we were un- 
able to get suitable gravel. Pole No. 1 
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was found to bave a defect in the cast- 
ing, which is believed to be the cause of 
its early rupture. Pole No. 2 gave a 
very much better result. 

The consensus of opinion seems to be 
that a 1-2-4 mixture is the best for 
use in this class of construction, and, 
while the experiments related above were 
entirely satisfactery in the development 
of the problem, the hollow pattern is not 
considered to be the highest type desir- 
able; that is, to combine sufficient strength 
with the least possible weight, in order to 
obtain ease in handling, and that the re- 
moval from place to place may be readily 
feasible. 

To fulfil these requirements, the pole 
should be made with a superstructure of 
somewhat greater strength than the wires 
which it is required to support, joined to 
sufficiently added strength by reinforce- 
ment and added area in the base, espe- 
cially at the ground line; and the base 
should be reinforced in the most ef- 
fective wav to withstand the extreme 
pressure at the point of fulerum. 

These conditions are all capable of 
mathematical computation, and if ful- 
filled, will give a product comparativelv 
easy of manufacture, of reasonable cost, of 
greater tensile strength than the poles 
now in use, and extremely high durability. 


POLE NO. 1—CONCRETE, OCTAGONAL. 
E oF 
ao v e Y E 9 5 ga oe 
E: E = a e264 4 b © 
E a] K) & em) <cse 
5 a Og a" 28 
A Au 
30 ft. 14 in 8 in. 5 ft 24 ft. 2 in. 
TEST NO. 1 
Defiection 
12 [nches 
Above 
Deflection Load. Ground 
at Top. Pounds. Line. Time? 
34 in. 1,830 n'a in. 3.17 
ð! ‘2,230 W 3818 
TEST NO. 2. 
15 in. 50 Temporary detlec- i 
tion, 4 in. ss ID 
8 “ 2,630 ig “ 8.19 
11°, “ 3,030 Cracks Nos. 1 
and 2. ys “83.20 
TEST NO. 3. 
1}, in. 50 Temporary deflec- 
tion. ra in. 
14! “ 3,480. Cracks Nos. 3 
and 4. le 8.24 


Crack No. 5 and 


crushed bolt. 35 “ 825 


2515 “ 3,150 Pole broke at 
ground level. 3% “ 8.26 
POLE NO. 2—CONCRETE, SQUARE. 
l g .d 
bee iu co Z Ce g g 
ve] > 2 PET: “oga 
Ac 23 ao £ b a Om Sw 
g ae eg CEA sie° 
> 2 5 ace s25 
< Lo hs 
A Su 
30 ft. 18 in. 7 in 5 ft. 24 ft. 2 in. 
TERT NO. 1 
Deflection Load, 
at Top. Pounds. ‘ Time. 
34 in. 50 2.02 
21% * 1,830 2.04 
3:15 “© 2,230 2.08 
TEST NO. 2. 
34 in 50 Temporary deflec- 
tion, 1 in 
4%, ‘* 2,630 2.10 
glg 8,030 ys ‘* 2.11 
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TEST NO. 8. 
83 in. 50 
81 ‘ 8,290 
341g “ 8,480 Crack No. 1. Yin. 2.14 
TEST NO. 4. 
2154 in 50 Temporary deflec- 
tion. 22 in. 
39 “ 38690 Cracks Nos. 2, 3 
and 4. Pole 
crushed crack at 
ground level. 
POLE NO. 3-—-WHITE CEDAR. 
; Bs} 
t- ke aey ay E 
S f of gff 528 
a g8 A g AP- E 
5 = ASS a258 
A a Td RBS 
A Aa 
80 ft. 14 in. 8 in. 5 ft. 24 ft. 2in 
Deflection Load, 
at Top. Pounds. Time. 
14 in. 172 
37 2,230 
4q “ 2,530 Pole broke. 11.08 
POLE NO. 4—WHITE CEDAR. 
g os 
y g 98 Exes 
b v RD one £ e O 
g eg 882 SEPS 
$ E A ôk $258 
á "E 
30 ft. 14 ín. 8 in. 5 ft. 24 ft. 2 in. 
Deflection Load. 
at Top. Pounds. Time. 
20 in. 1,830 11.50 
221% s* 2,230 11 51 
29 “ 2.630 11.52 
35 “ 2870 First crack. 11.53 
364g “ 2,950 11.54 
38t “ 3,080 11.55 
50 “ 3,870 11.56 
56 “38,430 11.57 
66 ‘* 8,494 Pole broke. 12.00 


The argument has been advanced that 
the reinforced cement pole would be very 
liable to damage or disruption by shock, 
but the fact that concrete piles, both of 
hollow and solid designs, are driven by 
pile-drivers, and especially with the 
knowledge of the experiments at Roches- 
ter, which showed that the poles, even 
after they had been fractured at the sur- 
face of the foundations, required an ex- 
teremely heavy pressure to produce fur- 
ther deflection from the positions at the 
time of the fractures—in other words, 
that they were almost as stiff as when they 
stood upright, and continued to be so 
throughout the entire test—I feel that 
anv alarm at the prospect of damage hy 
collision between the pole and anything 
Jess than a movable object that would de- 
stroy any pole of natural or manufactured 
composition is unfounded. 

As to the insulating qualities of the 
concrete pole, it is hardly necessary to 
mention that they are superior to those 
demonstrated in anv other pole manu- 
factured in this country. | 

It is expected that within a few weeks 
some steel poles with just enough con- 
crete to serve as a preservative, and other 
steel poles covered experimentally with a 
cement paint, will be set in the line 
along the Fort Wavne road. Experiments 
have also been made with several sizes of 
reinforced concrete cross-arms with very 
satisfactory results. 

The tests at Rochester, Pa., were made 
hy Robert A. Cummings, who built the 
poles for us in his vards at that point. 
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An Electrical Percussion Drill. 

In an account of the Sandycroft Foun- 
dry Company’s works at Chester, England, 
which is given here, there is a description 
of an interesting electrical percussion rock 
drill, which is one of the specialties of 
this company. In this apparatus the heavy 
iron core of the drill is given a reciprocat- 
ing movement by means of a pair of solen- 
oids, which are energized by a pulsating 
current of peculiar wave-form and low- 
frequency, obtained by a specially designed 
generator. The moving part of the drill 
consists of a solid steel plunger surround- 
ed by two coils of wire, through which the 
currents pass. These pull the core back- 
wards and forwards, the back stroke being 
checked by a helical spring, which absorbs 
surplus energy, returning it to the drill 
as its direction is reversed. The dynamo 
furnishing current for this drill may be 
used either as a generator or as a rotary 
converter, but when used as a generator, 
about twice the number of drills can be 
operated. The machine has four poles, 
though but one cycle is produced during 
each revolution. The armature is pro- 
vided with an ordinary commutator, and 
tappings are taken from this at four points 
in the usual way as for a single-phase 
rotary converter., From these connections 
are run to two segments of a four-part 
commutator with two brushes. The other 
two segments of this commutator are con- 
nected to slip rings. The action of this 
four-part commutator is to take current 
during two successive quarter revolutions 
from the continuous and alternating sides 
in turn, so that the result is a wave lasting 
over half a revolution, with a flat top 
given during that quarter of the revolution 
when the continuous current. is being 
taken from the armature. A divided ring 
is placed on the shaft, which serves to 
make connection during alternate half- 
revolutions to the two sections of the coil 
in the drill. These coils have a common 
return, so that but three leads are neces- 
sary.—Abstracted from Electrical En- 
gineering (London), July 11, 

< 
On the Loss of Energy in the Dielectric 
of Cables and Condensers. 

In this section of his study 


on the 
dielectrie loss of cables an 


| condensers, 


Dr. Bruno Monasch gives his conclusions. 


REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


He describes briefly some of the measure- 
ments made by the methods described in 
the issue of the ELECTRICAL REVIEW for 
July 20, and gives the results of measure- 
ments with a number of condensers. He 
concludes that in all the dielectrics tested, 
including various kinds of glass, ebonite, 
impregnated paper, rubber, impregnated 
jute, the square law is obeyed with perfect 
accuracy if the voltage alone be varied. 
Apparent digressions from this law result 
as soon as another quantity by which the 
loss is influenced, as, for example, tem- 
perature, be varied. In the dielectrics, 
glass and ebonite, the loss increases ap- 
preciably even with a small rise of tem- 
perature. IJn the cables tested, however, 
the departure from the square law caused 
by rise of temperature originating in the 
loss itself does not take place except above 
the working voltage. The loss thus in- 
creases strictly in proportion to the square 
of the voltage in these cables also. A fur- 
ther apparent digression from the square 
law is exhibited bv the loss in a condenser 
at high voltages, if brush discharges take 
place. In this case the loss increases much 
more quickly than the square of the volt- 
age. The energy loss in the dielectric is 
proportional to the capacity, and may be 
considered as proportional to the fre- 
quency through the range of frequencies 
used for technical purposes. Although, 
for these tests, only dielectrics with com- 
paratively small loss were selected, the 
amount of loss found exhibits rather con- 
siderable differences in the different ma- 
terials. Especially in glass, great varia- 
tion in the loss is found in different kinds. 
Flint glass showed a smaller loss than 
any other dielectric, with the exception of 
paraffine. The loss in a cable insulated with 
rubberor impregnated jute was but slightly 
greater than that with flint glass. As the 
loss follows strictly the square law, there 
is no reason for making determinations 
of dielectric loss at high voltages, and the 
method described appears suitable for 
technical measurements of loss in cables. 
Moredver, it might replace advantageously 
the insulation test on alternating-current 
cables. In extensive high-tension cable 
networks the amount of energy wasted in 
the dielectric is by no means negligible. 
In the case of short or medium lengths, 
it causes by far the greater part of the 


no-load loss, and only in very long unin- 
terrupted cable lines can it be neglected 
in comparison with the copper loss.—A b- 
stracted from the Electrician (London), 
July 12. 


< 
The Use of Lighting Mains for Tele- 
phonic Communication. 

The desirability of having telephone 
communication between different stations 
on an electrical supply svstem, without 
being dependent upon the local telephone 
company, has led the Austrian Allge- 
meine Elektricitäts Gesellschaft to devise 
a system, which has been in use for some 
time in Vienna. Private lines might be 
employed, but this can be done cheaply 
only when the supply is by means of over- 
head lines. When underground cables are 
used for distribution the onl¥ economical 
method of obtaining private telephone con- 
nection is to use the existing cables and 
pilot wires for this purpose. Usually there 
are not enough free pilot wires to make 
up circuits, and it is almost essential to 
bring in the main cables as well, especially 
as the use of pilot wires of different cables 
as lead and return is unsatisfactory, ow- 
ing to the high inductance introduced by 
the iron armorings. The remaining ar- 
rangement is to use the main cable as one 
lead, and the pilot wire of the same cable 
as the other. The connections for this 
purpose will be different, according to 
whether the pilot wire is an idle one or 
one already used for voltage regulation. 
Calling-up is accomplished by opening the 
connections between the pilot wire and one 
cable, and making the connection to a sec- 
ond suitable cable through a resistance; 
a calling battery is superfluous. When 
the pilot wires are all used for pressure 
measurements, the telephene apparatus is 
not connected directly to the mains, but 
through a small transformer. The pilot 
wire can then be permanently connected 
to the cable at one end, as required for 
voltage tests. Induction bells must be 
used, of course, for calling up with this 
arrangement. This method has been 
found satisfactory in practice, although 
some difficulty was at first experienced in 
obtaining sufficiently efficient trans- 
formers. This was overcome by employing 
transformers made of an iron having low 
internal losses.—-.4bstracted from the 
Electrical Engineer (London), July 5. 
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Pacific Light and Power Company’s 
Plants and Substations. 

Brief descriptions are given here of the 
generating plants and substations operated 
by the Pacific Light and Power Company 
in southern California. The San Bernar- 
dino Gas and Electric Company has three 
water-power plants and two steam plants. 
The former are in the Santa Ana Cañon, 
High Grove and West Riverside, while the 
latter are in San Bernardino. One of the 
latter is a substation operated in conjunc- 
tion with a gas plant supplying gas to the 
town and vicinity. The other of the San 
Bernardino stations was until recently 
operated by water. This was destroyed by 
fire, and has been replaced by a steam 
plant. This contains one 150-kilowatt, 
three-phase, 2,200-volt generator driven 
from a tandem-compound, high-speed en- 
gine. The High Grove power-house has a 
small generating equipment, but neverthe- 
less is one of the most important on the 
system, as it supplies light and power to 
a district with a wider range of industrial 
activities than any other in the southern 
part of the state. Four miles above the 
power-house a dam was thrown across 
Warm Creek. Water is conducted from 
this by a wooden flume to the power-house, 
where there are two fifteen-inch cylinder 
gate turbines driving a 150-kilowatt, 
three-phase, %,200-volt, fifty-cycle genera- 
tor. There are two fiftcen-kilowatt oil- 
insulated transformers, which step the 
Pressure up to 15,000 volts for transmis- 
sion. This plant is one of the oldest hy- 
droelectric plants in the state. The River- 
side power-house is twelve miles west of 
Riverside, on the south bank of the Santa 
Ana river. This is one of the newest of 
the company’s plants. Water is diverted 
from the river by means of a canal six 
miles long. The power-house contains two 
twenty-two-inch, high-pressure turbines 
running at 500 revolutions, developing 
1,000 horse-power. These are direct-con- 
hected to two 300-kilowatt, fifty-cycle, 
three-phase, 10,500-volt generators of the 
revolving-field type. By means of water- 
cooled, oil-insulated transformers the 
Pressure is stepped up to 10,500 and 17,- 
500 volts for distribution. The Kern 
river substation is a modern three-story 
building of reinforced concrete, fitted with 
the latest type of apparatus. Current is 
received at 60,000 volts, and stepped down 
to 15,000 by means of oil-cooled, oil-in- 
sulated transformers, being supplied at the 
latter pressure for loca] distribution. 
Power ig supplied from this station to the 
Los Angeles Railway Company by means 
of a special 15,000-volt transmission line. 
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The steam plant in Los Angeles was start- 
ed in the last of the nineties, and has been 
added to yearly since. It contains one 
2,100-horse-power condensing engine di- 
rect-connected to a 1,500-kilowatt, two- 
phase, . 2,400-volt alternator; a second 
steam engine rated at 1,150 horse-power 
connected to a 500-kilowatt alternator of 
the same general type; a 700-horse-power, 
non-condensing engine belted to a 300- 
kilowatt, 2,400-volt alternator. There are, 
in addition, two 300-kilowatt, 2,400-volt 
alternators, one belt-driven from a 600- 
horse-power horizontal engine, the other 
driven from a similar engine by means of 
ropes. There are a number of smaller 
machines for supplying power to the sta- 
tion and the exciting current. Power from 
this station is supplied to a number of 
substations throughout the city, the trans- 
mission being by means of 15,000-volt, 
three-phase lines. The oldest of these is 
the South Pasadena substation, installed 
in 1899. This station was reconstructed 
last year.—Abstracted from the Journal 
of Electricity, Power and Gas (San Fran- 
cisco), July 13. 


The Stratford Power Station of the 
Great Eastern Railway, England. 


A description is given here of the turbo- 
generator station recently completed and 
put into operation by the Great Eastern 
Railway Company, at Stratford, England. 
This station supplies power for the rail- 
way’s shops and stations, taking the place 
of several older generating stations. The 
company has already a plant at Norton 
Folgate, where reciprocating engines are 
emploved. This station will be suppressed, 
and it becomes unnecessary for the rail- 
way company to draw power from the 
Liverpool street station or the Bishops- 
gate station. The new station will supply 
power to the railway company’s locomo- 
tive shops at Stratford, to printing works 
at Canning Town, car shops at Temple 
Mills, besides a good deal of machinery in 
the freight yards. The new power-house 
consists of two steel-frame structures side 
by side, one housing the turbines and the 
other the boilers. Convenient coal-hand- 
ling arrangements have been provided. 
The boilers are of the Galloway type, pro- 
vided with à superheater for superheating 
the temperature of the steam 100 degrees 
Fahrenheit, and a Green economizer. In- 
duced draft is provided by means of four 
motor-driven fans. The steam and feed 
pipes are of solid drawn steel with welded 
flanges. The generating plant comprises 
three 1,000-kilowatt turbo-alternators run- 
ning at 1,500 revolutions a minute, deliv- 
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ering three-phase current at 6,600 volts 
pressure, fifty cycles. These sets were fur- 
nished by C. A, Parsons & Company. The 
alternators are star-connected with neu- 
trals earthed through suitable resistances. 
Each machine has a small sixty-volt, two- 
pole exciter mounted on an extension of 
the shaft. The turbine units are arranged 
longitudinally down the side of the engine 
room, their respective condensers being 
placed in open pits in the centre of the 
building. The switchboard is placed on 
the far side of the room. The condensers 
are of the surface type, fitted with Parsons 
vacuum augmenter. Water for feed and 
condensing purposes is secured from a well 
by means of an air-lift. The high-tension 
switching apparatus comprises an upper 
and lower row of oil switches linked to- 
gether by ring bus-bars. The switch- 
panels are situated on a level with the 
upper row of oil switches, and the operat- 
ing gallery overlooks the whole of the 
running plant. The ring bus-bars are di- 
vided into six sections by non-automatic 
oil switches. The middle, upper and lower 
sections are reserved to generators and 
work shops. Each substation is practic- 
ally supplied through duplicate feeders, 
one connected to a bus-bar section in the 
upper row, and one to a corresponding 
section in the lower row. This facilitates 
the division of the load between lighting 
and power services, and also makes 
possible the isolating of any section of 
bus-bar for working upon it. The genera- 
tors are provided with a triple-pole re- 
verse-current relay of the differential type. 
All feeders have direct-acting trip gear 

supplied from series transformers with — 
secondary fuses in parallel with the trip 
coils to give the time-limit effect. These 
avoid the complications of intermediate 
time-limit relays in the current trans- 
formers and the trip gear. The oil switches 
and bus-bars are located in a two-story 
cellular concrete structure built up from 
the engine-room floor, All the high-press- 
ure connections are of bare copper rod, 
and all connections are uniformly colored 
blue, red and yellow, to distinguish the 
phases. The lighting pressure is con- 
trolled by means of a Tirrill regulator 
working upon the exciter fields. The dis- 
tributing system consists for the most part 
of cables laid solid in wood troughing, 
and covered with tiles. In confined places, 
such as over bridges and viaducts, they 
are laid in square cast iron troughs on a 
layer of felt, and bracketed to the walls.— 
Abstracted from the Electrical Review 


(London), July 12. 
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KELVIN BALANCE TYPE OF PORTABLE 
INDICATING METER. 


BY H. W. YOUNG. 


The Kelvin laboratory balances have 
long been recognized standards for use in 


standardizing laboratories where the great- 


est precision in measurements is necessary 
and the extension of this design for use 
in portable service will be appreciated by 
those requiring standards of the highest 
accuracy. These portable balances, which 
are made by the Westinghouse, Electric 
and Manufacturing Company, Pittsburg, 
Pa., in the following forms: voltmeters, 
milammeter and combination lamp test- 
ing volt-wattmeters, can be used inter- 
changeably upon alternating current or di- 
rect current and are unaffected by stray 
field effects. 

The meters are of the Kelvin balance 
dynamometer “zero reading” type, employ- 


Fig. 1.—GENERAL ARRANGEMENT OF VOLT- 


METER MEASURING ELEMENTS. 


ing fixed and movable coils so distributed 
as to give an astatically arranged measur- 
ing system. 

Fig. 1 illustrates the general arrange- 
ment of the voltmeter measuring elements, 
one coil, A,, being removed, the various 
parts being as follows: A, A An Ap 
stationary measuring coils; C, C, 
movable measuring coils; B, non-inductive 
resistance; D, control or restraining 
spring; E, torsional head controlling re- 
straining spring; F, indicating pointer at- 
tached to movable element; G, indicating 
pointer attached to torsional head; H, 300 
degree scale; 1, contact and moving lock- 
ing key. 

Fig. 2 illustrates the relative positions 
and connections of the elements shown in 
Fig. 1. The entire measuring coil system, 
A, A,, A,, A,, C, and C, is connected in 
series and with part of the resistance B 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


when meter is to be used at the lower full 
scale value, and with all of the resistance 
when meter is to be used at the higher full 
scale values. | 

The meter depends for its operation 
upon the electromagnetic action between 


Fie. 2.—RELATIVE POSITIONS AND CONNEC- 
TIONS OF ELEMENTS. 


the fixed and moving coils as follows: with 
current flowing through coils, coil C, is 
attracted by coil A and repelled by coil A, ; 
coil C, is attracted by coil A, and repelled 
by coil A,. The resulting electromagnetic 
action deflects pointer L to the left of zero 
and in order to bring it back to zero it is 
necessary to twist the torsional control 
head, to which the restraining spring is 
secured, until the movable system is 
brought back to its initial position and the 
pointer L indicates zero, thus balancing 
the opposing forces. The position of 


D> | 
Fic. 8.—PortTAaBLE BALANCE AND CARRYING 
CARE. 


pointer L then indicates on a scale the 
value sought. 

The moving element of the instrument 
consists of two light-weight coils mounted 
on either end of a common support which 


also carries the indicating pointer and con- 
trol spring. The entire movement is sup- 
ported by means of a lower bearing con- 
sisting of a highly polished spherical-end 
steel point resting in a sapphire jewel. 
The upper bearing consists of a steel shaft 
centered in a sleeve steady-bearing made 
of sapphire. The entire moving system is 
carefully balanced and its light weight in 
conjunction with the highly polished bear- 
ing surfaces offers a moving system having 
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Fie. 4.—INTERNAL CONNECTIONS AND ÅR- 
RANGEMENT OF COILs. 


practically negligible initial friction and 
one not easily damaged by the hard usage 
to which portable meters are frequently 
subjected. 

The lamp-testing volt-wattmeter op- 
erates upon the same principle as the 
standard voltmeter, differing only in ar- 
rangement of the measuring circuits, The 
meter is provided with a socket or recep- 
tacle for the introduction of the lamp to 
be tested and with a switch for cutting out 
the series windings alone. Connection is 
made by means of a pair of leads, the up- 
per ends terminating in a plug to be 
screwed into the lamp socket of lighting 
circuit; the lower ends are provided with 
terminals for attaching to the binding 
posts. 

When used in lighting installations, the 
lamp to be tested is removed from the line 
and inserted in the meter receptacle. The 
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meter is then connected to the socket from 
which the lamp was taken and a test is 


made under the conditions which exist in ` 


service. 
Two concentric scales are provided, one 


indicating volts, and the other watts, and 
by use of the switch, the series winding 
can be cut in or out of circuit and the 


wattage of the lamp, or the voltage of 


circuit may be read. The meter may be 
used also as an ordinary voltmeter, or an 
ordinary wattmeter, without reference to 
its special lamp testing features. 

Figs. 4 and 5 represent the internal 
connections and arrangements of the vari- 
ous coils in which A, A,, A, and A, repre- 
sent the wattmeter fixed coils and D, D,, 
D, and D, represent the voltmeter fixed 
coils, Coils C, and C, represent movable 
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potential coils which are used with either 
the voltmeter or wattmeter arrangement. B 
represents the non-inductive series resist- 
ance connected in series with the moving 
element C, C,, and È represents the com- 
pensating series resistance which is only 
used when the meter is connected for use 
as a voltmeter. Resistance E compensates 
for the drop in the series current coils. 

In both sketches the full lines represent 
the coils and elements which are in circuit 
When the meter is being used for the pur- 
pose indicated on the drawing; the dotted 
lines showing the relative positions of the 
coils and elements which are not in circuit. 

It will be noted that there are eight 
fixed coils, the outside group of four being 
of fine wire and for use when the meter 
13 connected as a voltmeter, the inside 
group of four coils being of heavier wire, 
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having one ampere capacity and used 
when meter is to be used as a wattmeter. 

The switch consists of a simple insulat- 
ing cross-bar carrying metal contacts at 
each end and so arranged as to engage the 
stationary contacts. 
switch indicates which combination of 
coils is being used. 

An extremely valuable feature of the 
Kelvin construction is that the indications 
are unaffected by stray or external mag- 
netic fields due to the employment of an 
astatically arranged measuring system, so 
connected that any stray field tendency to 
strengthen or weaken one element has the 
opposite effect on the other and thus 
eliminates error. 

The meters are designed to give a “high 
torque” or turning moment, permitting 
the use of heavy control or restraining 
springs which, in conjunction with the 
light-moving elements and jeweled bear- 
ings, insure sensitive measuring elements 
which quickly and accurately respond to 
the slightest changes of load or pressure. 

The construction adopted permits of 
extremely long scales (nine and one-fourth 
inches) and perfectly legible from one- 
fifth to full scale reading. This great scale 
length insures open clear divisions and en- 
ables reading to be taken with much 
greater accuracy than is possible with me- 
ters having short or congested scales. 

In general it may be said that the me- 
ters are applicable to practically every con- 
dition arising in general practice where 
accurate measurements must be taken. 
It will be seen that in order to obtain 
a reading on this type of meter it is nec- 
essary to operate manually the indicating 
pointer, as contrasted with the direct- 
swing voltmeters on which the readings 
are immediately indicated without manual 
manipulation. For some classes of meas- 
urement when the pressure of system is of 
a rapidly fluctuating nature, the direct- 
swing type is preferable, owing to the fact 
that readings can be taken more rapidly 
than is possible with the zero-reading type. 
This one feature, however, is its only dis- 
advantage if compared with the direct- 
swing type, and in all other features it is 
thought to be more satisfactory, owing to 
its mherently lower initial and life ac- 
curacy, lower torque, more fallible con- 
struction, susceptibility to error due to 
variations in frequency, wave-form, power- 
factor, effect of external magnetic fields, 
inability to maintain as high an initial 
accuracy under severe operating condi- 
tions, possibility of damage to pointer or 
movement through overloads and compara- 
tively short scale. 
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APPLICATION. OF ALLIS-CHALMERS 
VARIABLE-SPEED INDUCTION 
MOTORS TO THE MAKING OF 


MATCHES. 


BY S. A. WOLFF. 


A complete Allis:Chalmers power equip- 
ment consisting of two 300-kilowatt gen- 
erators direct-connected to “Reliance” en- 
gines, a 110-kilowatt generator direct- 
connected to a high-speed engine, a five- 
panel switchboard, twenty-four five-horse- 
power, variable-speed induction motors 
and a number of constant-speed machines 
for distribution throughout the plant, was 
recently sold to the Diamond Match Com- 
pany for its branch factory at Oshkosh, 
Wis., all of the apparatus being three- 
phase, sixty-cycle, 440 volts. 

The unusual feature in connection with 
this installation is the fact that the match 
machines, which have always heretofore 
been group-driven, in this new plant will 
each be driven bv a five-horse-power, 
1,200 revolutions per minute Allis-Chal- 
mers induction motor, twenty-four ma- 
chines comprising the initial installation. 
It was shown by careful tests that indi- 
vidual drive in this plant will decrease the 
power consumption at least one horse- 
power per machine by eliminating the use 
of a mechanical speed changer as well as 
the long countershafts joining the groups 
of machines in the older installation. 


In the process of forming the 
matches seventy-two sticks are made 
at each stroke by as many cut- 


ters. These sticks are then forced in- 
to countersunk holes of a plate conveyer 
from which they project at right angles, 
similar to the bristles of a brush. The 
motion of the conveyer is intermittent, 
depending on the speed of the machine, 
the travel being just sufficient to preserve 
a row of holes for each stroke of the cut- 
ters. While the sticks are in position in 
the conveyer they are in turn dipped in 
molten paraffine and a composition which 
forms the head. The matches must be 
dried before packing, and to accomplish 
this end the conveyer makes a number 
of loops exposing the matches to fans, 

The test showed that 0.65 electrice 
horse-power is required to drive the speed 
changer. The machine proper consumes 
2.5, 2.7 and 3.4 electric horse-power at 
speeds corresponding to 160, 194 and 220 
strokes of the cutters. Five horse-power 
motors were, therefore, chosen as being of 
the proper size for the work. It should be 
explained that speed reduction becomes 
necessary only during damp weather in 
order to allow the matches a longer inter- 
val in which to dry. 
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New Motor Rheostats. 

The National Board of Fire Under- 
writers recently proposed a rule bearing 
directly pn the vital part of a motor- 
starter, the resistance, which has aroused 
general interest. This rule stated that 
the resistance conductor should possess a 
low or negligible temperature coefficient. 
One of the arguments against the proposed 
rule was to the effect that resistance ma- 
terial of low temperature coefficient cost 
so much that motor-starting rheostats 
would have to be built with less material. 
This, it was stated, would require that the 
resistance material be embedded close to 
a heat-absorbing mass, and such construc- 
tion would interfere with the rapid cool- 
ing of the resistance. 

‘In the light of this discussion, the new 
motor-starting rheostats just placed on the 
market by the General Electric Company 
have special interest. These are shown in 
Fig. 1. This line of rheostats with no- 
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voltage release, known as Type SA, and 
with no-voltage and overload release, Type 
SQ, is constructed with a new resistance 
unit, not only having a negligible tempera- 
ture coefficient but also permitting a ven- 
tilated construction of the rheostat. 

The new resistance, designated the form 
P unit, consists of a low temperature re- 
sistance material wound on a tube which 
is ventilated inside and out. The whole 
is covered on both surfaces with a special 
compound which effectively protects the 
wire and holds it in position. 'The unit 
so formed is fire and moisture proof, and, 
if accidentally raised to such a degree of 
heat as to melt the wire, will, it is said, 
open the circuit without appreciable arc- 
ing. The design of the form P unit, fur- 
thermore, increases the starting capacity 
of the rheostat from a duty of thirty sec- 
onds to a duty of one minute without in- 
creasing the dimensions. 

In addition to these excellent elec- 


trical characteristics, the new unit 
permits many improvements in de- 
tailed mechanical construction. Be- 


cause of the reduced space which the 
form P unit occupies not only is the space 
required per horse-power much less, but 
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more room is available in which to make 
internal connections. This, together with 
the fact that all leads are insulated with 
glass beads, eliminates danger from 
grounds or short-circuits caused by crowd- 
ed leads. The glass beads are excellent in- 


` sulators and are also absolutely fireproof. 


The form P resistance unit, as described, 
is used in rheostats of the following sizes: 
from one-eighth horse-power up to 
and including fifteen horse-power at 110 
volts, from one-eighth horse-power up to 
and including thirty horse-power at 220 
volts, and from one-eighth horse-power up 
to and including thirty-five horse-power at 
550 volts. In rheostats of two horse- 
power and larger, the form P resistance 
units are fastened to supports independent 
of the iron cover, these supports being 
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fastened to the slate top of the rheostats 
(Sec Fig. 2). This allows the resistance 
unit. to be removed for inspection or re- 
pairs without disturbing other units or 
connections. In larger rhcostats the iron 
grid type of resistance is used, the grids 
being treated with a compound which pre- 
vents rusting. j 

The arms of the dial switches are of 
rugged construction so as to undergo 
heavy handling without injuring the con- 
tact between the sliding brushes and the 
segments. The springs which pull the 
arms to the “off” position encircle the 
pivot stud and are positive in action. The 
arms may be easily removed from the rheo- 
stat by slippng out a cotter-pin. 

In the smaller sizes, the sliding contacts 
consist of copper shoes held down firmly 
on the segments by springs. On motor 
rheostats above seven and one-half horse- 
power, 110 volts; ten horse-power, 220 
volts; and fifteen horse-power, 550 volts, 
brass blocks are provided with carbon pro- 
tecting blocks which precede the brass 
blocks whilestarting. This prevents pitting. 
The contact blocks, in all sizes, are self- 
aligning, and can be renewed readily with- 


out removing the switch-arm from the 
slate. 
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Care has also been taken with the sta- 
tionary contact segments. The stationary 
contacts on smaller sizes are of brass, 
while on rheostats of larger sizes all the 
stationary contacts are made of copper and 
are renewable from the front. Rheostats 
in the larger sizes have the initial contact 
point protected by an auxiliary button 
which may be removed and renewed from 
the front. 

The motor-shunt field-circuit is made 
and broken on the first live segment of the 
starting switch. When the starting arm 
passes to the “off” position the field is 
discharged through the motor armature 
and the starting resistance. This resist- 
ance, however, is not in series with the 
field in the “running” position. 

All of the rheostats are fire and mois- 


Fig, 2.— New MOTOR STARTING RHEoRTAT—Caskt REMOVED. 


ture proof and are built to withstand the 
hardest service. The general appearance 
of the rheostats is shown in the accom- 
panying illustrations. 
| —o 
A New Company for the 
Manufacture of Con- 
crete Poles. 
-A new company known as the American 
Concrete Pole Company, of Richmond, 
Ind., has been organized for the purpose 
of manufacturing reinforced concrete 
poles for electrical work. The present 
capital stock of the company is $10,000, 
which, it is said, will be increased as soon 


-as the scope of the business has been 


ascertained. The objects of the company 
are to manufacture and sell reinforced or 
armored concrete cementitious telephone, 
telegraph, electric light, trolley, gas light 
and other poles and posts. 

The officers of the company are: A. C. 
Lindemuth, president; William M. 
Bailey, vice-president and general mana- 
ger, and Leroy E. Browne, secretary and 
treasurer. Mr. Lindemuth is president 
of the Richmond Home Telephone Com- 
pany and also of the Indiana Independent 
Telephone Association. Mr. Bailey is the 
superintendent of the Richmond Home 
Telephone Company, and the inventor of 
the pole which is to be manufactured by 
the American Concrete Pole Company. 
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Stamped Steel Loud-Ringing 
Polarized Bell. 

The accompanying illustration shows a 
new, loud-ringing polarized bell, which 
has just been developed and placed upon 
the market by the Holtzer-Cabot Electric 
Company, Brookline, Mass., and Chicago, 
Ill. 

A distinctive feature about this bell is 
that the frame and case enclosing the 
mechanism are made from stamped steel, 
thoroughly japanned, which gives a ri- 
gidity to the bell and at the same time 
makes it much lighter in weight than the 
old cast-iron or wood-base types. Also, 
the stamped steel case is practically dust 
and moisture proof, thus enclosing the 
operating parts in a waterproof chamber, 
which is conductive to long life and high- 
est efficiency. 

The new bell is said to be particularly 
adapted for use on telephone lines as loud- 


STAMPED STEEL BELL, COVER REMOVED. 


ringing extension bells and on alternating- 
current power circuits of eighty to 220 
Volts, at frequencies of sixteen to sixty 
cycles. The current consumption of this 
bell, the manufacturer says, is extremely 
low, as has been proved by recent tests 
' made by some of the largest telephone 
companies, and this is a feature much in 
its favor. 

There are provisions in the base for a 
condenser, when required, and the coils 
may be wound for any desired resistance. 
The magnet spools are wound with silk- 
covered wire, well insulated, and the mag- 
nets and armature are of the highest grade 
of special iron. The terminal blocks are 
of solid hard rubber and all connections 
are so located as to be readily accessible. 
The gongs are first copper-plated before 
being heavily nickel-plated, thus insuring 
longer wear and preventing corrosion. 
Descriptive bulletins will be mailed to in- 
terested parties upon request, by the 
manufacturer, | 
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Some DeVeau Telephone 
Specialties. 
Some telephone specialties which are 
giving excellent service, and which are 
made by the DeVeau Telephone Manu- 


Fig. 1.—Breast TELEPHONE. 


facturing Company, 27 Rose street, New 
York city, are shown in the accompanying 
illustrations. 

Fig. 1 illustrates a variety of breast tele- 
phone apparatus used as a stenographer’s 


Fra. 2.—APARTMENT-HOU8E VESTIBULE 
TELEPHONE. 


instrument. This same type is used in 
the United States Navy, worked by gun- 
ners, and from a position aloft enables 
the gun fire of the entire ship to be con- 
trolled by one man. The same arrange- 
ment may be enclosed in a diver’s helmet, 
permitting him to communicate with his 
attendant. It is also found useful in 
many ways in offices. ` 

Fig. 2 shows an apartment-house tele- 
phone intended for installation in vesti- 
bules. Any finish desired may be had. As 
will be seen, the instrument sets flush 
on the wall, no cord being used. The rais- 
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ing of the receiver cuts out the call-bell 
and cuts in the instrument battery. 

A convenient desk type intercommuni- 
cating telephone is shown in Fig. 3. This 
is the company’s patent automatic type, 
no central operator being required. It 


Fra. 38.—Desk Type INTERCOMMUNICATING 
TELEPHONE. 


brings all departments within speaking 
distance of one another at any time. Any 
finish desired can be furnished, and the 
instrument is constructed for any num- 
ber of stations. 


Fie. 4.—Hanp MICROPHONE. 


Fig. 4 shows a hand microphone in- 
tended to be used with the speaker in any 
position. This is a flush type of instru- 
ment having an outlet box in the wall, 
with no exposed wires. It is especially 
recommended for hospital use. 
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DOMESTIC AND EXPORT. 

PROPOSED KENTUCKY LIGHTING MERGER—Efforts are be- 
ing made to merge the Louisville Gas Company, the Louisville Heat- 
ing Company, the Louisville Lighting Company and the Kentucky 
Electric Company. No information is available as to what form 
the merger will take, but probably a holding company will be or- 
ganized with a capital stock of $15,000,000 to $20,000,000. 


NEW POWER DAMS ON ST. JOSEPH RIVER—Representatives 
of Charles A. Chapin, of Chicago, have announced plans for the 
construction of three great power dams on the St. Joseph river, 
Mich., to cost $5,000,000. The company now has in operation or in 


course of construction on the river five power plants. The new 


properties will give it eight stations, with an aggregate investment 
of $10,000,000. 


RAILWAY COMPANY FILES MORTGAGE—A mortgage for 
$2,750,000, given by the Toledo & Lima Traction Company, Toledo, 
Ohio, to the Provident Life and Trust Company, of Philadelphia, 
has been filed in the recorder’s office at Ottawa. The mortgage was 
given to. secure a bond issue to take up indebtedness and make 


improvements. The bonds are for $1,000 each and bear interest at 
the rate of five per cent. 


NEW CALIFORNIA POWER ENTERPRISE—A waterfall on 
the Mokelumne river in central California is to be used by the 
General Electric Power Company, of California, for the development 
of electrical power. This fall will develop 69,000 electrical horse- 
power, which will be transmitted to all the towns and cities of 
central California, including the city of San Francisco. Contracts 
for the construction of the new power plant at a cost of nearly 
$10,000,000 have been let to the firm of Walston H. Brown & 
Brothers, of New York, who are now building the Belmont tunnel, 
connecting New York and Brooklyn. 


UNITED RAILWAYS INVESTMENT COMPANY—At a meeting 
of the stockholders of the United Railways Investment Company the 
proposal of the directors to issue $3,000,000 three-year six per cent 
collateral trust notes was approved by the stockholders without 
opposition. Of these nates, $1,300,000 have been sold. The remain- 
ing $1,700,000, it is understood, will not be sold for the present. 
The proceeds of these $1,300,000 notes will be used for the acquibi- 
tion of outstanding securities of the United Railroads, of San 
Francisco, Cal., and for other corporate purposes, including making 
provision for additional cars for use in that city. 


BIG MORTGAGE RECORDED BY STREET RAILWAY COM- 
PANY—A mortgage of $25,000,000 executed by the Birmingham 
(Ala.) Railway, Light and Power Company to the Old Colony 
Trust Company, has been recorded in the probate office. The in- 
strument recites the sale and conveyance of all real and personal 
property, franchises, etc., of the local street railway company. The 
mortgage was executed to protect the issuance of the $25,000,000 
of bonds recently authorized by the directors of the Birmingham 
Railway, Light and Power Company. Outstanding bonds will be 
retired and extensive improvements made by the company. 


ELECTRIC COMPANIES MERGE—A merger has been placed 
on record with the recorder of Elkhart county, Ind., whereby the 
Indiana & Michigan Electric Company has absorbed the St. Joseph 
& Elkhart Power Company, capital $250,000; the Elkhart Electric 
Company, capital $150,000, and the South Bend Electric Company, 
capital $150,000. The new organization will retain the name of the 
Indiana & Michigan Electric Company, and will have a capital stock 


of $1,915,500. The life of the concern is fifty years, and the head- 


quarters will be in South Bend. The company will furnish light 
and power in Berrien, Cass, St. Joseph and Van Buren counties, 
Mich., and in Elkhart, St. Joseph and Laporte counties, Ind. The 
directors are: Charles A. Chapin, Henry K. Chapin, Homer C. 
Chapin, Harden D. Crawford, Fred L. Dennis, Charles B. Calvert, 
Marshall L. Howell, Fred A Bigam and Richmond Talbott. 


NEVADA-CALIFORNIA POWER COMPANY—The Nevada-Cali- 
fornia Power Company is building a large reservoir near the sum- 
mit of the Sierra Nevada Mountains, 100 miles from Goldfield, Nev., 
in which to store 300,000,000 gallons of water. This will provide 
the power for the generation of electricity to run the machinery in 
the mills and mines and to light the desert towns. The power 
plants are located about twelve miles below the reservoir and from 
them the power will be distributed to Bullfrog, Goldfield, Silver 
Peak, Tonopah, Miller’s Station and Manhattan. The present 
power plant has a daily capacity of 600 horse-power. The new plant 
will have 16,000 horse-power capacity. A third and smaller plant 
is also being constructed about three miles below plant No. 1, 
with 4,000 horse-power capacity. It is estimated that by the first of 
September, the entire distributing system, together with the gener- 
ating plants and the storage reservoir, will be in commission. 
The company is expending $3,000,000. 


TELEPHONE COMPANY CHANGES HANDS—Five hundred 
thousand dollars has been paid by the American Union Telephone 
Company, Pittsburg, Pa. for the Tristate Telephone Company, 
operating in Fayette and other counties in western Pennsylvania. 
This deal insures long-distance business with New York, Philadel- 
phia, Baltimore, Pittsburg, Cleveland, Chicago and intermediate 
places. The American Union has recently absorbed a number of 
independent systems and now has connections between Syracuse, 
Elmira and Philadelphia, New York in the East and Baltimore in 
the South. The Union Telephone Company, of Erie, gives connec- 
tion with New Castle and Aowns west between Cleveland and 
Chicago. The Bedford County Telephone Company, a recent ac- 
quisition, completes the chain between Pittsburg and the East. 
Within a few months it is expected the service will be working. In 
Pittsburg and vicinity the Pittsburg & Allegheny Telephone Com- 
pany gives connection with a large number of cities and towns. 


NEW WASHINGTON ELECTRIC PROJECT—W. R. Rust, presi- 
cent and general manager of the Tacoma (Wash.) Smelting Com- 
pany, is at the head of a million-dollar corporation that will build 
an electric railway in eastern Washington. Construction will begin 
next winter between Kennewick and the new town of Hanford. It 
is the intention to extend the railway beyond Wenatchee, on the 
Great Northern, making the road about 135 miles in length. Elec- 
tricity will be furnished by a 40,000-horse-power plant at Priest 
Rapids. Articles of incorporation of the Priest Rapids Railway 
Company have been filed. The articles declare the plan to be to 
build a railroad in Douglas county and from Wenatchee in the 
county of Chelan, thence in a southerly and southeasterly direction 
through the counties of Chelan, Kittitas, Yakima and Benton to 
some point on the line of the Northern Pacific Railway. The 
Priest Rapids Railway Company is allied with the Hanford Irriga- 
tion Company. Hanford is northeast of North Yakima. W. R. Rust, 
of Tacoma, is president of the electric railway company; H. K. 


Owens is chief engineer; M. B. Haynes is treasurer, and E. H. 
Guie is secretary. 


PENNSYLVANIA TROLLEY DEAL-—The West Penn Railways 
Company has acquired a controlling interest in the Pittsburg, Mc- 
Keesport & Greensburg Railway Company. The effect is to give 
the West Penn a system extending from Masontown, Fayette county, 
Pa., through the principal towns in Westmoreland county to Trafford 
City, Allegheny county, and a direct connection at the latter point 
with the Pittsburg Railways Company system. Negotiations had been 
in progress for several weeks. At a meeting held in Greensburg, Pa. 
July 22, the board of the Greensburg company was reorganized. all the 
directors retiring with the exception of Lloyd B. Huff and Richard 
L. Coulter, Jr. Separate organizations will be maintained. The new 
board of directors and officers of the Pittsburg, McKeesport & Greens 
burg Railways Company are: Lloyd B. Huff, president; Richard L. 
Coulter, Jr.; J. H. Purdy, vice-president; J. B. Van Wagener, treas- 


urer; H.1. Lynne and Byron Trimble. The last four named are new di- 
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rectors representing the West Penn Railways Company. The addition - 


of the twenty-eight miles of the Greensburg company gives the West 
Penn Railways Company a total mileage of 154 miles, and makes it 
the largest interurban traction system in the state. The combined 
capitalization is $13,055,000. The total deal involves the joint own- 
ership of all the charters acquired by both companies between Greens- 
burg and Latrobe. It is said the line between these two cities will 
soon be built. The West Penn Railways also furnishes electric light 
and power to nearly two score towns and cities in the territory, 
including Masontown, Uniontown, Connellsville, Dawson, Scottdale, 
Everson, Youngwood, Greensburg, Jeannette, Manor and Irwin. The 
gross earnings for the fiscal year ended June 30 last approximated 
$1,500,000. The officers of the West Penn Railways Company are: 
chairman of the board, E. C. Converse; president, W. S. Kuhn; vice- 
president, J. S. Kuhn; secretary, R. P. Watt, and treasurer, J. B. 


Van Wagener. 
NEW INCORPORATIONS. 


LANSING, MICH.—Murphy Power Company, Detroit. Capital 
increased from $750,000 to $2,000,000. 

SEATTLE, WASH.—Bard Electric Company. $250,000. Incor- 
porators: W. H. Bard and Charles D. Haskins. ° 

INDIANAPOLIS, IND.—Aurora Electric Company, Aurora. 
$15,000. Directors: Charles F. Mayer, Henry B., Spaeth and David 
J. Hause. 


BURLEY, IDA.—Milner & North Side Electric Railway Com- 
pany. $250,000. Incorporators: Fentress Hill, D. C. MacWatters, 
Herbert R. Grant, Henry K. Belmont and C. M. Hapgood. 


ALBANY, N. Y¥.—The American Electrical Development Com- 
pany, of Amsterdam. $100,000. Directors: R. T. Ford, of Rochester; 
T. J. Murphy, of New York, and Richard Murphy, of Amsterdam. 


SALT LAKE CITY, UTAH—The Uintah Telephone Company, of 
Vernal. The company will operate a telephone system in Uintah 
county. $10,000, divided into shares of the par value of $10 each. 
W. H. Smart, president; C. S. Carter, vice-president; R. S. Collett, 
secretary; J. K. Bullock, treasurer. 


COLUMBUS, OHIO—Elyria Southern Railway Company. To 
construct and operate a line between Elyria and West Salem, Ohio, 
through the counties of Lorain, Medina, Wayne, Ashland, Richland 
and Knox. $100,000. Incorporators: W. E. Elliot, F. W. Carpenter, 
W. E. Moses, J. M. Starr and F. L. Sargent. 


NASHVILLE, TENN.—Clarksdale, Collierville & Covington In- 
terurban Company, Shelby county. This company proposes to con- 
struct a street and interurban railroad in Memphis and Shelby and 
adjacent counties. $50,000. Incorporators: R. F. Tate, C. F. Farns- 
worth, A. Walsh, W. A. Gage, W. E. Willett, H. E. Craft and others. 


PORTLAND, ME.—Portland, Gray & Lewiston Railroad Com- 
pany. To run through the towns of Falmouth, Gray and New 
Gloucester and thence to Auburn and Lewiston. $150,000. Share- 
holders: Edward W. Gross, of Auburn; Charles C. Benson, of Lewis- 
ton; Lewis A. Goudy, of Portland; John D. Clifford, of Lewiston; 
William M. Sturgis, of Scranton, Pa.; N. D. Sturgis, of Scranton, 
Pa.; Tracey W. Holland, of Brooklyn, N. Y. 


SPRINGFIELD, ILL.—Madison County Interurban Belt Railway 
Company, Highland. To be constructed from Stanton, Macoupin 
county, south of Williamson, Madison county, thence east to New 
Douglas, thence south to Grand Fork, thence south to Highland, 
thence west to St. Jacob’s, thence southwesterly to Troy, thence 
west to Collinsville, Madison county. $25,000. Incorporators and 
first board of directors: W. P. Wall, John Bardilla, John Gehrig, 


John Wildi and J. L. Rhein. 


NEW PUBLICATION. 


NATIONAL ELECTRICAL CODE—The new edition of the Na- 
tional Electrical Code for 1907 has been issued as revised. This 
gives all the changes that have been made in the code, and con- 
tains a list of fittings, materials, etc., revised down to date. Copies 
may be obtained from C. M. Goddard, secretary of the Underwriters’ 
National Electrical Association, 55 Kilby street, Boston, Mass. 
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- TELEPHONE AND TELEGRAPH. 
BATH, ME.—The New England Telephone and Telegraph Com- 
pany has completed a new line between this city and Brunswick. 


HARRISBURG, PA.—The Bell Telephone Company has certified . 
to an increase in its capital stock from $24,950,000 to $25,972,000. 


EAST PROVIDENCE, R. I.—The Providence Telephone Company 
is making arrangements to change the local system to a cammon 


battery system. 


READING, MASS.—The New England Telephone and Telegraph 
Company has placed in operation its new exchange at Reading. The 
ultimate capacity is to be 1,600 stations. 


QUINCY, CAL.—The Forestry Service is to construct a tele- 
phone line from this city to Prattville, with branch lines from 
that place to Humbug Valley. Other branch lines will be built 


next summer. 


LOS ANGELES, CAL.—A decision given by Judge Olin Well- 
born, of the United States Circuit Court, in the case of Los Angeles 
against the Home Telephone and Telegraph Company, holds that 
the city has the legal right to fix gas, telephone and electric light 


rates. 


PHILADELPHIA, PA.—The contract for the installation of a 
private switchboard and ninety-five telephones in the Philadelphia 
Hospital, has been awarded to the Bell Telephone Company. The 
hospital is entitled to 30,000 calls and the service is to cost $1,386 


for the year. 


BERKELEY, CAL.—The Home Telephone Company has pur- 
chased the southwest corner of Milvia street and Allston way, 
ninety feet by ninety feet, as a site for a new office and exchange 
building to be used by the corporation. The structure is to cost 


about $60,000. 


NOME, ALASKA—Local representatives of the Seattle-Alaska 
Wireless Telegraph Company are planning to buy forty acres of 
land for the construction of a sixty-horse-power station at Dutch 
Harbor and Grays Harbor. Negotiations have been opened and 
the deal is to be closed in the near future. 


NEW ALBANY, IND.—Arrangements are being made by the 
Eureka Telephone Company, of Harrison county, to establish an 
exchange in Corydon, which will be connected with the Home 
Telephone Company, of this city. The Eureka has lines in nearly 
every part of Harrison county, connecting with over 800 farmhouses. 


SISSON, CAL.—The forest service telephone line has been com- 
pleted between Sisson and Trinity Center. The line was built 
primarily as a part of a fire-alarm system, though it can be used 
for the transaction of other forest-service business. From Sisson 
to Trinity Center it is forty-five miles by wire. Branch lines add 


. fifteen miles to the length. The branches connect with the summer 


signal station on Mount Eddy and Bonanza King mountain and 
with the ranger’s station at Callahan. 


NORWICH, N. Y.—J. B. Marquis, of Norwich, owner of the 
Marquis Independent Telephone lines, is completing arrangements to 
connect his lines with the Earlville (Newton) independent com- 
pany. The Marquis line will closely follow the line of the Lacka- 
wanna tracks. Rights of way have been secured and laborers are 
already at work setting poles. This will give the local Marquis 
exchange direct wires to practically the whole of Madison county. 
The Newton company, with which the Marquis lines will connect 
at Earlville, has a large mileage of telephone lines throughout 
Madison and part of Oneida counties. . 


NEW MANUFACTURING COMPANIES. 
SPOKANE, WASH.—R. Doerr, J. R. Mitchell and R. C. Steeple 
have incorporated the Doerr-Mitchell Electric Company, with a 
capital of $100,000. They have been doing an electrica] business 


in Spokane for some years. 


AUGUSTA, ME.—The Linolite Company of America, Portland, 
has been incorporated with a capital of $300,000, to manufacture 
electric lamps and fixtures. The president is William M. Sturgis, 
Scranton, Pa., and the treasurer, R. W. Philips, of New York. 
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ELECTRIC RAILWAYS. 


HILLSBORO, ORE.—The city council has granted franchises to 
the United Railway Company and the Oregon Electric Company, 


BLOOMINGTON, ILL.—The Illinois Traction System has placed 
in operation its new power-house at Peoria. This plant has a 
capacity of 5,400 horse-power. 


ALBANY, N. Y.—The Rochester, Stottsville & Caledonia Electric 
Railroad Company has certified to the secretary of state that it has 
increased its capital stock from $500,000 to $2,500,000. 


UNION, S. C.—The South Carolina Public Service Corporation, 
which proposes building an electric railway from Charleston to 
all the towns in the Piedmont section, has been granted a perpetual 
franchise by the city council of Union. 


SPRINGFIELD, MASS.—The new electric railway line between 
this city and Worcester, has been opened. For the present cars 
will be run on the hour from each terminal, and are expected to 
cover the distance in two and one-half hours. 


PITTSFIELD, MASS.—The Bennington & North Adams Street 
Railway Company has given a mortgage of $450,000 to the Union 
Trust Company, of Springfield. The money will be used in building 
extensions and other improvements to the road. 


WILKES-BARRE, PA.—The Northern Electric Street Railway 
Company has opened its line from Scranton to Dalton. The road 
will be extended from Dalton to Factoryville and a spur will also 
be built from La Plume over the mountain to Lake Winola. 


BRUNSWICK, GA.—The city council has given a street railway 
franchise to F. D. M. Strachan and associates, with the provision 
that work on the construction of the line is to commence within 


six months, and five miles of railway is to be completed within 
a year. 


LANSING, MICH.—lIncluded in the announcement that Theron 
W. Atwood, counsel for the Michigan United Railways, has been 
elected president of the Northern Construction Company, an allied 
corporation, is a statement that the Lansing & Jackson trolley line 
will be built this year, provided satisfactory franchise arrangements 
can be made in Mason. 

ANNAPOLIS, MD.—The Annapolis city council has passed the 
trolley franchise ordinance in form amended from that adopted 
June 21. The promoters of the Washington, Baltimore & Annapolis 


Electric Railway Company immediately accepted the franchise and 
gave the necessary bonds. 


OKLAHOMA CITY, OKLA.—General Manager John W. Shartel, 
of the Oklahoma City Street Railway, has announced the con- 
templated erection of a $175,000 power-house in this city to supply 
the power for the Oklahoma City and Guthrie lines and seventy-five 
miles of interurban street railway. 


UTICA, N. Y¥.—The Utica & Mohawk Valley Railway Company 
has filed with the secretary of state a certificate of merger of the 
Rome City Street Railway. This means that the Rome City Street 


Railway, which for several years has been owned by the Vanderbilt- ` 


Andrews syndicate, is formally consolidated with the Utica & Mo- 
hawk Valley Railway system. 


BUCYRUS, OHIO—Grading has been resumed on the Bucyrus- 
Marion electric line. The work was suspended late last fall when 
winter set in. It is understood the line will be completed and put 
in operation this fall. It will be eighteen miles long and connect 
at Marion with the Webb line into Columbus and at Bucyrus with 
the Cleveland, Southwestern & Columbus for Cleveland. 


LIMA, OHJ]O—The Schoepf syndicate, operating the city lines 
and with a half dozen interurbans out of Lima, is making a bid 
for an extension of street franchises, and petitions are being circu- 
lated offering for the granting of new franchises for twenty-five 
years the building of a central interurban passenger station in the 
public square to cost $50,000. The present franchise expires in 
1917, and a renewal is desired for bonding purposes. 


SULLIVAN, IND.—The board of commissioners of this county 
has granted a franchise to the Terre Haute & Merom Traction 
Company. The proposed road passes through Fairbanks, Stafford- 
shire, Graysville, Merom and Merom Junction. The franchise pro- 
vides that the work on the same shall be commenced by February, 
1908, or the franchise will be forfeited. President O. L. Brown 
states that the company has secured two-thirds of the right of way, 
and that the work will be commenced this fall if possible. The 
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company proposes to have cars in operation one year after the con- 
struction is begun. 


WEST NEWTON, PA.—The town has sold the municipal elec- 
tric light plant to the Pittsburg, McKeesport & Westmoreland 
Street Railway Company, which intends to operate the plant to 
furnish light to the town and also to enlarge it sufficiently to pro- 
vide power for trolley cars when the traction line is built here 
from Irwin. Work on the local end of the road is expected to 
soon begin. West Newton began to operate its light plant in 1903, 


but the service is said not only to have been unsatisfactory, but 
too expensive as well. 


UTICA, N. Y.—Ilt has been announced by G. Loomis Allen, 
general manager of the Utica & Mohawk Valley Railway and the 
other trolley systems in central New York, that the Andrews-Van- 
derbilt syndicate, of which he is a representative, will build a trolley 
road from Rome to Oneida. Franchises have already been secured 
and plans made for the route. General Manager Allen said that 
the road would be started as soon as the state of the money market 
would permit. It is expected that the line will follow the route laid 
out by the old Rome & Oneida Railway Company. 


BALTIMORE, MD.—The Baltimore, Halethorpe & Elkridge Elec- 
tric Railway Company has secured the right of way for the new 
railway from Baltimore to Halethorpe. It is the desire of the 
promoters that the work of grading and laying the tracks begin 
this fall. Owing to the present financial condition, difficulty has 
been encountered in financing the project, and it is probable that - 
for this reason work on the new road will not begin until next 
spring. It is the intention of the company at first to operate only 
as far as Halethorpe, and later extend the line to Elkridge. 


WINCHESTER, VA.—Plans are now under consideration by the 
Winchester & Washington City Railway Company for the con- 
struction of an electric railway between this place and Washington 
by way of Bluemont. The following is a list of the directors of 
the company who were reelected officers: president, S. H. Hans- 
brough, Winchester; vice-president, Charles Milliken, Clarke county; 
Secretary and treasurer, Shirley Carter, Winchester; general 
manager, S. L. Hoover, Winchester; executive committee, S. H. 
Hansbrough, Charles Milliken and Lewis Cooper, of Winchester; 


superintendent, D. M. Swink. H. C. Warden has been elected a 
director. | 


MILWAUKEE, WIS.—The Chicago & Milwaukee electric road 
is said to have completed its arrangements for entrance to Chicago. 
The city council has passed the ordinance permitting the electri- 
fication of the Milwaukee steam road tracks from Wilson avenue 
to Evanston. At Wilson avenue the interurban road will take 
to the elevated structure of the Northwestern elevated road, and 
continue down-town to the union loop. The interurban road now 
terminates at the Milwaukee road station in Evanston. For a dis- 
tance of two miles north of Evanston the tracks of the steam road 
are used. From the Evanston station to Wilson avenue is six miles, 
and from there to the centre of Chicago another six miles. It is 
expected that the interurban road will proceed as speedily as pos- 
sible with the electrification of the steam road’s tracks. By early 
fall it is probable that the road will be able to give through service 
between Chicago and Milwaukee. 


ALBANY, N. Y.—The franchise and all obligations of the Troy 
& New England Railroad have been turned over by Edward F. 
Murray, acting under an order of the court, to the Delaware & 
Hudson Railroad Company. By that act Mr. Murray ceased to be 
receiver for the company, and by subsequent action he and all the 
old directors of the company placed their resignations in the hands 
of the new owners, Mr. Murray also retiring from the presidency. 
The resignations accepted were those of Uri Mallery, William P. 


` Dalton, James Farrell, James W. Donnelly, David B. Plum and 


John W. Jones, and in their places L. F. Loree, C. S. Sims, Axel 
Ekstrom, Edgar S. Fassett, C. E. McKim and Thomas B. Dixey 
were elected. L. F. Loree was subsequently chosen president of the 
Troy & New England, C. S. Sims, vice-president, and James 
McCredie, treasurer, in place of Rice C. Bull, who resigned. Presi- 
dent Loree, Vice-President Sims, Edgar S. Fassett, Edward F. 
Murray, Thomas B. Dixey, Axel Ekstrom and C. E. McKim were 
appointed an executive committee, and the following old directors 
were retained for the present: Edward F. Murray, Rice C. Bull, 


C. W. Tillinghast, David Morey, Owen A. Mullen and William D. 
Mahony. 


August 3, 1907 
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PERSONAL MENTION. 
MR. GEORGE E. STEBBINS has resigned as manager of the 


Chicopee, Mass., electric light plant. 


MR. WILLIAM R. WESTCOTT, manager of the Manchester 
(N. H.) office of the New England Telephone and Telegraph Com- 


rany, has resigned. 
MR. F. G. BOLLES, who for many years was an active member 

of the electrical industry, has recently returned to America, after 

a stay of ten months in the large cities of Germany and the Conti- 


nent. ; 
MR. JOHN B. PULLIAN, of Fruitport, Mich., has been made 


general manager of the Winnebago Traction Company, Oshkosh, 


Wis., to succeed Edward B. Kirk. The company was recently placed 
in the hands of a receiver. Extensive improvements will be made. 


MR. LOUIS GLASS, who was charged with bribing supervisors 
n the interest of the Pacific States Telephone Company, has been 
eleased upon a disagreement of the jury. This case was in con- 
ection with the recent trials which have been held in San 
rancisco with regard to the alleged illegitimate disposition of 


anchise privileges. 
MR. JOHN Z. MURPHY, the Chicago Union Traction Company’s 
ief engineer, has been appointed to represent the company and 
allied interests on the board of supervising engineers. Mr. 
rphy has been chief engineer of the North and West Side lineg 
Several years. His appointment, it is said, will be subject to 
approval of the Chicago Railways Company. 
MR. L. H. CONKLIN has been advanced from the position of 
rintendent of lighting of the West Penn Electric Company, 
sburg, Pa., to that of general superintendent of both the West 
1 Railways Company and the West Penn Electric Company. 
Conklin has been connected with the West Penn Electric Com- 
since March 15, with headquarters at Connellsville, Pa. 
TOFESSOR WILLIAM FREEMAN MYRICK GOSS, professor of 
imental engineering and dean of the engineering laboratory of 
le University since 1890, has been elected dean of the engineer- 
llege at the University of Illinois. Professor Goss has accepted 
sition, to take effect September 1. Dr. Goss was a student at 
assachusetts Institute of Technology, when he was called 
-Seven years ago to organize the department of practical 
lics at Purdue, one of the first of these departments organized 
country. He is recognized as an authority on railway engi- 
and upon the scientific and practical aspects of the steam 
Professor Goss also will be appointed director of the new 
f railway engineering and administration recently organized 
/niversity of Illinois. The effort of the university is to or- 
n a larger and more satisfactory way than ever before a 
ensive scheme of training for railway service, not only in 
rtment of railway engineering, but in the department of 


‘ion and operation as well. 
OBITUARY NOTE. 
SAMUEL McCLINTOCK HAMILL died on Monday, July 
his home in Schenectady, N, Y., of typhoid fever. Mr. 
as born at Lawrenceville, N. J., March 27, 1858. He was 
from Princeton University in 1880. On November 27, 
arried Maria Woodward Baldwin. Mr. Hamill was very 
n in the electrical field. In 1886, he became manager 
ush Electric Company, of Cleveland, Ohio, which was 
consolidated with the General Electric Company, with 
Hamill was closely connected at the time of his death. 
sident of the Schenectady Trust Company, a member of 
‘tady Club, University, Ivy, Golf, Nassau and Trenton 
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ELECTRICAL SECURITIES. 

k’s stock markets showed a little more activity than 

although price movements were irregular, there may 

Me good gains in certain lines. 

ever handling and a systematic uplifting of specific 

Once up have stayed up. Where there was any unload- 
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good, with lessened apprehension regarding widespread contraction. 
It is expected that steel operation for the second quarter will 
prove to be enormous, with unfilled orders aggregating 7,500,000 
tons of finished material. Altogether, the wane of the summer 
is very satisfactory and indications are greatly improved over those 


of a month ago. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 27. 
Closing. 


New York: 
Allis-Chalmers common...............6. Satya 9% 
Allis-Chalmers preferred...........s.ecceees 27 > 
Brooklyn Rapid Transit.............ceecee0. . 69% 
Consolidated GaS........ 0... cc cece cece ecees 121% 
General Electric.............ccccceccccccecs 139 
Interborough-Metropolitan common.......... 16% 
Interborough-Metropolitan preferred......... jae 

18 


“eee wer ee ee eo wo ee waane*e saan ee 


Kings County Electric 
Mackay Companies (Postal Telegraph and 
69% 


Cables) common................eeceees 


Mackay Companies (Postal Telegraph and 
Cables) preferred...........ccccceeees . 68 
Manhattan Elevated................006. .... 132 
Metropolitan Street Railway......... Sete ube 85 
New York & New Jersey Telephone.......... 110 
Western Union........ detalii E E E E 78 
nimii 145 


The annual meeting of the stockholders of the Westinghouse 
Electric and Manufacturing Company was held in Pittsburg, Pa., 
July 24. The old board of directors was reelected with the excep- 
tion that W. McConway was elected to fill the vacancy caused by 
the death of P. F. Topping. The statement of the Westinghouse 
Electric and Manufacturing Company for the three months ended 
June 30, 1907, the first quarter of the curren: fiscal year, shows a 
vast improvement in earnings over the corresponding period of last 
year. The total income of the company for the three months was 

The total 


$1,943,096, which was at the rate of $7,772,384 a year. 
income in the last fiscal year was $5,435,910, so that earnings in the 


first quarter of the current fiscal year ran at the rate of $2,336,474, 
or forty-two per cent in excess of the actual earnings of the pre- 
ceding year. After deducting $870,214 in connection with interest 
on bonds and debenture certificates, miscellaneous interests, depre- 
ciation, etc.. there remains a net credit to surplus of $1,072,882, 


which is at the rate of $4,291,528 a year. 
Boston: Closing. 
American Telephone and Telegraph......... 107 
Edison Electric Nluminating................ 211% 
Massachusetts Electric.............c0cccee 55 
New England Telephone...............-.00- 109 
65 


Western Telephone and Telegraph preferred. 
Directors of the New England Telephone and Telegraph Com- 
pany have declared the regular quarterly dividend of 114 per cent, 


payable August 15 to stock of record July 31. 
Philadelphia: 
9% 


Electric Company of America............... 
Electric Storage Battery common............ 51 
Electric Storage Battery preferred........... 51 
Philadelphia Electric...............cccceeee 83 è 
Philadelphia Rapid Transit................. 22 

91 f 


(EE r e r r r r a r r r E 


It is understood that the gross earnings of the Philadelphia 
Rapid Transit Company for the fisca] year ended June 30, increased 
about $600.000 over the preceding year. It is expected that the net 
earnings will not be materially larger than last year, because of 

high operating costs and liberal sums spent for improvements, re- | 


newals, etc. 

Chicago: Closing. | 

Chicago Telephone...............cccceceues 115 
Chicago Edison Light.............-0.0000 ee 144 i 
Metropolitan Elevated preferred............. 6414 } 
National Carbon common................665 721% 
National Carbon preferred....:..........02. 117 | 

NER } 


Union Traction common..............eccee8 


seer eeeeeeveeeeeneese ee 


Directors of the National Carbon Company have declared the 
regular quarterly dividend of 1% per cent, on the preferred stock 


This is evidently by 
payable August 15. Books close August 5, and reopen August 16. 


The $5.000,000 5 per cent three-year notes of the Chicago Edison 


Company have been entered in the unlisted department of the 


> a demand which absorbed the offers so readily that 
Chicago stock exchange. 


disposal of stock was soon checked. The railroads 


how record earnings, but there is a tendency to go 


The city council has adopted a flat business rate for the Chicago 


Telephone Company. as'a result of the objections to a measured 


1S new investments and probably there will be some 
service. 


expenses. In general, however, business continues 
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ELECTRIC LIGHTING. 


STANTON, NEB.—The city has voted to take over the electric 
plant and operate it. ° 


WENATCHEE, WASH.—Work has been started on the new elec- 
tric power plant to be built by the Wenatchee Electric Company. 


OROVILLE, CAL.—A 255-horse-power dynamo has been added 


to the electrical equipment of the Oro Light and Power Company’s 
plant. 


MOUNT AYR, IOWA—A contract has been entered into by the 
city council and A. Bartenlanger, of Omaha, to construct an electric 
light plant at a cost of $17,626. 


CARROLLTON, MISS.—The plant of the Carrollton Electric 
Light and Power Company was destroyed by fire on July 19. The 
loss was $10,000, partly covered by insurance. 


NEW HAMPTON, l1OWA—The contract for the new power plant 
for the light and water plants owned by the city has been let to 
home bidders, Shepard & Hutton, their bid being $8,611. 


TOLEDO, OHIO—The Central Heating and Lighting Company 
has decided to more than double the capacity of its plant. The in- 
crease is made necessary by a large growth in business. 


WILLOWS, CAL.—A franchise has been awarded the Snow 
Mountain Power Company by the Glenn county board of supervisors 
to erect lines and transmit power throughout the county. 


NAPA, CAL.—The board of supervisors has granted D. L. Beard 
a franchise to maintain and erect poles and wires over the roads 
of this county for the transmission of electric light and power. 


MORETOWN, VT.—The Moody & Almon electric plant will ex- 
tend its lines to this place from the power plant near Middlesex 
village, and will light the streets, stores and houses. The line will 
be extended later to Waitsfield. 


TURNERS FALLS, MASS.—At the annual meeting of the Frank- 
lin Electric Light Company, the following officers were elected: 
J. F. Bartlett, president; E. I. Cassidy, clerk; W. C. D. Thomas, 
treasurer. Directors: J. F. Bartlett, E. I. Cassidy, C. W. Schuler, 
C. W. Hazelton, Porter Farwell. 


HATTIESBURG, MISS.—The Hattiesburg Light and Power 
Company, the Hattiesburg Traction Company, and the Hattiesburg 
Gas Company have been merged into one company, and the new 
corporation will retain the name of the Hattiesburg Traction Com- 
pany. The combined capital is $300,000. This will be increased at 
once to $500,000. ; 


BRATTLEBORO, VT.—The Connecticut River Dam and Power 
Company, organized in New Hampshire, and also in Vermont, has 
recorded at Keene, N. H., a mortgage of $2,000,000 In favor of the 
Old Colony Trust Company, of Boston, to secure five per cent 
bonds which the company will issue. Work on the plant, at Hins- 
dale, N. H., is now in progress. 


ASBURY PARK, N. J.—The council has passed the ordinance 
granting to Moore & Clarkson a franchise to construct and operate 
an electric power plant in this city. The vote was taken subject 
‘to the men named depositing with the city clerk a personal bond 


in the sum of $10,000 before the ordinance should be approved by. 


the mayor. Following that a surety bond will be given. 


INDIANAPOLIS, IND.—The county commissioners have granted 
the petition of the Indianapolis Light and Heat Company for a 
franchise to erect a pole line between Brightwood and Fort Benja- 
min Harrison for the purpose of supplying the post with light and 
power. The pole line will extend out of Brightwood along the Pendle- 


ton pike to the first road east of Lawrence and will then run north 
to the army post. 


GARDNER, MASS.—At the annual meeting of the Gardner 
Electric Light Company, the following officers were elected for the 
ensuing year: president, Arthur P. Derby; vice-president, Thatcher 
B. Dunn; secretary and treasurer, Francis S. Whittemore. 
Directors: Arthur P. Derby, Thatcher B. Dunn, Francis S. Whitte- 
more, Charles W. Conant, Charles O. Bent, Charles F. Richardson, 
William D. Smith, Helen R. Greenwood and Martha Heywood. 


ORANGE CITY, IOWA—The stockholders of the Orange City 
Blectric Light Company have decided to rebuild the plant which 
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was destroyed by fire a few weeks hgo. The new building will be 
forty feet wide and fifty feet long. It will be built of concrete and 
cement and made as nearly fireproof as possible. A duplicate set 
of machinery will be installed. Work will begin at once, and the 
company hopes to have things in running order within two months. 


PITTSBURG, PA.—The East Pittsburg borough council has 
awarded a contract for street lighting in the borough to the Rose 
Hill Electric Light Company, of Turtle creek, to run for five years. 
The contract price is the lowest ever offered to any municipality 
in the western part of the state, $55 per arc light per year The 
Monongahela Light and Power Company, a subsidiary concern of 
the Philadelphia Company, has had the contract for furnishing light 
to East Pittsburg during the past thirteen years. 


DAVENPORT, JOWA—Amendments to the articles of incor- 
poration of the Davenport Gas and Electric Company have been 
flled with the county recorder reducing the capital stock from $800,- 
000 to $25,000. The amendments state that the capital stock shall 
be reduced to the amount stated above by retiring sufficient shares 
of stock and paying the stockholders for the same. Members of 
the company state that the Davenport company will continue in 


business for the sole purpose of running the steam heating plant 
connected with its system. 


MILWAUKEE, WIS.—Three leading commercial organizations, 
the Merchants & Manufacturers’ Association, the Greater Milwaukee 
Association and the Milwaukee Real Estate Board, have joined in an 
appeal to the citizens to abandon the municipal electric lighting 
project. At a special] election some time ago the city voted a $500- 
000 bond issue. The cost now would run up to $2,000,000. The 
reason urged is that Wisconsin now has a public utilities commis- 


sion which can make equitable rates, and that Milwaukee needs its 
money for schools and parks. 


ROCHESTER, N. Y.—The Rochester Railway and Light Com- 
pany is building a transformer substation at the southeast corner of 
the crossing of Elmwood avenue and the Lehigh Valley Railroad, 
at which the current to be supplied by the Niagara, Lockport & 
Ontario Power Company will be delivered and stepped down to a 
voltage suitable for transmission on the city cables and wires. 
The building will be completed about September 1, and the last of 
the machinery will be installed, it is expected, some time in October. 
The substation will have a frontage on Elmwood avenue of fifty 
feet, ten inches, and a depth of 118 feet. It will be built of rein- 
forced concrete, and will be practically fireproof. 


LEGAL NOTE. 


EICKEMEYER PATENT: LITIGATION—In the United States 
Circuit Court for the Northern District of New York, Judge Ray 
handed down an opinion in the case of the General Electric Com- 
pany vs. Wilbur F. Corliss et aj., trading under the name of Cor- 
liss, Coon & Company, upon Eickemeyer patent No. 677,308, granted 
June 25, 1901. This suit was brought by the General Electric Com- 
pany to restrain Corliss, Coon & Company, of Cohoes, N. Y., from 
further infringement of Eickemeyer patent No. 677,308 in the use 
of some induction motors manufactured by the Allis-Chalmers 
Company. The feature of these motors which formed the basis of 
the suit was the relation between the number of slots in the field 
and the number of slots in the armature whereby all dead points 
or locking positions are eliminated from the motor. This feature 
is believed to be essential to all commercial induction motors of 


any size. The court holds that the patent is valid and infringed 
by the defendants. 


DATES AHEAD. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

International Norfolk, 
Va.. August 7-9. 

Ohio Electric Light Association. Annual meeting, Toledo, Ohio, 
August 20-22. 

Michigan State Electrica] 
August 20-22. 
T Canadian Electrical Exhibition. 
as” 4. 

Canadian Electrical Association. 
Quebec, September 11-13. 


: Colorado Light, Power and Railway Association. 
vention. Denver, Col.. September 18-20. 


Railway Signal Association. A 1 ti TE 
October 8-10, 2 nnual meeting, Milwaukee, Wis., 


Association of Municipal Electricians. 
Association. Battle Creek, Mich., 
Montreal, Quebec, September 
Annual convention, Montreal, 


Annual con- 


August 3, 1907 


INDUSTRIAL ITEMS. 


THE AMERICAN CONDUIT COMPANY, New York, N. Y., 
Chicago, Ill., and Los Angeles, Cal., announces that the Jamestown 
Exposition authorities have used approximately 200,000 feet of its 
three-inch bituminized fibre conduit and that this has proved en- 


tirely satisfactory. 


EUGENE MUNSELL & COMPANY AND THE MICA INSULA- 
TOR COMPANY, on or about September 1, will move from 218 
Water street, New York city, to their new offices, at the southwest 
corner of Vesey and Church streets (No. 33 Vesey street), where 
they will occupy four floors. 

THE SPRAGUE ELECTRIC COMPANY, New York city, has 
issued a forty-four-page instruction book, which treats in detail 
of the proper installation of Greenfield flexible steel conduit and 
flexible steel-armored conductors. This book is handsomely gotten 
up in convenient pocket size and will be found of value by the man 
who installs the wiring in public or private buildings, cars or steam- 
ships. 

V. C. GILPIN, 120 Liberty s.reet, manufacturer’s agent, dis- 
tributed a most unique advertising folder at the recent electrical 
contractors’ convention, with the picture of V. C. Gilpin, Jr., six 
months old. Mr. Gilpin now represents the following manufactur- 
ing companies: Alphaduct Company, American Conduit Manufac- 
turing Company, Scranton Button Company, Steel City Electric 
Company. 


W. T. MCDOWELL, 51 Liberty street, New York city, has ac- 
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cepted the agency for the Besseltric Hghter. This is a cigar lighter 
from which 1,500 lights are guaranteed for one cent. The lighter 
consumes three-fourths of an ampere of current during the actual 
process of lighting. The apparatus is substantially made and orna- 
mental in appearance, and may be attached to any Edison socket, 
and hang in a convenient place over the counter. 


JAMES BEGGS & COMPANY, 109 Liberty street, New York city, 
has issued a handsome catalogue describing the Blackburn-Smith 
feed water filter and grease extractor. This filter is for the removal 
of organic matter, sediment, lubricating oils, etc., from boiler feed 
water and for the removal of any matter in mechanical suspension 
in liquids where economy or quality of product is affected by the 
presence of such matter. Among the subjects treated in this cata- 
logue are the effect of oil on the boiler, utilization of condensed 
water from heating systems and condensers, methods of treating 
feed water, and the removal of oil from condensation. The 
company will be pleased to send this catalogue upon request. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has issued a pamphlet entitled “Drying Materials in In- 
dustrial Plants.” This takes up the drying of various materials, 
such as fabrics, clothes, malt, lumber, baking powder, paper, paper 
pulp, sugar, etc. Besides describing and illustrating the fans, blowers, 
steam coils. etc., manufactured by this company for use in drying 
plants, an interesting account is given of the philosophy of drying 
and the text is illustrated by drawings and photographs of drying 
plants for many different purposes. This pamphlet also describes 
the Green air heater, which utilizes the waste heat in the flue gases 
from boiler or other furnaces for heating and drying purposes. 


Record of Electrical Patents. 


Week of July 23. 


860,627. SECTIONAL INCANDESCENT LAMP. George E. Bill 
and Albert D. Redman, Sr., Harrisburg. Pa. A lamp with a 


plurality of filaments. 


860,647. COIN-COLLECTING APPARATUS FOR TELEPHONE 
EXCHANGES. Claude D. Enochs, La Crosse, Wis., assignor to 
Western Electric Company, Chicago, Ill. A collecting apparatus 
controlled by a signaling circuit. 


860,726. SURFACE-CONTACT ELECTRIC RAILWAY. William 
M. Brown, Johnstown, Pa.. assignor to the Lorain Steel Com- 


pany. An electromagnetic system. 


860,771. APPARATUS FOR PURIFYING WATER. Alfred O. 
Tate, Brooklyn, N. Y. The water is treated electrolytically. 


860.791. MOISTURE-PROOF ELECTRIC MOTOR, DYNAMO, AND 
THE LIKE. Frederick W. Ells, Milwaukee. Wis A moisture- 
absorbing material is placed within the motor casing. 


860.813. DYNAMO CONSTRUCTION. Henry Leitner, 
England. Subsidiary magnets are provided. 


860,860. MULTIPLE-STATION TELEPHONE SYSTEM. Arthur J. 
Farmer, Detroit. Mich. An electromagnetic switching device. 


860,861. TELEPHONE CABLE-TERMINAL. Edward C. Flory, 
Santa Barbara, Cal. A distributing box for cables. 


860.867. ELECTRIC-LAMP SOCKET. Thomas H. Hill, Philadel- 
phia, Pa. The key is rotated by a ratchet wheel. 


860,874, RINGING AND LISTENING KEY. Herbert L. Knight, 
Cleveland, Ohio, assignor, by mesne assignments, to Century 


Telephone Construction Company. Buffalo, N. Y. A pivoted 
operating lever attached to a frame with laterally extending 


insulating parts. 


860,902. TELEPHONE-EXCHANGE SYSTEM. Edward E. Clement, 
wu eshington, D. C. A method of charging telephone exchange 
erles, 


860,907. AUTOMATIC CUTOUT. George Eastham, Chicago, III. 
A cutout controlled by centrifugal force. 


860,920. LOCK-OUT DEVICE FOR TELEPHONES. Daniel W. 
ae Dayton, Ohio. The instrument is provided with a 
ctor. 


860,945. APPARATUS FOR RAILWAY SIGNALING. Henry W. 
Spang, New York, N. Y.. assignor, by mesne assignments, to 
Charles H. Ketcham, Yonkers, N. Y. The signaling circuits 


are connected to a short rail section. 


Woking, 


860,948. SAFETY DEVICE. George G. Wacker, New York, N. Y., 
_ assignor of one-half to Gabriel L. Schiesser, New York, N. Y. 
The air-brake system on the trains is controlled electrically by 


the position of the semaphore. 
860.953. DYNAMOELECTRIC MACHINE. Robert B. Williamson, 
Norwood, Ohio, assignor to the Bullock Electric Manufacturing 
Company. The brush-holders are mounted on braced arms. 
860.961. METER. David Broido and Walter H. Lubach, Berlin, 
Germany. assignors to General Electric Company. A commu- 
tator meter. 
860,972. APPARATUS FOR CONTROLLING THE MOTOR AND 
DRIVING MECHANISM OF SELF-PROPELLED VEHICLES. 
Lucius T. Gibbs. Hempstead. N. Y. The variable-speed gear 


is controlled by electromagnets. 

860.976. SYSTEM OF CONTROL. George H. Hill, Schenectady, 
N. Y.. assignor to General Electric Company. A train control 
system. : 

860,979. DYNAMOELECTRIC MACHINE. Arthur C. King, Madi- 
son. Wis.. assignor to Northern Electrical Manufacturing Com- 
pany. The pole-pieces are of soft steel with hardened faces. 

860,981. ALTERNATING-CURRENT MACHINE. Marius C. A. 
Latour, Paris, France, assignor to General Electric Company. 


A commutator motor. 


860,987. ELECTRIC METER. William J. Mowbray, Brooklyn, 
N. Y., assignor to General Electric Company. An induction 
meter. 


860,998. CONTROLLING ALTERNATING-CURRENT MOTORS. 
Charles P. Steinmetz, Schenectady, N. Y., assignor to General 
Electric Company. A series-parallel control system for repul- 
sion motors. 

VISUAL SIGNAL AND KEY. Kelley M. Turner, New York, 


861,001. 
N. Y., assignor to General Acoustic Company. A telephone sig- 
nal. 

861,003. PROTECTIVE DEVICE FOR TRANSFORMERS. Edward 


A. Wagner, Fort Wayne, Ind., assignor to General Electric Com- 
pany. A spark-gap is submerged in the insulating oil. 

861,004. DIAL SWITCH FOR REGULATING TRANSFORMERS. 
Herbert I. Washburn, Overbrook, N. J., assignor to General 
Electric Company. A locking device for controlling the regu- 
lator motors. ; 

861,012. ALTERNATING-CURRENT MOTOR. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric 
Company. A commutator motor having high resistance leads 
laid in the armature slots. 
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861.018. SWITCHING MECHANISM FOR ELECTRIC RAILWAYS, (861,117. ELECTROGALVANIC APPARATUS. Frederick F. Hespe, 


Ed W. Clark, Coalton, Ohio. 
switch. 


$61,029. TRANSFORMER CORE. Walter A. Hall, Lynn; Mass., 
assignor to General Electric Company. A core composed of 
separate branches, having longitudinal ribs. 


861,031. ELECTRIC INDUCTION-FURNACE. Johannes Hardén, 
London, England, assignor to the Gréndal Kjellin Company, 
Limited, London, England. A polyphase current furnace. 


661,063. INSULATOR AND SUPPORT FOR ELECTRIC LINES. 
Theodore Varney, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. An insulator for 
catenary suspension. 


861,064. STRAIN INSULATOR. Theodore Varney, Pittsburg, and 
Christian Aalborg, Wilkinsburg, Pa., assignors to Westinghouse 


Electric and Manufacturing Company. A steady strain insula- 
tor. 


861,071. STRAIN INSULATOR. Christian Aalborg. Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing 
Company. A block insulator. 


An electrically operated track 
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860,627.—SECTIONAL INCANDESCENT LAMP. 


861,072. DYNAMOELECTRIC MACHINE. Ernst F. W. Alexander- 
son, Schenectady, N. Y., assignor to General Electric Company. 
The armature has two coils per slot, the leads being arranged 
to produce equal leakage reactances. 


861,073. TRANSFORMER. Claxton E. Allen, Lynn, Mass., assignor 
to General Electric Company. The longitudinal ribs in sections 
of the core intermeshed to form a solid leg. 


861,095. ATTACHMENT FOR RAIN GUTTERS. Louis H. De 


Limon, Metairie Ridge, La. A tube insulator. 

861,097. APPARATUS FOR APPLYING INSULATION TO ELEC- 
TRIC CONDUCTORS. Louis W. Downes, Providence, R. I. A 
device for supplying fibrous insulating material to conductors. 


860,972.—APPARATUS FOR CONTROLLING THE MOTOR AND DRIVING 
MECHANISM OF SELF-PROPELLED VEHICLES. 


861,100. ELECTRIC CONDUCTOR. Charles E. Eveleth, Schenec- 
tady, N. Y., assignor to General Electric Company. A conductor 
terminal. 

§61,105. JIG OR FORM FOR COMMUTATOR ASSEMBLING, 
Henry E. Genor, Wilkinsburg. Pa., assignor to Westinghouse 


Electric and Manufacturing Company. A base-plate with pro- 
jections holding the segments. 


861,162. 


West Hoboken. A galvanic cell. 


861,125. SIMULTANEOUS TRANSMISSION 
AND TELEPHONIC IMPULSES. Isidor Kitsee, Philadelphia, 


Pa. The cable is constructed so as to have a large static 
capacity. 


861,126. TRANSMISSION OF INDUCED IMPULSES. Isidor Kitsee, 
Philadelphia, Pa. Sharp electrical impulses are produced, and 
converted into line signals of relatively great endurance. 


861,135. ELECTRIC ANNEALING FURNACE. Albert L. Marsh, 


Lake Bluff, 111., assignor to the Hoskins Company, Chicago, Ill. 
A resistance heater. 


861,149. STRAIN INSULATOR FOR ELECTRIC LINES. Theodore 
Varney, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. An insulator consisting of a metal 
tube provided with insulating caps having taper holes. 


861,155. SYSTEM OF ELECTRICAL DISTRIBUTION. John W. 
Achard, Philadelphia, Pa., assignor to the Electric Storage 
Battery Company, Philadelphia, Pa. A battery charging switch. 
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861,072.—DYNAMOELECTRIC MACHINE. 


ELECTRIC BELL. Charles C. Cadden, Cleveland, Ohio, 
assignor to Century Telephone Construction Company, Buffalo, 
N. Y. A method of construction. 


861,192. UNIPOLAR DYNAMO. Wilhelm Mathiesen, Leutzsch- 
Leipzig, Germany. The armature and poles have spherical 


faces; the former are carried on a vertical shaft by means of a 
umiversal bearing. 


861,197. SYSTEM OF MOTOR CONTROL. August Sundh, Yonkers, 


N. Y., assignor to Otis Elevator Company, Jersey City, N. J. A 
distance-control system: — i 


861,224. PROCESS OF PRODUCING FERROSILICON. Edgar F. 
Price, Niagara” Falls, N. Y. A silicon compound, mixed with 
carbon and a source of iron, is smelted in an electric furnace. 


861,225. PROCESS OF PRODUCING SILICOSPIEGEL. Edgar F. 
Price, Niagara Falls, N. Y. Compounds of manganese and sili- 


con, carbon and a source of iron, are smelted in an electric fur- 
nace. 


861,226. ELECTROLYSIS. Giovanni Rambaldini, Grosseto, Italy. 
Three electrolytes of different specific gravities are employed. 


861, 192.—UNIPOLAR DYNAMO. 


$61,233. AUTOMATIC TROLLEY-POLE. Hugh W. Fellows, 
Cahuenga, and Ira A. Cammett, Hollywood, Cal. A catch pre- 
vents too rapid motion of the pole. 


861,238. ATTACHMENT-PLUG. William C. Tregoning, Cleveland, 
Ohio, assignor to the Tregoning Electric Manufacturing Com- 
pany, Cleveland, Ohio. A method of construction. 


861,239. CONTROLLING SWITCH. Harold E. White, Schenectady, 


N. Y., assignor to General Electric Company. A rotary control- 
i ling switch. 


861,242. CAN OR RECEPTACLE FOR STORAGE BATTERIES. 
Thomas A. Edison, Llewellyn Park, Orange, N. J., assignor to 
Edison Storage Battery Company. West Orange, N. J. The top 
of the can is so welded that it can be removed. 
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THE CONVENTION OF THE ILLUMINATING ENGI- 
NEERING SOCIETY. 

The convention of the Illuminating Engineering Society, 
held in Boston last week, may be considered as another test of 
the vitality of the society. When this, the youngest of the 
technical associations, was organized eighteen months ago, those 
who took active part in the organization were most agreeably 
surprised at the cordial support and encouragement with which 
their efforts were met. This enthusiasm, it was feared, would 
not last, though it was hoped that it would, at least, bring 
sufficient support to give the society a good start. When the 
formal organization was effected, a vear ago last January, the 
prospects for success were good, but there was still some un-. 
certainty whether sufficient interest would be kept up to secure 
that cooperation of the members, in presenting papers and tak- 
ing part in discussions, which was necessary to make the society 
something more than merely an association of a few specialists 
without any influence or power. Happily, none of these fears 
was realized. After the organization, the society went forward 
and upward, its members grew in numbers and the work it 
did won recognition from all directions. Nevertheless, it was 
felt that the experience of the first year might not be repeated 
in the next, and President Sharp expressed this thought when, 
in accepting the presidency, he urged the members not to let 
their interest flag. The second vear, he thought, would he 
a crucial one, which would show whether the society had vitality 
and stamina enough to hold its own and to go forward to a 
stronger position, as would be necessary if it were to carry out 
the work for which it was organized. 

Again, these fears were to remain unrealized. 


stitution was adopted to mect the conditions developing out 


A new con- 


of the organization of sections throughout the country, and these 


were all put upon an equal standing; and it must be said that 


the various sections have done good work and have kept up the 
interest in the work throughout seven months of the second 
year, and, from all appearances, will take up the work again 


in the fall with renewed zeal. It is worthy of noting the suc- 


cess that has attended the reorganization of the society into a 
federation of sections, each on an equality with the others and 


under local management. The functions of the central organi- 


zation are largely governmental, as, with the exception of con- 
ventions of the general society, the technical work 1s done by 
the sections. Such part of this work as is of general interest is 
then published by the society for the benefit of all sections. 
In no other technical society do the sections play such impor- 


tant parts, and it may also be added, in no other society have 
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the sections done such good work. The further working of this 
arrangement will be watched with much interest. 

The success of the sections being assured, it was thought 
that it might be a good thing to hold a convention of the 
general society, so that members of the various sections might 
be brought together; and also, in order to call more attention 
to the society and to the work which it is doing. It was this 
convention that was held in Boston, and the marked success 
of the meeting demonstrates finally the earnestness of the mem- 
bers and their determination to carry on the good work and 
to spread the doctrine of good illumination throughout the 
land. The society must now be reckoned with. It represents 
all lighting interests and is not merely identified with one 
branch. Among its members are representatives of electrics 
lighting, gas-lighting, acetylene, lamp manufacturers, fixture 
manufacturers, architects, consulting engineers and scientists. 
Every phase of lighting problems is given attention. The mem- 
bership is now over one thousand and at the convention 200 
members and guests were registered; a most creditable record. 
Few technical societies can secure an attendance of twenty per 
cent at a convention. 

Of the papers presented at the mecting, several were of 
much importance. The society represents an art as yet without 
satisfactory standards and units. Valuable discussions of the 
conditions thus arising and suggestion for improving them 
were given in President Sharp’s address and the paper by Dr. 
E. P. Hyde. There were also papers dealing with the immedi- 
ate problems of every-day work in illumination, and there were 
also discussions of experimental researches in problems of light- 
ing. Thus the society has not only afforded means for those 
who have had experience to impart this to others and benefit 
by their criticisms, but it has also inspired members to under- 
take investigations with a view to throwing helpful light on 
little-understood phases of illumination. Work of this kind 
will surely tell in the end and will hasten the good day when 
lighting installations, however small, will be carried out with 
some understanding of the principles of what constitutes good 
practice, and the semi-barbaric conditions of the present day 
will be but a memory. 


RAIL CORRUGATION. 


More has been heard in Europe, and particularly in England, 
concerning rail corrugation than in this country, where it has 
given trouble in but a few instances. This is a roughening of 
the rail, a formation of waves, or corrugations, which oecurs 
particularly on curves, and gives rise to very objectionable 
noise. Various explanations of this trouble have been offered, 
some attributing it to the composition of the rail, others to the 
mechanical treatment of the rails in the mill, and others again 
to the cars running on the track. This third view was taken 
in a discussion of the subject by Joseph A. Panton recently 
before the Institution of Electrical Engineers. He bases hig 
conclusions on the following facts: 

Rails from all makers became corrugated on his road, and 


these corrugations did not occur until electrical operation was 
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undertaken, The corrugations developed in two or three years 
with new cars, and in two or three weeks with old cars.. He 
believes it is caused largely by the common method of driving 
through a single gear and pinion, as he thinks that the forces 
thus thrown upon the truck throw it out of square, and thus 
skew the axles so that they slide upon and grind the rail. 

His views were not accepted by all present. Professor 
Carus-Wilson said he did not sce how the truck could be 
thrown out of true by the forces within it, although, of course, 
the driven axle might be twisted slightly with respect to the 
truck by the pressure of the gears. He thinks that the character 
of the ballast for the support for the rails has most to do with 
the trouble. Mr. W. M. Mordey thought that the corrugation 
was due to the softness of the rails, and said that his company 
had been forced to buy foreign rails, because the British makers 
could not come up to its specifications. Mr. W. W. Beaumont 
thought that the damage was done by the heavy pressure caused 
by the weight of the cars. 

If trouble is caused by the car equipment, it may be ex- 
pected to become more serious with increasing weights of cars 
and motors, unless means are found for correcting it. If it be 
shown to be due to unsymmetrical driving of the car axle, the 
remedy for this is at hand; for the armature may be either 
mounted on the axle itself, or double gears be adopted. Each 
of these solutions can be applied only with some mechanical 
difliculty, because the space between wheels is already somewhat 
limited, and gearless motors are not altogether suitable for light 
cars. Another way out of the difficulty would be to design a 
truck to meet these strains. 

It is to be hoped that we may continue immune from the 
corrugated rail. Why this should be so, is not clear. The 


practice in the two countries is not sufficiently different to 
account for it. 


HIGH-EFFICIENCY LAMPS AND THE CENTRAL 
STATION, 

A question of immediate interest to the central station, 
and to the lamp manufacturers as well, is the effect of intro- 
ducing the new electric lamps which require less power to 
produce as much light as the standard carbon incandescent 
lamp in use to-day. The development of the new lamps, some 
to the point of commercial availability, has been so rapid, rela- 
tively speaking, that the central stations have not had time to 
adapt themselves to them and the changes which would result 
from the introduction of a Jamp taking only one-half, or one- 
third of the current required by the old lamp can not be pre- 
dicted from experience gathered during the comparatively slow 
development of the older lamps. 

Two immediate and opposite effects can be foreseen, The 
introduction of the high-efficiency lamps will, in the first place, 
tend to cut down the current output of the station. On the 
other hand, the economy resulting from the better efficiency 
of these lamps as sources of light should reduce considerably 
the cost of electric illumination and thus tend to increase the 


station output by securing more customers. Just to what extent 
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these will compensate, it is impossible to say. It is fortunate, 
in a way, that neither of these effects can be produced in a day, 
as not only will time be required to turn out the lamps in 
sufficient quantity to replace the old, but time will also be needed 
to build up the increase in customers, and this is likely to take 
longer than the other. 

It seems probable, therefore, that the first effect of the new 


lamps will be a reduction of the station output, to be followed — 


by an increase in business as soon as the lamps have demon- 
strated their economy. And it is well to note that much of the 
increase in load will necessitate additional outlay in distribut- 
ing system, meters and other auxiliary apparatus, which, of 
course, will fall upon the central station. 

The problem, however, is not as simple as that indi- 
cated, because the new lamps can not be put in on an entire 
system at once, and hence the lighting company must evolve 
some equitable plan for carrying out the change, for this duty 
will fall largely upon it, since it is still the custom in this 
country for the central station to furnish the lamps. 

The problem, as is evident, is a delicate one for the lighting 
company, and yet is one which must be met frankly. Some 
suggestions for doing this were discussed by Mr. R. S. Hale in 
a paper read at the recent convention of the Illuminating En- 
gineering Society, in which he looked at the central station’s 


side, 


THE SMOKELESS CITY. 


The electrical engineer has an ideal before him of the city 
of the future from which the wasteful steam engine and the 
smoking factory and station chimney have been banished. He 
confidently anticipates that in this city of his imagination the 
electric motor will do all the work, illumination will be fur- 
nished by electric lamps of many kinds and, perhaps, some 
of the necessary heating may be done electrically. The power 
for this work will be supplied from waterfalls, or, if there be 
hone available, from large power-houses placed well outside 
of the city proper. 

There is no question that the city of the future will depend 
largely upon electrical energy for its motive power and for 
lighting, but there is a possible, or rather probable, competitor 
for much of the work of the smokeless city, and this is the gas- 
producer plant. Quickened by the competition of the electric 
lamp, gas engineers are bringing about changes in their methods 
and apparatus which are just as revolutionary as those which 
seem to be here in the electric field. The production of a satis- 
factory inverted Welsbach mantle lamp introduces a competitor 
Which the incandescent lamp, even though of the most efficient 
type, must recognize and be prepared to mect. Moreover, the 
mechanica] engineer has turned his attention to the gas engine 
again, and he has now climinated many of the troubles of the 
earlier types; and since this motor not only has a high thermal 
clficiency but is itself a prime-mover, it is not handicapped by 
generating-station losses and this feature is a telling one where 


4. e . ey 
the cost of power is an important item. 
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Realizing the excellence of these devices and the advantaye 
held by a system which supplies a cheap, clean fuel for heating, 
and, perhaps, underestimating the peculiar and desirable fea- 
tures of the electric lamps and motors, the gas engineer is 
now looking forward with as much confidence as the electrical 
engineer. He believes that the light and power in the ideal 
smokeless city will be supplied, largely at least, by means of 
producer gas made in large works outside of the city. The 
heating of the city will be done partly by gas, but mainly by 
the coke made in the producers, which is an excellent fuel 
when one knows how to use it, and is smokeless. The gas 
engineer does not expect to eliminate the electric lamp and 
motor entirely. For certain purposes, he recognizes their ad- 
vantages, but he thinks they will take a subordinate position, 
or even where used they will be operated by current supplied 
from a gas-engine driven station; the main supply of energy 
will be by gas. 

It must be admitted that the gas engineer can make out a 
pretty strong case for gas. The electrical engineer believes he 
can make out a stronger gne for his system, and is counting 
on gas as an auxiliary, where water power is not available. It 
is very evident that these two systems will, in the future, co- 
operate largely in city work, yet it must not be overlooked that 
they will be competitors for much of this and it would be un- 
wise for the electrical engineer to underestimate the strength 
of the gas system, if he intends securing for his own that part 
of the work which he thinks he should have. It would he 
better to overestimate the advantages of gas than to be led 
to a false feeling of security and thus left behind in the march 
of industrial development. 


THE CAUSE OF THE INCREASE IN VACUUM OF 
CROOKES TUBES. 

That Crookes tubes and other vacuum tubes show an ip- 
crease In vacuum under continued use is a well-known phenome- 
non, which has been studied by various investigators, notably, 
Villard, R. S. Willows, and A. A. C. Swinton, the conclusions 
reached being that the gas remaining in the tube was, in some 
way, absorbed or occluded in the glass walls of the tube. he 
latest evidence on this subject, contained in a paper presented 
recently by Mr. Swinton to the Royal Society of London, seems 
to show that the effect is mechanical, rather than chemical. 

Mr. Swinton had at hand certain old tubes which had 
been used several years ago and since then left open to atmos- 
pheric conditions. By heating pieces of these tubes, small 
bubbles of g 
glass a clouded appearance. 
Next, pieces of these tubes were enclosed in an air- 


as were driven off, giving the inner surface of the 


This gas was found to be mainly 


hydrogen. 
light metal chamber which was exhausted. 
crushed when there was an immediate fall in the vacuum, 
showing, apparently, that the gas was held mechanically and 
not chemically. It would seem, from these experiments, that 
such tubes might be given better characteristics by making them 
of a very hard, dense glass and filling them, before exhaustion, 
with a heavy gas. This, however, would probably not do away 
with the necessity for special regulation under prolonged use. 


Then the glass was 


198 


Vol. 51—No. 6 


The Post Falls Station of the Washington Water Power 
Company, of Spokane. 


T Post Falls, Idaho, on the Spokane 
A river, twenty-five miles east of 
Spokane, Washington, the Wash- 
ington Water Power Company has built 
its new 18,000-horse-power hydroelectric 
station. The construction work was 
started in the fall of 1905, and the plant 
was finally completed in October, 1906, 
although it had been in operation since 
the preceding July. The station is the 
newest and finest hydroelectric plant in 
the inland empire district and forms an 
excellent criterion of the electrical en- 
gineering development of the region. 

The river at this point has a flow vary- 
ing from 20,000 to 1,100 cubic feet per 
second, the average being about 6,000 sec- 
ond-feet. Just above the falls is a large 
lake, forty miles long, which affords suffi- 
cient pond area to permit the plant to 
operate at full capacity throughout the 
entire year. The hydraulic head at the 
plant varies from fifty to sixty feet. 

The topography of Post Falls is pecu- 
liarly adapted to the construction of a 
power station.. Two islands a half a mile 
in length divide the river into three chan- 
nels. At the lower end of the middle of 
these channels .is built the power-house, 
while the north and south channels are 
blocked by concrete dams. The canyon 
walls of the river are high at this point, 
which made the construction of the dams 
comparatively cheap. The north channel 
dam is of the peculiar new design known 
as a “bear trap.” 

This bear-trap dam, which is one of the 
two now in existence in the United States, 
the other being at Taylor’s Falls, Minne- 
sota, is one of the features of the plant. 
It is a movable dam that can be fastened 
in position at any desired height according 
to the stage of the water. In case of flood 
the dam is lowered; in time of low water 
it is raised to its fullest height. The bear- 
trap dam proper at Post Falls is a rein- 
forced steel structure, eighty feet long 
and twenty-five feet high, capable of being 
moved twelve fect vertically. The ends 
of the dam slide in vertical guides built 
into concrete abutments; the dam is raised 
or lowered by one man working through a 
system of gearing. ‘The one at Post Falls 
has proved itself a reasonable success. On 
account of its length some difficulty has 
been experienced in handling it and it 
has shown a tendency to sag in the mid- 


By H. Cole Estep. 


dle. It is now proposed to cut the dam 
in two, building a cement pier at the cen- 
tre, and it is expected that the two small 
dams thus produced will be entirely suc- 
cessful and easily handled by one man. 


tention has been paid to the architectural 
features—a pleasing Egyptian serpentine 
border of inlaid pressed brick extends 
around the exterior of the power-house 
just under the cornice. 


Post FALLs STATION—BE&AR-TRAP Dam LOWERED. 


The Post Falls power-house is of plain 
brick, substantially constructed and abso- 
lutely fireproof. The building is L shaped ; 


The present electrical equipment con- 
sists of three 2,250-kilowatt, 2,300-volt, 
565-ampere, 138 revolutions per minute, 


GENERAL VIEW OF THE Post FALLS STATION OF THE WASHINGTON WATER COMPANY 


in one leg are installed the generators and 
turbines and in the other the transformers 
and the switchboard. Although the plant 
is in an out-of-the-way location some at- 


three-phase, star-connected General Elec- 
tric alternators, each driven by a 3,000- 
horse-power horizontal, direct-connected 
turbine, built by the Platt Iron Works 
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Company. The draft tubes of the tur- 
bines are ten feet nine inches in diameter 
at the wheel and twelve feet at the lower 
end. Space is left for the installation of 
three more units of equal capacity, one of 
which is now being erected.. The ultimate 
output of the plant, with all units install- 
ed, will be 13,500 kilowatts. Two 125-volt, 
480-ampere, 138-revolutions per minute, 
direct-current exciters, direct-connected to 
extensions of the main generator shafts, 
are used. These machines, besides excit- 
ing the main generators are used for aux- 
iliary power and lighting purposes about 
the plant; they operate the head-gate ma- 
chinery and the tools in the machine shop. 
The switching machinery and remote con- 
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located at the back of the gallery, and con- 
trolled from the front of the switchboard 
through low-tension apparatus. The 
switchboard proper is of the benchboard 
type, a rather unusual design for a large 
plant, with one panel to each machine, 
and is fitted with the usual complement 
of apparatus, including a horizontal, edge- 
wise frequency indicator and a power- 
factor indicator of standard General Elec- 
tric design. 

The oil switches are controlled from the 
front of the main switchboard by means 
of 110-volt, direct-current auxiliary ap- 
paratus. Green and red signal lamps, 
placed in the main switchboard, are used 
to indicate the position of the oil switches. 
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lamps and all auxiliary switchboard ap- 
paratus, the battery being charged from 
the 125-volt exciters. This gives an ab- 
solutely constant potential for the opera- 
tion of the switching machinery and has 
proven a very satisfactory arrangement ; 
it is a design that is worth copying. 
Lombard governors have been installed 
for the turbines and the plant no longer 
operates in parallel with the Spokane sta- 
tion. The Post Falls station is at present 
used entirely for supplying electrical 
energy for operating portions of the local 
interurban railway systems and for power 
service in the surounding mining region. 
The plant has been in operation for 
nearly a year and is now giving entire 


Post FAuis STATION—INTERIOR OF GENERATOR Room, SHOWING SWITCHBOARD IN BACKGROUND. 


trol signal service are operated by storage 
batteries which are charged from these 
machines. 

Each of the generators is furnished 
with its own 2,250-kilowatt, oil-cooled, 
2,300 to 60,000-volt, three-phase trans- 
formers, placed in separate fireproof cells. 
These cells are on the generator-room level, 
under the switchboard. A truck, that can 
be reached by the main traveling crane, 
18 used to move the transformers. This 
layout ig very compact and space-saving, 
but makes the handling of the heavy 
transformers rather awkward work. — 

Above the transformers is the switch- 
board gallery. The generators are con- 
nected to the usual style of oil switches, 


Considerable trouble was experienced with 


= this signal system during the first few 


months of its operation. The plant was 
then operated in parallel with the Spokane 
station. The signal system was wired di- 
rectly from the 125-volt exciters. The 
variation in the speed of these machines 
caused such variation in the voltage of 
the signal system as to make it practic- 
ally useless; the signal lamps would burn 
out about as fast as they could be in- 
stalled, and no dependence could be placed 
on the system. The trouble was remedied 
by the installation of a storage battery 
and a better quality of signal lamps. The 
system now used consists of a 110-volt 
storage battery which operates the signal 


satisfaction. Some interruptions to the 
service, especially on the 100-mile trans- 
mission line to Wallace, Idaho, have been 
caused by lightning. Electrical storms in 
these mountains come very suddenly, are 
usually short and exceptionally severe. Or- 
dinary protection against lightning is not 
sufficient. The Post Falls station is pro- 
tected by a double system of General Elec- 
tric lightning arresters and choke-coils, 
and the transmission lines are fitted with 
more than the usual number of ground 
wires and protective devices. 

The station was built under the per- 
sonal supervision of C. S. McCalla, assist- 
ant general manager of the Washington 
Water Power Company. 
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THE CONCEPTS AND TERMINOLOGY 
OF ILLUMINATING ENGINEERING. ' 


BY DR. CLAYTON H. SHARP. ; 

In the infancy of a science the concepts 
regarding it are necessarily neither very 
clear nor definite. The terminology of a 
science always lags far behind the actual 
state of the science itself. We must have 
the thing before we have a name for it 
—we must have the concept before we 
have a word to express it. An exact 
terminology, as contrasted with a loose 
one, is found to be more and more es- 
sential in proportion as its concepts de- 
velop and as the science itself progresses 
in exactitude. As long as the treatment 
of the science is qualitative only, no par- 
ticular need is felt for an exact termin- 
ology. As, however, the science becomes 
quantitative and involves exact measure- 
ments of the quantities entering into it, 
the need for a terminology which is cor- 
respondingly precise is felt. For instance, 
in the earlier days of the science of me- 
chanics, no strict differentiation was made 
between the terms force, work and power. 
At the present time, however, these con- 
cepts and the terminology corresponding 
thereto are very clearly differentiated. 
The interrelations of things are not seen 
in the same way when a science is young, 
as they are when it has, so to speak, 
reached its maturity. The simplest and 
most obvious relations are the ones which 
first are used, and it is only with advanc- 
ing knowledge that the utility of the less 
obvious relations comes to be appreciated. 
This is true for an applied science as 
well as for a pure science. In the appli- 
cation of scientific principles and indus- 
trial products to the uses of every-day life, 
it usually happens that the practitioner 


at first proceeds in a purcly empirical - 


wav. He is likely, however, very soon to 
find a need for greater exactitude in his 
work; consequently his terminology, 
which at first was of the crudest de- 
scription, becomes more exact and per- 
haps more complex. His concepts of 
what he is working with, which at first 
are inexact and hazy, necessarily become 
cleared with time: and he finds that the 
ideas on which he proceeded at first, 
while they may have been more or less 
correct, vet are not the ones which are 
most useful in the more extensive prac- 
tice which time has brought. It may be 
useful to illustrate these abstract ideas by 
a few concrete examples. 

joing back into the history of elec- 
trical science and of electrical engineer- 
ing, we find that the earliest electrical 
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aidential address delivered at the convention of 
the Illuminating Engineering Society, Boston, July 80, 
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conception was that of a force, or tension 
or pressure. The idea of such a thing 
as a flow of electricity did not become 
established until after Volta’s discovery 
and the pioneer work of Davy, Faraday, 
Ohm and others had brought this concept 
to light, and in Ohm’s law a relation be- 
tween the fundamental electrical qualities 
was established. It was very many years 
before the terminology of electricity be- 
came in any sense systematized or exact. 
When, however, electricity ceased to be- 
come a pure science and came to be 
applied to the very practical problem of 
artificial illumination, so that electric 
power was generated in large quantities 
and became a commercial product, the 
necd for a terminology, and for units of 
measurement and for measuring instru- 
ments, all made themselves felt, and the 
terms volt, ohm, ampere and watt came 
quickly into existence and into the every- 
dav language of the science. 

The science of magnetism furnishes an- 
other example. The obvious thing about 
a magnet is its attractive force for other 
pieces of iron. This force is concentrated 
at points near the ends of the magnet, 
which points received, the name of 
“poles.” When investigators began to 
study magnets critically, the most ap- 
parent thing to do was to measure the 
force or strength of these poles. On 
measurements of pole strength the whole 
science of magnetism was based. The 
theory of magnetism, however, went on 
in its development, and the ideas of lines 
of force and of flux of magnetism were 
introduced. Later, when magnetic cal- 
culations became a feature in the com- 
mercial design of dyvnamos and motors, 
the old concept of pole-strength was 
found to be too awkward and cumbersome 
as a basis for making such calculations 
and had to be abandoned in favor of the 
newer one of magnetic flux, doubtless to 
the great temporary inconvenience of 
those to whom the pole-strength concept 
was a familiar one and the magnetic 
flux concept an unfamiliar one, acquaint- 
ance with which was to be gained only at 
the expense of considerable mental effort 
and inconvenience. 

We are led now to ask what is the state 
or condition of the science of illuminating 
engineering in regard to its terminology 
and its concepts. This science is founded 
on the ancient science of optics. All the 
optical principles which apply to illumi- 
nating engineering have been known for 
many vears. Optics is, in many respects, 
an exact science. The laws of reflection, 
refraction, diffraction and polarization 
have been studied with minute care. The 
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measurement of wave-lengths and angles 
of rotatory polarization, as well as the 
computation of lenses, mirrors and other 
optical apparatus, have been carried to 
an extraordinary degree of precision. In 
spite of all this, however, the science of 
optics has remained in a rudimentary 
condition in so far as its terminology and 
concepts relating to light as an output, 
used for purposes of illumination, are con- 
cerned. 

Just as in the case of magnetism, where 
the elementary notion of pole-strength 
was long regarded as the fundamental 
point of departure for calculations, so 
the strength or intensity of light sources 
has been the principal concept in deal- 
ing with light as a product. Until 
touched by the quickening hand of prac- 
tical application, until illuminating en- 
gineering began to take its place as a 
quantitative science, measurements of the - 
candle-power of luminous sources were all 
that were required, and by candle-power 
was usually meant the candle-power in a 
given direction. At the present time 
there are many signs that this branch of 
optical science is following the same 
course of progress which magnetism has 
taken before. Within a very few years 
the term “mean sphcrical candle-power” 
has come into use among engineers. This 
marks a distinct advance in the practical 
application of illuminating enginecring, 
since it implies a recognition of the dif- 
ference between a candle-power in a given 
direction and the average candle-power in 
all directions in space. The notion of 
intensity of illumination, as distinct from 
intensity of a luminous source, has be- 
come a familiar one and an awkwardly 
named unit for it has been used. These 
are sure indications of the practical prog- 
ress of illuminating engineering. 

What should be, or are likely to be, 
the lines of further development? These 
may be determined, in some directions, 
largely by action which our Committee 
on Nomenclature and Standards may 
take. In other directions this commit- 
tee will be impotent, since it can not en- 
force the adoption of its recommendations 
in practice. The practitioner must feel 
the need of some novel term or idea before 
he will adopt such term or idea. Such a 
need is sometimes unfelt because the prac- 
tical value of novel terms and concepts 
is not clearly enough recognized hy those 
to whom they would be useful. Having 
this in mind, I desire to bring to your 
closer attention the bearing of some terms 
and concepts which have not, I believe, 
established themselves in the practice of 
illuminating engineering to the extent to 
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which their practical convenience and 
utility entitle them. 

At the present time, in his quantita- 
tive work, the illuminating engineer deals 
chiefly with candle-power in its various 
aspects and with intensity of illumina- 
tion. He does not, as a rule, employ any 
term which expresses directly the quantity 
of light which is being emitted by the 
source with which he is dealing. This is 
surprising, for the quantity of hght which 
he has at his command is of vital impor- 
tance to him. The distribution of this 
light he can arrange according to his own 
wishes by the use of various devices. 
Now the proper term for the quantity of 
light is easily found by a consideration 
of the physical nature of light itself. 
Light consists in ether waves propagated 
with a velocity of 300,000 kilometers per 
second. <A source of light is simply a 
wave-maker. It agitates the ether con- 
tinually and sends ont a constant stream 
or flow of such waves in all unobstructed 
directions. If we take any transparent 
plane on one side of which is a source 
of light, we may think of a continual 
flow of wave-trains in the cther across 
this plane. If we surround our source 
of light by a closed, transparent surface, 
say an imaginary sphere, the total flow 
of ether-trains through this surface meas- 
ures the luminous output of the source. 
For the sake of uniformity with the 
usages of other branches of physics, ete., 
the wave-flow is referred to by using the 
Latin name for flow, namely “flux.” 

We should form a concept, then, of 
all sources of light, whether primary or 
secondary, as the starting points of a 
luminous flux, and of all spaces surround- 
ing such sources of light as traversed by 
this luminous flux. Having formed the 
concept of luminous flux, the following 
definitions and relations are a direct con- 
Sequence: The output of any lamp is 
measured by the total luminous flux 
which it emits; the brightness of a dif- 
fusely reflecting or transmitting surface 
is proportional to the luminous flux 
Which it emits per unit of area; the re- 
flecting or transmitting power of such a 
surface is the ratio of the luminous flux 
which it emits to that which it receives; 
the intensity of illumination on any sur- 
face is the flux which it receives per unit 
of area. All the above quantities are of 
vital importance in illuminating engi- 
neering, in view of which fact it would 
be surprising if the concept of luminous 
flux should not prove itself to be very 
useful in the every-day work of the illumi- 
nating engineer. 

It is necessary first to define a unit 
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in terms of which luminous flux is to be 
measured and to establish its relation to 
the unit of luminous intensity, the candle- 
power. This is done in a way analogous 
to that employed in magnetism and elec- 
trostatics; that is, unit flux is defined as 
the flux emitted by a light of unit inten- 
sity, or one candle-power, in a unit solid 
angle. A unit solid angle is the solid 
angle subtended at the centre of a sphere 
by a portion of the surface of the sphere 
bounded by four lines, each equal in 
length to the radius of the sphere. There 
are 4 m or 12.57 such solid angles in the 
entire sphere. This being the case, we 
have approximately the relation that a 
unit solid angle is the one subtended at 
a point by a surface one foot square one 
foot distant from that point, or by a sur- 
face one metre square one metre distant 
from the point, or a surface one yard 
square one yard distant from the point, 
ete. If at the apex of such a solid angle 
a light source of one candle-power be 
placed, a unit luminous flux will pass 
through any transverse plane through the 
solid angle, no matter what the inclina- 
tion of the plane or its distance from the 
light. In terms of this unit, luminous 
flux is measured. 

The relation between the total 
minous flux of a source of hght and the 
mean spherical candle-power of that 
source is at once seen. If we consider a 
source of light having an intensity of one 
candle-power in all directions, its mean 
spherical candle-power would be one; 
and since there are 4 ~m solid angles in a 
sphere surrounding that source, the total 
flux from it will be 4 r units of flux. If 
the mean spherical candle-power of a 
source is I,, its total flux will be equal to 
4 m Ia or $ equals 4 m I., where ¢ repre- 
sents the total flux and I, the mean 
spherical intensity. Thus the total flux 
is numerically equal to 12.57 times the 
candle-power of the 


lu- 


mean — spherical 


source. 

We have next to consider the relations 
existing between flux of light and inten- 
sity of illumination. As we have seen, 
the flux falling on a plane surface one 
foot square placed one foot distant from a 
light of one candle-power is approximately 
a unit flux. But the illumination on that 
surface is unit illumination if we measure 
in English units. If the same plane 
surface is removed to a distance of two 
feet from the light, only one-fourth of the 
total flux falls on it and the illumination 
is one-fourth as intense. In other words, 
the intensity of illumination on any sur- 
face is measured by the luminous flux 
per unit of that surface or by the flux 
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density. This relation may be expressed 


thus: E= y> where S is the surface. 


From this relation the familiar inverse 
square law may at once be deduced. 

The above equation becomes of prac- 
tical importance in computing average il- 
lumination results. If, for instance, we 
know that from a given source or sources 
of light a certain flux falls upon the 
plane of reference, we can determine at 
once the average illumination on this 
plane by dividing the flux by the area 
of the plane. Thus the average illumina- 
tion is determined without direct refer- 
ence to the candle-power of the sources. 
Conversely, measurements of illumination 
on a given plane enable us to determine 
the flux of light falling on that plane. 
This is a quantity of great importance, 
since it leads us to a value for what we 
may term the net efficiency of the installa- 
tion, or the efficiency of utilization of the 
light. By the net efficiency of the instal- 
lation, or the efficiency of utilization, 
would then be meant the relation of flux 
which falls upon the horizontal plane of 
reference, to the total luminous flux 
emitted by the lamps in the room. 

In order to make the use of the notion 
of luminous flux a convenient one in prac- 
tieal work of the computation of illumi- 
nation, it is necessary to use it also with 
reference to the sources of light employed. 
In other words, when we wish to arrive 
at average values for illumination rather 
than exact illumination curves, we may 
ignore the candle-power and the distribu- 
tion of the luminous intensity of the lamp 
and may start out from a value for the 
flux of light which the lamp, together 
with its reflector or globe, sends in the 
direction of the plane of reference. 
Multiplying this flux by the number of 
lamps, and dividing it by the area of the 
plane, we have approximately the illumi- 
nation on the plane, neglecting reflections 
from walls and other objects. The effect 
on the flux of multiple reflections by the 
walls of the room can be found according 
to the usual procedure, that is, the flux 


must be multiplied by aa where K 


is the average coefficient of reflection of 
the walls and ceiling, and where this value 
is subject to large modifications according 
to the location of the lamps in the room. 
The maximum and minimum points of 
the illumination in a given installation 
can usually be told at a glance, and the 
values of these illuminations can be com- 
puted if required. The advantage of the 
procedure outlined above is that it gives 
an average value for the illumination over 


202 


the entire plane of reference without the 
necessity for going through the computa- 
tion of the actual illumination at a large 
number of points in the room. The pro- 
cedure for determining the value of the 
luminous flux from a lamp, either its 
total flux or the flux within a certain 
solid angle, is similar to that pursued in 
determining the mean spherical candle- 
power and mean hemispherical candle- 
power, etc. For instance, the well-known 
Rousseau diagram, so generally employed 
for the determination of mean spherical 
candle-power, is really a flux diagram. If 
the Rousseau diagram extends over 480 
degrees polar distance. the total area 
which it encloses is proportional to the 
total flux of light from the lamp and the 
part which is enclosed hetween any two 
angles as marked on the axes of the ab- 
scissas, is proportional to the flux from 
the zone or from the solid angle. Con- 
sequently, any method which will yield 
the mean spherical, mean hemispherical, 
or mean zonular candle-power will give, 
with practically no modification, the 
luminous flux corresponding thereto. 
The Matthews integrating photometer 
may be calibrated so as to give directly 
the total luminous flux from the lamp 
measured by it, or other integrating de- 
vices may be employed. By the use of 
such devices as are ‘at hand to-day, it 
would not be at all impossible to raté 
lamps according to their total luminous 
fux rather than according to their 
candle-power. Thus at one stroke the 
difficulty would be cleared up which arises 
from the actual difference in performance 
of incandescent electric lamps, which are 
rated alike according to our present arbi- 
trarv method. Using one of the methods 
indicated above, it is a matter of no dif- 
fieulty to determine what the total flux 
of light will be, for instance, from a 
lamp with a conical reflector inside the 
angle subtended by the sides of the cone. 
Imagine, then, a number of lamps with 
such reflectors illuminating a room, and 
so placed that the angles of the cones of 
the reflectors do not. in any case fall out- 
side the boundaries of the plane of refer- 
ence. Then the total amount of light 
which these lamps are throwing on the 
plane of reference will be approximately 
equal to the number of lamps multiplied 
hy the flux which is sent out inside this 
plane, and as said above, the average il- 
lumination is obtained by dividing this 
flux by the area of such plane. This 
method is of such estreme simplicity that 
it seems that it ought to be developed in 
practice. It is concededly approximate, 
but since any method yields results which 
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are so strongly affected by the reflections 
from walls and ceiling, it is a question 
whether an approximate method like this 
might not in the end yield results which 
are quite as reliable as those which are 
obtained by the more laborious calcula- 
tions involved when illumination curves 
are computed. 

Having pointed out certain reasons why 
the notion of luminous flux should find 
extensive application in illuminating en- 
gineering work, let us consider for a 
moment the question of terminology. We 
have at the present time a name for the 
unit of luminous intensity. We call that 
the candle, and we measure luminous in- 
tensities in candle-power. 

It is usual in this country to express 
illumination in terms of the candle, and 
of the foot as the unit of distance. We 
have no suitable name for this unit of il- 
lumination; bv some it is called the 
candle-foot, by others the foot-candle. 
Some make the plural candle-feet, others 
make it foot-candles. The name is inap- 
propriate and awkward, since ordinarily, 
when we place two words in conjunction 
like this, we mean the product of the 
{wo quantities involved, as for example in 
foot-pounds, where we mean the product 
of the feet by the pounds. The foot- 
candle or the candle-feet, however, means 
candles divided bv, not fect, but feet 
squared; consequently the term is doubly 
inappropriate. It would, therefore, be 
very desirable, if we are going to adhere 
to this unit of illumination, to have a 
suitable name for it. If we use the 
metric system, a name for the unit of il- 
lumination is at once at hand. In this 
system the candle may be the unit of 
luminous intensity. but the metre is taken 
as the unit of length. The illumination 
produced by one candle at a distance of 
one metre is called the “lux.” On account 
of the relation existing between the foot 
and the metre, it happens that the lux is 
about ten times the size of the foot-candle. 

39.377 | 
“1 
The use of the lux, however, involves the 
use of an unaccustomed unit of length 
and it is consequently found awkward. 
This is all a matter with which the Com- 
mittee on Nomenclature and Standards 
will undoubtedly deal. 

When it comes to the umt of flux of 
light, as we have seen, the unit of length 
does not enter. The unit of flux depends 
only upon the chosen unit for luminous 
intensity and consequently we may adopt 
the name which has already been) sug- 
gested and used for this purpose, namely, 
the “lumen.” Bv the lumen we mean the 
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flux of light emitted by a source of one 
candle-power through a unit solid angle, 
and, as we have seen, the number of 
lumens falling on a surface, divided by 
the area of the surface in square feet, will 
give the illumination in foot-candles, or 
the number of lumens falling upon a sur- 
face, divided by the area of that surface 
in square metres, will give the illumina- 
tion on that surface in lux. It would, 
therefore, seem to be an obvious thing to 
do to adopt the lumen as the name for 
the unit of luminous flux. 

A point in terminology, which it may 
not be out of the way to bring up at the 
present time, relates to the use of the 
term “efficiency” in illumination work. 
We have in this kind of work at least 
three kinds of efficiency to consider. We 
have, first, the efficiency of the illuminant 
as such; second, the efficiency of the il- 
lumination installation irrespective of the 
lamp (this may be called the net efficiency 
of the installation, or the efficiency of 
utilization of the light); and, third, the 
efficiency of the installation including the 
lamp (this may be called the gross efli- 
ciency of the installation). The efficiency 
of the lamp, if it be an electric lamp, 
would properly be determined hy its lu- 
mens per watt; this term has not come 
into use, but deserves to do so. Instead 
of Jumens per watt, we speak of watts per 
candle. Watts per candle measures for a 
given type of lamp, the specific consump- 
tion of that lamp. True specific con- 
sumption would be measured by watts 
per lumen. The term watts per candle, 
while a very convenient one from the 
lamp-maker’s point of view, is not so 
good a term for the use of the illuminat- 
ing engineer. It is to be hoped, there- 
fore, that in time lamps will be designated 
by their efficiencies, and the efficiencies 
will be expressed in terms of lumens per 
watt. What we ordinarily at the present 
day call a sixtecn-candle-power 3.1 watts 
per candle lamp would, under that sys- 
tem, have a rating of 163 lumens and an 
efficiency of 3.3 lumens per watt. In the 
case of gas lamps, the efficiency could be 
expressed in terms of lumens per cubic 
foot per hour. 

Going next to the net efficiency of the 
installation, irrespective of the lamp. 
This is the efficiency which it is the 
especial province of the illuminating en- 
gineer to attend to. Given any illumi- 
nants whatever, there is some best way 
to equip and to arrange them so as to 
produce a maximum result in illumina- 
tion. This efficiency may be expressed in 
terms of the lumens received on the 
horizontal plane of reference, divided by 
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total lumens emitted by the lamps. The 
gross efficiency includes the efficiency of 
the lamps themselves. This is the effi- 
ciency with which the user of the installa- 
tion, the man who pays the bills, 1s most 
interested. This efficiency can be expressed 


in terms of lumens on the plane of refer- 
ence per watt, or per cubic foot per hour 
expended in feeding the lamps. In the 
Transactions of the Illuminating Engi- 
neering Society it has appeared that the 
need is felt for an expression of the gross 
efficiency of an installation, since the term 
foot-candles per watt per square foot has 
been used for this purpose. Those who 
have used this term have recognized its 
awkwardness as well as its usefulness, and 
it has even been proposed to give a name 
to this unit. If we stop, however, to 
analyze this expression, we see that foot- 
candles per watt per square foot is 
equivalent to foot-candles multiplied by 
square feet, and divided by watts. But, 
as we have seen, the foot-candles multi- 
plied by the square feet gives the lumin- 
ous flux in lumens, consequently the ex- 
pression foot-candles per watt per square 
foot is equivalent numerically to lumens 
per watt; so that here again the intro- 
duction of the notion of luminous flux, 
and of the term lumen, justifies itself by 
reducing an expression of unusual com- 
plexity to one of very great simplicity. 

This address as a treatise on the con- 
cepts and terminology of illuminating en- 
gineering is necessarily indefinite and in- 
complete. Its purpose is to point out the 
utility of certain ideas and names which 
should prove useful in the pursuit of the 
theory and practice of illuminating engi- 
neering. What the ultimate develop- 
ments will be in concepts and terminology 
of the science can not be foretold; the 
most obvious steps in advance are those 
outlined above. 
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Centralizing Electric Supply 
in Sydney. 

The advent of a municipal supply in 
the city of Sydney, Australia, has de- 
veloped in a wonderful way the demand 
for electricity, says the Llectrical Engi- 
neer, London, due no doubt to the re- 
dueed rates introduced; for though the 
city council is doing a business this year 
of over three million kilowatt-hours, the 
private companies are selling more than 
they ever did before. There are five such 
companies operating, all with overhead 
wires In separate districts, and having an 
aggregate of about 2,500 kilowatts of 
| plant. The council, considering that the 
city would be hetter served by a centrali- 
zition of the electricity supply business 
heing placed under its own control, has 
concluded an agreement with the Empire 
Electrice Company, Limited, by which the 
laiter agrees to transfer all its customers 
to the council's mains. This company has 
been most successful during the past ten 
years, and the transference of its busi- 
ness will add another million units to the 


council’s output, 
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General Electric Concealed 
Assets. 

While the investment public has long 
been trained to take cognizance of con- 
cealed earnings or equitics in judging the 
value of railroad investments, no such rule 
has been generally applied to industrials, 
particularly manufacturing corporations. 
And yet the General Electric Company, 
says the Wall Street Journal, possesscs 
several substantial kinds of concealed as- 
sets, the extent of which are but little 
understood or appreciated. 

For instance, the company has an un- 
doubted equity of great value in its pat- 
ents, which are now carried on the books 
at the nominal valuation of $1, in spite 
of the fact that in the eight years ended 
January 31 last the company expended in 
acquiring new patents and defending pat- 
ents already acquired, a total of $6,135..- 
329, besides $2,000,000 written off of 
patent account during the 1906 and 1907 
fiscal years. This is an aggregate of 
$8,135,329, which the company has ex- 
pended and charged either directly to 


operation or to surplus earnings in the’ 
last eight years, and against which not a 


dollar of capitalization has been created. 

Further than this, the company still re- 
ceives some income from royalties charged 
to concerns which are given the ex- 
pany’s patents within a specified territory. 
The amount of these royalties was at one 
time very large, about $750,000, but dur- 
ing the last few years the income from 
this source has been steadily declining. 
It was the recognition of this, coupled 
with the fact that the life of the patents 
is constantly decreasing, which led the 
directors to adopt the conservative course 
of writing the entire patent account off 
the books. 

The General Electric Company in 1894 
carried its patent and franchise account 
at $8,159,264. The odd amount was writ- 
ten off during the 1896 year, leaving the 
account at $8,000,000. Of this, $4,000,- 
000 was charged off in 1899-1890. No 
further reduction of the book account was 
made until 1906, when $1,000,000 was 
charged to earnings, and the remaining 
$1,000,000 was written off during the year 
just ended. 

It is probably impossible to place a 
monetary value on the company’s equity 
in its patent account. That it is of sub- 
stantial proportion is well indicated by the 
statement that since the close of the first 
fiscal vear, January 31, 1893, the General 
Electric has expended for acquiring new 
patents and in patent litigation $8,417,- 
551, and has charged off for patents ac- 
count $8,277,415. This is a total of $16.- 
694,966 expended in fourteen years and is 
equivalent to better than twenty-five per 
cent on the stock outstanding January 31, 
1907. : 
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The Specific Resistance and 
Temperature-Coefficient 
of Tantalum. 

The London Electrician gives a trans- 
lation of a study of the specific re- 
sistance of tantalum wire, by Marcello 
Von Pirani, from which the following in- 
formation is taken: | 

It appeared to be of scientific interest 
to determine whether the wide differences 
in the specific resistance of various pieces 
of tantalum at white heat in vacuo were 
maintained, or in what manner they vary 
or whether it is possible to fix a uniform 
value for the resistance of pure tantalum 
in this manner. 

For this purpose wires of various thick- 
ness were selected, the initial resistance 
of which deviated as much as possible 
from- the mean value. 

The following table gives the thickness 
and specific resistances of the wires ex- 


perimented upon: 


Diameter. Specific 
Millimetre. Resistance. 
0.049 ob nieve ee wan aase ews 0.173 
0.0505 3s law cece es epi seeres 0.18 
O06: 2c fate betta vacates 0.175 
OIZ. 2532-5 carn ae he Sw So ae RRO 0.188 


The wires were heated in a very high 
vacuum to a temperature of about 1,900 
degrees centigrade, from 100 to 200 hours, 
and then taken from the receptacle in 
which they were melted down, and, after 
re-drawing, measured afresh, with the re- 
sult that all wires were found to have the 
same specific resistances, but considerably 
below the previous average value. The re- 
sults were as follows: 


Diameter. Specific 
Millimetre. Resistance. 
C0499 ca ctitaa te ee aweee se tees 0.147 
0.0505- recessu as denean aak 0.145 
QOG sag cae nt ma ana a eae es 0.147 
0126 ote aie eede dered oe 0.145 


The temperature-coefficient had risen to 


0.33 per cent, per one degree centigrade, 
between 0 degree centigrade and 100 de- 
grees centigrade. The tempcrature-coefh- 
cient of another wire 0.05 millimetre 
thick, heated for some long time in vacuo, 
was tested between the temperature of 
liquid air and room-temperature, the 
average result being 0.32 per cent per 
degree, l 

in the tantalum lamp running at 1.5 watts 
per candle be taken as 1,750 degrees centi- 
grade (a temperature fairly nearly ap- 
proaching the actual temperature), it is 
found that, since the resistance at this 
temperature is six times as great as at 
room-temperature, the average tempera- 
ture coefficient is 2.9 per cent (500 per 
cent at 1,730 degrees). 

The average values of 0.146 cited as the 
specific resistance and 0.33 as the tem- 
perature coefficient. between 0 degree and 
100 degrees would appear to be charac- 
teristic for pure tantalum. 


If the temperature of tantalum wire 
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INuminating Engineering Society. 


The First Annual Convention Held at Boston, July 30 and 31, a Noteworthy Success. 


nating Engineering Society was 

held in Boston on July 30 and 
31. This was during the celebra- 
tion of Old Home Week, so that 
there were many features of enter- 
tainment going on in that city. Possibly 
this had something to do with the ex- 
cellent attendance at the convention, but, 
however this may have been, other indi- 
cations show that the interest in the work 
of this, the youngest technical society, is 
not flagging. 

At the opening meeting, it was an- 
nounced by the secretary that the mem- 
bership had reached the very creditable 
figure of 1,047. Bearing this in mind, 
it is surprising to learn that there were 
registered during the meeting two hun- 
dred members and guests. This percent- 
age of attendance will bear comparison 
with that of any other technical organiza- 
tion. 

The convention was held in the library 
of the new building of the Edison Electric 
Illuminating Company of Boston. This 
building is on Boylston street, conveni- 
ently located and admirably adapted for 
such a meeting; for, besides the excellent 
arrangement of the rooms, the method 
adopted for lighting it was, in reality, a 
working exhibit of the aims of the society. 
The library is on the third floor of this 
building, Temporary headquarters were 
established on the seventh floor, in the 
assembly room, where all comforts were 
provided for the members. 

The first session was called to order at 
10.30 o'clock, Tuesday morning, by John 
Campbell, chairman of the general con- 
vention committee, who turned over the 
meeting to President C. H. Sharp. A 
brief report of this meeting was given in 
the Evectrican Review, August 3. 

The first business was an address of 
welcome to the commonwealth by Gover- 
nor Guild, which was followed by a simi- 
lar welcome to the city of Boston by 
Mayor John F. Fitzgerald. The latter, 
in his address, dwelt appreciatively upon 
the work done by the electrical engincer. 
sketching briefly some of the most note- 
worthy accomplishments of this pro- 
fession. 

This address wag followed by the presi- 
dent's address, delivered by Dr. Sharp. 
The theme was “The Concents and Ter- 
minologv of Illuminating Engineering.” 


In it, attention is called to the state of 
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confusion which now exists, the need for 
adopting certain ideas, such as “a flux of 
light,” and to the acceptance of several 
units. This address is given in full on 
another page of this issue. 

The discussion was opened by V. R. 
Lansingh, who said that the address gave 
him something definite to work with— 
that the methods proposed should be 
adopted. He pointed out that the recent 
action of the National Electric Light As- 
sociation, in adopting specifications for 
street lighting, is moving in the direction 
indicated. 

J. R. Cravath endorsed Dr. Sharp’s 
suggestion, but did not think it was yet 
time to throw over the term “foot candle,” 
as some definite concept of utilization is 
needed. 

The second paper was by Dr. Edward 
P. Hyde, the title being “Primary, Sec- 
ondary and Working Standards of Light.” 
Dr. Hyde discusses briefly the different 
standards in use by the different lighting 
interests of this country and of Europe, 
calling particular attention to the dis- 
agreement between the units employed by 
the gas and the electric interests. He de- 
fines clearly the requirements of the three 
kinds of standards. A primary standard 
must be reproducible. A secondary stand- 
ard must remain constant over a long 
time, and a working standard remain con- 
stant during fairly long intervals of use. 
There is no objection if any one kind of 
standard is also suitable for use as another, 
but, in seeking a primary standard, for ex- 
ample, one should not limit himself by 
the question of the cost of the standard 
or whether it will operate through long 
periods. The secondary and working 
standards should, of course, be inexpen- 
sive. Dr. Hyde, in conclusion, urges the 
importance of action looking toward the 
adoption of an international standard of 
light. The American, English and 
French units are sufficiently close to- 
gether to make a compromise easy. Un- 
fortunately the German standard, the 
hefner, differs rather too much. | 

Tn opening the discussion, Dr. Louis 
Bell said that the work of the society is 
made most difficult, because it represents 
an art without a standard. Tt thus is in 
danger of standing for pseudo-accuracy. 
He pointed out the difficulty of measur- 
ing the intensity of sources of light, and 
said that that encountered when measure 
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ing intensity of illumination is tenfold 
greater. The proper way to improve con- 
ditions is to adopt certain units and stand- 
ards, and the suggestion made by Dr. 
Hyde should be the first step. The so- 
ciety, representing as it does an art and 
not being affiliated particularly with any 
one branch of illumination, besides hav- 
ing an international character, due to its 
foreign members, is a very proper body 
to undertake bringing about international 
action. 

P. S. Millar, to. illustrate the excellence 
of incandescent lamps, when used as 
secondary standards, said that the General 
Electric Company had set aside in 1889 
a number of lamps to be kept as stand- 
ards. These had been sent to the Phy- 
sikalische Technische Reichsanstalt in 
Germany, and calibrated. Recent tests 
made of these lamps show that they had 
not varied since that date more than one 
per cent, and probably not more than onc- 
half per cent. It is noteworthy that the 
standards employed in electric lighting 
have not varied since 1889. He ques- 
tioned whether the gas engineers appreci- 
ate the convenience of the incandescent 
lamp, both as a secondary and working 
standard. 

Dr. A. E. Forstall, in reply to Mr. 
Millar, said that, as pointed out by Dr. 
Hyde, flame standards are necessary in 
gas measurements, because the gas flame 
is affected by atmospheric conditions ; and 
it would not be fair to employ a standard 
which was not also affected similarly. He 
pointed out that, in this country, the 
pentane standard is used as a working 
standard, but not as a primary. 

Dr. Hyde rather differed on this point, 
thinking that the pentane is used as 4 
primary standard, . 

C. O. Bond said that a meeting is being 
held now in Zurich, Switzerland, of the 
Society for Incandescent Photometry, 
which is now considering this question of 
primary standards. He said that the 
United Gas Improvement Company, of 
Philadelphia, has been using the incan- 
descent lamp to determine the effect of 
atmospheric changes on flame stand- 
ards. Some years ago, Methven called 
attention to the fact that small flame 
standards are affected more by atmos- 
pheric conditions than are large ones. 

President Sharp said that too often 
inaccuracy in photometric measurements 
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is blamed to the eye, when jf should be 
charged against uncertain standards or 
poor methods. He asked, if all of the 
present standards should be lost, would 
it be possible to get back to the original 
value by making a large number of in- 
candescent lamps, computing their candle- 
power, and then measuring them, taking 
the average of these values? 

Replying to this question, J. T. Mar- 
shall said that, by making one thousand 
lamps a week for several successive weeks, 
taking the average of all of these, it 
would be possible to get back to the stand- 
ard value very closely. 

J. E. Woodwell said that Dr. A. Blon- 
dell had taken up the matter of securing 
some agreement regarding a standard in 
France, and purposes submitting the re- 
sults of his conference with lighting in- 
terests in that ccuntry to the Zurich con- 
ference. 

In closing the discussion, Dr. Hyde 
said that positive action should be taken 
by the society, through its committee on 
nomenclature and standards, toward se- 
curing an international standard. The 
longer this is put off, the harder will it 
be to come to an agreement. 

TUESDAY AFTERNOON SESSION. 

At the afternoon session, opened at 1.15 
o'clock, L. H. Scherck, in a paper en- 
titled “I]uminating Engineering and 
Central Station Practice,’ pointed out 
the importance to the central station of 
using proper methods of illumination. 
Although the business of the station is to 
supply the energy used for producing the 
light, and it can not properly be blamed 
if the method of-utilization is poor, never- 
theless, due to the peculiar relations which 
it holds in the public’s estimation, the 
blame will be laid on it for any dissatis- 
faction. It is to its best interest, there- 
fore, to watch all installations, to be pre- 
pared to give advice when it is asked, 


and even to criticize, when it sees im- 


proper methods employed. Large com- 
panies could well afford to employ il- 
luminating engincers for this purpose. 
Smaller companies could probably handle 
the matter best if their solicitors make a 
study of the principles of illumination. 
When complaints are made, they are 
Nearly always due to extravagant use of 
current; and the best interests of the com- 
pany will be promoted, if, in such cases, 
the extravagance be pointed out, and the 
customer be shown how he can get better 
results at a less cost. 

C. E. Knox presented a paper entitled 
“Tlumination of the Engineering So- 
cieties Building.” Tn the absence of the 
author, this was read by F. R. Nugent. 
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It describes, in some detail, the method 
employed in this noteworthy installation 
in New York, and gives the results of 
measurements made to determine the re- 
sults thus secured. 

The discussion of this paper, in which 
J. E. Woodwell, V. R. Lansingh, A. J. 
Marshall, F. W. Willcox and L. B. Marks 
took part, turned upon certain details of 
installation, it being asked what were the 
watts per square foot in certain rooms, 
and on what basis the estimates had been 
made. 

Replying, Mr. Nugent said that the 
basis was the candle-power per cubic foot 
of space, the particular value adopted in 
each room -depending upon the experience 
of the engineers in charge. These values 
varied from 400 to 1,800 cubic feet to 
each sixteen-candle-power lamp. 

C. H. Stone read a paper on “The 
Present Status of Candle-power Stand- 
ards for Gas.” This explained in some 
detail the stand taken by the New York 
public service commission regarding the 
candle-power which should be required by 
the different gas companies of the state. 

This paper was discussed by Dr. For- 
stall, 

T. J. Litle, Jr., in a paper entitled 
“The Inverted Gas Light,” described the 
“reflex” burner which has been developed 
for use with the inverted Welsbach mantle. 
He pointed out the peculiar features of 
this burner, one being the automatic 
gauze, which prevents flashing back when 
the gas is lit, and then opens, leaving a 
clear passage for the gas, this being es- 
sential, because, if the gauze were always 
in position, it would soon be clogged with 
dust, Installations in which this type of 
lamp has been used with good results 
were described. 

This paper was discussed by Dr. Sharp, 
C. O. Bond and V. R. Lansingh, the for- 
mer saving that the inverted burner is 
the gas engineers’ reply to the new high- 
efficiency incandes: ent lamps. 

Mr. Lansingh pointed out the advan- 
tage of the new burner in respect to its 
distribution of candle-power. 

A paper entitled “Acetylene,” by A. 
C. Morrison, in the absence of the au- 
thor, was read by title. 

This was followed by a paper on 
“Acetylene Lighting.” by Nelson Good- 
vear, in which the author discusses the 
peculiar features of acetylene as an il- 
luminant which makes it admirable for 
certain purposes. He describes the re- 
quisites of a good gencrator and also the 
tvpes of equipment which are now avail- 
able. 

Mr. Lansingh, in opening the discus- 
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sion, agreed: with the author regarding 
the good quality of the light from acety- 
lene, but said that the intrinsic brillancy 
is too intense. Acetylene should never be 
used without a diffusing globe; yet this 
is seldom used, 

Mr. Litle said that, in comparing acety- 
lene with gas, the author had taken the 
old type of flat flame. If the comparison 
were made with the Welsbach burner, 
very different conclusions would have been 
reached. 

Replving, Mr. Goodyear said that acety- 
lene is not as yet used much with incan- 
descent mantles, but it has been tried, 
with excellent results; and values as high 
as 140-candle-power have been obtained 
with the consumption of one cubic foot 
of gas an hour. 

Dr. Charles H. Williams read a paper 
on “A New Comparison Photometer.” 
This is an instrument designed particu- 
larly with a view to portability. The 
standard is a miniature incandescent 
lamp, which lights a translucent screen. 
A second screen is illuminated by light 
from the surface, the intensity of which 
it is desired to measure. By means of a 
deflecting prism, these two illuminated 
fields are brought into juxtaposition. Two 
graduated absorbing screens are placed in 
front of the two fields, these screens being 
merely photographic negatives, in which 
the density of the screen varies in geo- 
metric ratio from one end to the other. 
To use the instrument, it is first directed 
towards a surface, usually of white card- 
board, the illumination of which is known. 
Then the screen in front of the standard 
lamp is shifted until a balance is obtained. 
The position of this screen is noted, and, 
if the lamp does not vary, by bringing the 
screen back to the same point, the same 
intensity of illumination of the screen by 
the standard can be obtained at any time. 
The instrument is then directed toward 
the surface, the intensity of which it is de- 
sired to measure, and the screen in front 
of that is shifted until a balance is oh- 
tgined. The scale then read indicates di- 
rectly, in candle feet, the intensity of 
illumination. This is supposing that the 
intensitv being measured is greater than 
that of the standard screen. If it be less, 
the screen in front of the standard must 
he adjusted so as to reduce that illumina- 
tion. When a balance is thus found, the 
position of that screen indicates the in- 
tensitv of illumination. The instrument 
is small, and easily carried in one hand. 
The largest part of the equipment is the 
storage battery for supplying a small 
lamp. 


P. S. Millar presented a paper, entitled 
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“Illumination Photometers and Their 
Use.” In this he lays down the requis- 
ites of the ideal photometers, and de- 
scribes eleven instruments devised by vari- 
ous engineers, A table has been com- 
piled, in which the characteristics of these 
photometers are given, such as sensibility, 
type of standard employed, the method by 
which a balance is obtained and the cor- 
rect or incorrect arrangement of the in- 
strument, according to the author’s ideas. 
He concludes that those instruments 
which he has rated as having a low sen- 
sibility may give correct results within six 
to ten per cent; that errors of from 
three to five per cent, due to the use of a 
flame as a standard source, may occur; 
that improper design may introduce 
errors of from twenty to twenty-nine per 
cent. He believes that: illuminating en- 
gineers should strive toward greater ac- 
curacy, and, at the same time, should not 


blame the science for defects of instru- | 


ments and personal errors. 

The discussion on this paper was rather 
animated, as a number were present whose 
instruments had been referred to. It was 
contended by several speakers that the 


comparisons were not quite fair, as cer- ` 


tain of the instruments had been de- 


signed for special purposes, for which ' 


they were well suited. 
Respecting the general difficulty of 


making measurements of illumination, 


Dr. Louis Bell said that no one who has 
not attempted this realizes the troubles. 
The more time he spends on this work, 
the more trouble does he encounter. 
Measurements of illumination are far 
more difficult than measurements of the 
intensity of a single source. The diffi- 
culty here lies in the many directions 
from which the light falls upon the sur- 
face under consideration, and this diffi- 
culty is not to be dodged by the adoption 
of the ideal photometer outlined by Mr. 
Millar or any other. Where angles of 
incidence are fairly large, Lambert’s law 
fails, because the screens are not true sur- 
faces. All comparison screens break 
down at these angles. Regarding the 
sereens available to-day, Dr. Bell quoted 
the words of the psalmist, “There is none 
righteous; no, not one.” Where absorb- 
ing screens and diaphragms are employed, 
results may be good; but the apparatus 1s 
difficult to control. 

Others who took part in the discussion 
were G. H. Stickney, J. T. Marshall, W. 
WA. Ryan and L. B. Marks, the latter 
agreeing with Dr. Bell, who thought it 
inadvisable to advertise the deficiency of 
the illuminating engineers’ apparatus. 

In closing the discussion, Mr. Millar 
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defended the figures which he had given 
respecting the performance of the differ- 
ent instruments tested. 

A paper by A. F. Parks, entitled “A 
Graphic Illumination Chart,” was, in the 
absence of the author, read by V. R. 
Lansingh. This describes a graphical 
method of computing intensities of il- 
lumination, and gives a chart enabling 
these values to be obtained directly, when 
the sources of illumination are known. 

P. S. Millar read a paper, entitled “The 
Elements of Inefficiency in Diffused 
Lighting Systems.” In this, the author 
sought to obtain a comparison between di- 
rect illumination, by means of incandes- 
cent lamps placed on a fixture overhead, 
and diffused illumination, in which simi- 
lar lamps were arranged so as to throw 
the light: from the fixture upon the ceil- 
ing. The ratio of the effect produced by 
the direct lighting was, in this case, 0.19; 
that is to say the efficiency was about 
twenty per cent. Mr. Millar also made 
measurements of the diffused and direct 
systems as installed in the Harlem office 
of the New York Edison Company. In 
this case, the ratio was thirty-two per cent. 
He then gives figures intended to show 
the relative utility of the two systems; 
that is to say, the relative intensities af 
illumination required to enable reading 
to be done with the same ease by the 
two systems of lighting. Experiments 
with various observers show that when 
diffused lighting is used, the illumination 
on the page being read must be greater, 
it being thought that this was due to the 
fact that, with the diffused lighting, the 
ceiling and walls are more brilliantly il- 
luminated than the page being read. An 
average of ten observers showed that, with 
direct lighting, 2.7 foot-candles were 
satisfactory, and with diffused lighting, 
4.45 foot-candles, indicating that the di- 
rect lighting was sixty-five per cent more 
efficient than the diffused. These figures, 
of course, apply only to that particular 
installation, The author comes to the 
following conclusions: 

In diffused lighting systems of the 
class considered, where the illumination 
of the working flame is one of the prime 
objects, a large proportion of the light 
is lost. That which is not lost, becomes 
less effective. Brilliant illumination is 
produced where it is useless, and even 
undesirable; and conditions are estab- 
lished which create a demand for an un- 
duly high intensity of illumination on 
objects viewed. 

L. B. Marks, in opening the discus- 
sion, said that such studies of illumina- 
tion problems were needed. However, he 


Vol. 51—No. 6 


did not think that the figures for efficiency 
given in the paper would hold for other 
installations properly designed. He did 
not think that, in the system used in the 
Boston Edison new building, the light lost 
was more than thirty per cent. He 
thought that architects often prefer an 
illumination of lower intensity—why, he 
did not know. However, in all cases, some 
side lamps seem to be required. 

J. R. Cravath disagreed with Mr. 
Marks, as he did not think architects ap- 
proved of the diffused system. 

Mr. Millar said that no system can be 
judged properly by merely looking over 
it—measurements must be made. | 

WEDNESDAY MORNING SESSION. 

The third session of the convention was 
opened on Wednesday morning at 9.30 
o’clock, 

A paper by C. Howard Walker, entitled 
“Electric Light as Related to Architec- 
ture,’ was read by the author. In this, 
certain principles of illumination are 
laid down, particular stress being laid 
upon exterior lighting. It was shown 
that discrimination must be used. If a 
building is architecturally good, great 
care is necessary, because when illumi- 
nated at night, the conditions differ en- 
tirely from those of daylight, for which 
the building was designed. Frequently, 
the system adopted lights brilliantly those 
features of the building which were in- 
tended to be dark, and throws into shade 
those supposed to be lighted. Thus, the 
entire effect is reversed. On the other 
hand, if the architectural design is poor, 
the building may properly be employed as 
a support for a lighting display, which 
really masks the structure itself. It 
should be remembered that electric lamps, 
at night, are merely bright points sur- 
rounded by a faint penumbra; and, when 
placed on a building, they are apt to 
conceal it entirely, the result being a 
skeleton outline of the structure. An- 
other point to be remembered is a lack 
of atmosphere at night. The eye can not 
judge the distance of a source of light. 
This has the effect of closing up horizon- 
tal distances, and emphasizing vertical. A 
tall building appears much higher at 
nicht, while a long arcade is greatly 
shortened, To avoid this, vertical lines 
of lamps should not be used. Build- 
ings should be lighted by horizontal bands 


of lamps, properly graded in intensity, to 


give the desired effect. Long arcades 
should be marked with continuous hori- 
zontal lines of lamps, care being taken to 
avoid breaks, hecause there is no visible 
support for the lamps; therefore, the 
skeleton must be continuous. It is best. 


August 10, 1907 


when possible, to use reflected light for 
illumination, When, however, direct 
light is employed, entirely new effects are 
produced. The lamps themselves are 
beautiful, and, therefore, good for their 
own etlects. 

When color effects are attempted, white 
must be mixed with the other colors; 
otherwise the illumination appears dim. 
Red lamps alternated with white are much 
better than red alone. Large lamps, or 
clusters of lamps, should be placed on 
the main features of the building. Within 
the building, the architectural standard 
should be observed; and properly placed 
cluster-lamps are better than lamps strung 
out, unless the latter are so close together 
as to become practically continuous. 

Referring to the diffused system of 
lighting by means of lamps concealed 
within a cornice, Mr. Walker said the ob- 
jection to that architecturally is that the 
band of light surrounding the entire ceil- 
ing separates this from its supports, leav- 
ing it apparently floating in the air. On 
the other hand, the bottom of the beams 
were dark, so that the supporting columns 
apparently are holding up merely boards. 
To get around this, the lamps should be 
arranged so as to light up, partially at 
least, the supporting beams, and the 
columns should be brought out to the edge 
of beam. The break between beam and 
ceiling should be avoided. 

The paper was discussed by J. R. Cra- 
vath, F. W. Willcox, E. P. Hyde and J. 
E. Woodwell. 

Dr. Louis Bell read a paper, entitled 
“Lighting the Boston Edison Building,” 
presented by himself, L. B. Marks and 
W. D’A. Ryan. This describes in detail 
the various lighting features of this 
building which had been laid out by the 
authors, who formed a commission se- 
lected to plan the installation. On ac- 
count of the purpose for which it was 
intended, various systems of illumination 
were installed in different parts of the 
building. Due to the peculiar shape of 
the building, it being narrow and high, 
the exterior lighting had been designed 
to avoid emphasizing the height. 

_ The paper was discussed by V. R. Lan- 

singh, F. W. Willcox, C. H. Williams, J. 
E. Woodwell, P. S, Millar, J. R. Cravath 
and A. J. Marshall, who asked questions 
regarding certain features of the lighting. 
these being replied to by the authors. 

W. H. Blood, Jr., presented a paper on 
“What is Street Lighting?” In this, the 
author lays down certain principles for 
street lighting. The three objects are to 
eliminate crime, to facilitate transit, and 
decoration. For these purposes, uniform 
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illumination is best, and this is most 
satisfactorily given by many small units. 
He believes better results are given by in- 
candescent lamps than by are lamps, and 
anticipates a marked advance in this di- 
rection, due to the new  high-candle- 
power, high-eficiency incandescent lamps. 

Instances were recited where incandes- 
cent lamps had been used for street light- 
ing, particularly in Los Angeles and St. 
Paul. He thinks, there is a tendency to- 
ward greater illumination, and also a 
tendency to abandon the arc lamp, substi- 
tuting instead of it incandescent lamps 
of from forty to sixty candle-power. 

In cities, the illumination of these 
lamps should overlap. In the country, 
the lamps are intended merely to indi- 
cate the road, and may, therefore, be 
smal] and far apart. 

J. R. Cravath agreed regarding the de- 
sirability of the system outlined by Mr. 
Blood, but believes that the cost is a 
serious objection. 

F. W. Willcox did not see why the elec- 
tric lighting companies were not as able 
to supply frequent posts as are the gas 
companies. 

V. R. Lansingh pointed out that this 
is being done in certain cities. He also 
called attention to the new types of globes 
for street lamps, which throw the greater 
part of the light up and down the street, 
reducing the amount thrown sideways. 

J. E. Woodwell said that the plan pro- 
posed by Mr. Blood had been worked up 
for the public buildings in St. Paul, but 
had not been adopted on account of the 
expense. 

T. J. Litle, Jr., said the plan as out- 
lined agreed well with that employed by 
the gas companies, in which sixty-candle- 
power Welsbach lamps are used, alter- 
nated on the strect. 

W. D’A. Ryan thought that the high- 
candle-power incandescent lamps would 
improve street illumination, but the time 
is not ripe for an abrupt change. The arc 
lamp has a high efficiency, and is not yet 
to be set aside. 

Referring to the Los Angeles installa- 
tion, Mr. Ryan said that the effect was 
good, but the expense high, the energy 
used there being about six times as great 
as that which would be required to pro- 
duce the same illumination by means of 
are lamps. 

In closing the discussion, Mr. Blood 
said that his main plea was for greater 
uniformity in street illumination. 

J. S. Codman read a paper entitled 
“Check on Reliability of Photometric 
Curves.” This describes a test made by 
the author to determine whether the dis- 
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tribution of light about a cluster of lamps 
could be estimated approximately by tak- 
ing the distribution around the individual 
lamps and combining these. A certain 
cluster having one lamp at the bottom 
and five above, in a circle, was chosen. 
Each lamp was surrounded by a shade. 
By combining the photometric curves for 
the individual lamps, a resultant curve for 
the fixture was obtained. This was com- 
pared with the curve as actually meas- 
ured while the fixture was being rotated. 
The results of the comparison were satis- 
factory. 

Dr. Louis Bell presented a paper on 
“Coethcients of Diffused Reflection.” The 
author points out the unsatisfactory con- 
dition of our knowledge of coefficients of 
reflection. Values are frequently used 
which are much too high. To obtain re- 
liable data, samples of wall paper of many 
colors were secured, and their coefficients 
measured. The results varied according 
to the color of the reflecting surface and 
the color of the light. As a standard, 
white cardboard with a matte surface was 
taken. The results show that strong colors 
give lower coefficients than is generally 
believed. The best results, excepting, of 
course, white, are given by faint creams 
and light yellows, the coefficients, in some 
cases, being as high as 0.64. Dark green 
absorbs the greatest amount of light, the 
coefficient in this case being as low as 
0.05. As a general rule, light creams 
and yellows give coefficients varying from 
0.4 to 0.6. The medium colors come next, 
with coefficients from 0.2 to 0.4, the dark 
green and red give coefficients varying 
from 0.15 to 0.05. | 

Incandescent lamps generally give 
lower coefficients of reflection than day- 
light from a clear sky through a north 
window, though with vellows and greens, 
the coefficients may be a little higher. 
Grays kill the light most noticeably. 
Browns are bad. 

The texture of the papers used was, in 
general, rather silky; but this seemed to 
have little effect upon the reflection. 

It is well to remember the large loss of 
light caused by the dark colors, since 
these are to-day the popular shades. The 
angles at which the reflection had been 
measured were about normal. 

A paper on “The Metallic Flame Arc” 
was read by C. E. Stevens. This de- 
scribed a type of arc lamp using oxid 
of iron as one electrode, by means of 
which the flame becomes luminous, This 
lamp was described in the ELECTRICAL 
Review, June 15. 

W. D’A. Ryvan pointed out the value of 
lamps of this type, which is the peculiar 
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curve of distribution that they give. The 
highest intensity lies about ten degrees 
below the horizontal. As the lamp is ap- 
proached, the candle-power diminishes, 
and is thus easy on the eyes. 

A paper by R. S. Hale, entitled “New 

Lights and New Illuminants from a Cen- 
tral Station Point of View,” was, in the 
absence of the author, read by V. R. Lan- 
singh. It discussed the effects of the high 
efficiency of lamps upon the business of 
the central station. This paper is printe: 
on another page of this issue. 
In the discussion, F. W. Willcox. said 
that this question is one of great interest 
to the central stations at this time. He 
thought the problem might best be solved 
by a change in rates, as there is always 
less objection to an indirect charge than 
to a direct one. 

This closed the business meetings of the 
society, and the usual resolutions, thank- 
ing the local companies and the officials 


of the state and city for their courtesy in - 


entertaining, and the committees for their 
efforts, were moved by Past President L. 
B. Marks, and were carried unanimously, 
when the president declared the conven- 
tion adjourned. 

Besides the interesting features pertain- 
ing to the celebration by the city, several 
special features were provided by the lo- 
cal committee. ‘Tuesday afternoon, the 
members were given a lunch; and, in the 
evening, an exhibition of photometers and 
other interesting apparatus was given, 
this being conducted by W. D’A. Ryan. In 
addition to the instruments shown, Mr. 
Ryan exhibited handsome volumes of 
photometric curves of different lamps, and 
of illuminating problems. Wednesday 
afternoon, an excursion was taken to Nan- 
tasket Beach, where a dinner was served. 
During the afternoon the committee on 
nomenclature and standards met and dis- 
cussed important matters. 

——_—_«@—<——_—_ 


Canadian Independent Tele- 
phone Association. 


The officers of the Canadian Independ- 
ent Telephone Association announce their 
annual meeting for September 4 at To- 
ronto, and extend a cordial invitation to 
independent telephone men in the United 
States, particularly to the officers of their 
sister organizations, to attend and par- 
ticipate. The Canadian convention is 
being held during the Toronto exhibition, 
so that low railroad and steamboat rates 
will be in force from all parts of the 
United States. 
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Samuel McClintock Hamill. 


After an illness of seven weeks with 
typhoid fever and pleurisy, Samuel Mc- 
Clintock Hamill, who figured most promi- 
nently in the early history of the elec- 
trical industry, and who of late years had 
been connected with the General Electric 
Company, died at his home in Schenec- 
tady, July 29, 1907. 

Of late, Mr. Hamil] was interested in 
a number of industrial and financial en- 
terprises which necessitated his attend- 
ing to so many duties, wearing him out 
so that when the attack of fever came he 
could not resist it. He was one of the 
most whole-souled and genial of men and 
possessed a host of friends and acquaint- 
ances who will deplore his decease. 

He is survived by his widow and two 
small children, Mary B., aged five and 
Samuel M., Jr., aged fifteen months. In 
addition to his immediate family a 
brother, Hugh H. Hamill, of Trenton, 
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N. J., and his sister, Mrs. Edward P. 
Wood, of Princeton, also survive him. 

Mr. Hamill was born in Lawrenceville, 
N.- J., March 27, 1858, and was the son 
of the Rev. Samuel M. Hamill, D.D., and 
Matilda Green. He was educated at the 
Lawrenceville school, of which his father 
was for fifty vears the head. In 1880 he 
graduated from Princeton University, 
with the degree of B.A., and three years 
later received the master’s degree. For 
three years he was a teacher in the Law- 
renceville school and for a time studied 
law. 

In 1883 Mr. Hamill accepted a posi- 
tion with the Chicago, Burlington & 
Quincy Railroad. In 1886 he resigned to 
become secretary of the Brush Electric 
Company, of Cleveland, Ohio. He was 
vice-president and gencral manager of 
this company when it was consolidated 
with the General Electric Company, and 
at that time moved to Schenectady, where 
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he has since been connected with the 


General Electric Company. 


At the time of his death, Mr. Hamill 
was president of the Schenectady Trust 
Company, a trustee of the Ellis Hospital 
and the Old Ladies’ Home; a director 
of the Young Men’s Christian Association 
and an officer and director in a number 
of electrical corporations. 

He was a member of the Mohawk and 
the Mohawk Golf clubs of Schenectady ; 
the University and Princeton clubs of 
New York city; the Ivy, Golf and Nas- 
sau clubs of Princeton, N. J.; Country 
Club of Trenton, N. J., and the Union 
Club of Cleveland, Ohio. 

In November, 1900, he was united in 
marriage to Miss Maria Woodward Bald- 
win, of Baltimore, Md. 

The funeral services were held in 
Schenectady, July 30, from the First 
Presbyterian Church, of which . Mr. 
Hamill was a member. The funeral 
party left immediately after the services 
for Lawrenceville, N. J., where interment 
was had in the Hamill family plot. 
Among the honorary pall bearers were: 
President C. A. Coffin, of the General 
Electric Company; F. P. Fish, of the 
American Telephone and Telegraph Com- 
pany, Boston; A. Butler Duncan, New 
York city; Gerardus Smith, Schenectady ; 
Colonel Robert T. Emmet, New Rochelle; 
W. L. R. Emmett, W. T. Hanson, Everett 
Smith, Schenectady; Blair Lee, Wash- 
ington, D. C.; Pliny Fisk, New York; J. 
R. Lovejoy, E. W. Rice, Jr., Schenectady ; 
Henry W. Green, Trenton, N. J.; Hon. 
Mvron T. Herrick, ex-governor of Ohio; 
Robert McA. Lloyd, General Vehicle 
Company, New York; Rudolph Schrimer, 
New York. 


ey OEE 
Electrical Exhibition at 
Lyons. 

An exhibition of apparatus connected 
with the application of electricity to agri- 
culture and industrial arts will be held at 
Lyons, France, in May, 1908, by the So- 
ciété d’Agriculture, Sciences, et Industrie 
de Lyon. The town of Lyons is in the 
centre of a region intersected with numer- 
ous transmission lines, from which up- 
wards of 200,000-horse-power can be ob- 


tained at the present time, and the water- 
power resources of the surrounding dis- 
tricts are such that enormous extensions 
could he made to supply the power needs 
of the large district embraced by the 
basins of the Loire, the Auvergne, the 
Western Pyrenecs, and Savoy. It is the 
object of the promoters of the exhibition 
to further these developments by putting 
before the agricultural and industrial 
population the possibilities which are at 
their disposal by the adoption of electric 
motive power by means of practical 
object-lessons.—Electrical Engineering, 
London. 
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Electrical Notes from Europe. 


NGINEER HARLE’S report upon 
the feasibility of erecting a hy- 
draulic plant on the Rhone and 

running a power line as far as Paris is of 
interest in many ways. According to the 
plan which he traces, the idea does not 
seem impossible: What he proposes is 
to run a 120,000-volt overhead line on the 
three-phase system, or else to use the 
high-tension, direct-current system. The 
distance measured in a straight line would 
be in the neighborhood of 260 miles. A 
large amount of power can be secured 
from the Rhone, and at the gorges near 
Genissat, in the Ain, 1s found a very 
favorable point for placing the dam, as 
it can be built solidly between the rock 
walls and will raise the water to a great 
height, forming a natural basin. The 
head of water which can be secured by 
this plan is reckoned at 200 to 210 feet, 
with a great volume. From the intake 
canal, which includes hydraulic work of 
different kinds, basins, ete., there will be 
a number of nine-foot penstocks leading 
to the wheel house. Here are to be placed 
the main units, using a 9,000-horse-power 
turbine coupled to a direct-current gen- 
erator or a three-phase alternator. It is 
proposed to work the alternators at 
12,000 volts and twenty-five cycles, and 
at first the outfit would comprise twenty- 
four such groups. ‘Thus the total amount 
of power used for the station would be 
about 200,000 horse-power. The engineers 
base many of their calculations upon the 
operation of the Niagara plant. Most of 
the switching apparatus, along with the 
transformers, would be placed in a special 
building which is separate from the main 
station, and would be of large size, at 
least as regards the threc-phase transmis- 
sion. At Paris there would be a number 
of substations erected which would give 
different voltages on the secondary mains. 
Most of the current would be used for 
motor work in the city, where there is a 
good field for the use of cheap current. 
It could be supplied far below the present 
price, which is very high, this being due 
to the high price of coal in France. The 
present project is drawn up by Engineers 
Blondel, Harlé and Mihi. 


An extensive system of interurban elec- 
tric lines is to be installed in the North 
of Italy in the region of Parma. It will 
comprize two main sections and the total 
length will be about forty-five miles. 


(By Our Special Correspondent.) 


The first section will run from Parma to 
Stradella and Formovo, while the second 
line joins this section at Stradella and 
proceeds to the town of Marzolara. Ac- 
cording to the reports, it is stated that 
alternating current at forty-two cycles is 
to be used on the present system, and a 
generating plant of some size will be 
erected by the Milan branch of the Sie- 
mens-Schuckert firm, who will equip the 
cars with the company’s motors. The 
rolling stock at the outset will be made 
up of ten motor-cars containing first and 
second-class compartments and equipped 
with double bogies of two axles each. 
There will be two sixty-horse-power mo- 
tors per car. Eight other motor-cars, for 
second-class passengers only, will have two 
axles and are to be fitted with one sixty- 
horse-power motor. A number of trailers 
will be used with the motor-cars. Freight 
will be carried as well as passengers. 


The question of adopting electric trac- 
tion upon the government railroads in 
Switzerland is being very actively taken 
up at present. Not long since there was 
appointed a special commission in order 
to make a thorough investigation of the 
best method of carrying out an electric 
system which can be applied to standard 
gauge railroads, profiting by the most re- 
cent experience on the Simplon and other 
lines. In the present commission there 
are included the Federal Railroad Depart- 
ment, the St. Gothard Railroad, the Swiss 
Electrical Society, a number of financial 
enterprises and the officials of the leading 
Swiss electrical construction companies 
and the principal hydraulic plants. Since 
its formation the commission has been en- 
gaged in collecting the necessary data, and 
a number of sub-commissions are formed. 
each of which takes up a particular side 
of the subject. The first sub-commission 
has been examining the general appli- 
cability of electric traction for main lines 
and smaller railroads and the main results 
of its investigations were summed up in 
the very complete report on the subject 
which Dr. Wyssling made not long since, 
using the data obtained from engineer 
Thormann’s researches. As to the second 
sub-commission, it has already made good 
progress, and its work is nearly completed. 
This relates to the relation between the 
technical and the financial side of the 
question as regards different methods of 


electrie traction. In order to obtain the 


necessary data, the commission made in- 
vestigations upon about twenty-five of the 
lcading electric roads in Europe, also a 
number of the American lines. A special 
delegation was sent to America for the 
purpose. All this data will give rise to 
very complete and lengthy reports on the 
question. Hydraulic plants and the use 
of such current is the field occupied by the 
third commission, while the last two com- 
missions treat of different financial ques- 


tions. 


A test of considerable interest was 
made not long since in Germany upon a 
steam turbine-alternator group which was 
made up of a turbine of the Parsons type 
built by Brown, Boveri & Company, the 
well-known Swiss firm, and a three-phase 
alternator of the same make. The tur- 
bine was rated at 4,000 horse-power and 
operated at 1,500 revolutions per minute, 
working at eight atmospheres and using a 
surface condenser. As to the alternator, 
it was rated at 2,500 kilowatts and gave 
3,100 volts at fifty cycles. Current from 
the alternator was used for a variety of 
purposes, so that the load was quite vari- 
able. For instance, there were four sets 
of rolls operated by electric motors, a gas- 
purifying plant, an electric light plant, 
ete. Accordingly the load on the turbine 
group varied from 800 to 3,000 kilowatts. 
But on account of the efficient working of 
the governor, it was found that between 
no load and full load on the machine, the 
variation of speed did not exceed four per 
cent. The apparatus is arranged so that 
should a heavy load cause the speed to 


drop by 0.5 per cent, the action of the 


governor opens a special valve whieh lets 
steam into the high-pressure cylinder. In 
the present group the steam is not super- 
heated above 328 degrees centigrade, 
which is found to be sufficient. The steam 
consumption at different loads is found 
by weighing the condenser water in the 
usual way, and the results are as follows: 
For no load, the steam consumption is 
7.61 kilogrammes per kilowatt-hour; at 
half load it is 6.89 kilogrammes, and at 
full load, 6.81 kilogrammes, These results 
show a very good performance for the 
present group. 


A recent German patent granted to A. 
Bergmann relates to a process for storage 
batteries of the dry type, in which the 
electrolyte is a gelatinous mass. The dis- 
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advantages of the present processes for 
manufacturing such electrolytes are stated 
to be as follows: water, glass and sul- 
phuric acid are often used in this case, 
taking one part of a thirty-three per cent 
silicate of soda solution and from two to 
five parts of sulphuric acid at a strength 
of thirty-three degrees Beaumeé, or at a 
specific gravity of 1.29. By adding the 
silicate of soda in the proper proportion, 
the specific gravity of the mixture is regu- 
lated at about 1.25. Such an electrolyte 
gives a mass which has many disadvan- 
tages. Under the action of the gas which 
is given off during the charging of the 
battery, the mass is affected and loses its 
homogeneous character. At the same time 
it is likely to become filled with cracks. 
Active matter falls from the plates into 
the cracks and is almost sure to cause a 
short-circuit within a greater or less time. 
As the cell thus dries up, it soon becomes 
worthless. The use of different solid 
bodies in such mixtures, such as asbestos, 
glass powder, sand, etc., is found to give 
very poor results. 

According to the inventor’s method, he 
uses a stronger acid, bringing it now to 
forty to sixty-six degrees Beaumé, instead 
of thirty-three degrees, with a specific 
gravity of 1.38 to 1.84. The resulting 
mixture with water glass gives, instead of 
a gelatinous mass, a mass which is hard 
and porous, resembling pumice stone in 
character. The porous property has a 
good effect in allowing the gases to pass 
off readily. He uses, for instance, one 
part silicate of soda of the above strength 
and two parts sulphuric acid at 1.53 
specific gravity. After well mixing and 
removing the excess of acid the result is a 
hard electrolyte, and in it the density of 
the acid is lowered to 1.45 specific gravity 
by the amount of water which the water 
glass solution furnishes. 
found to give good results in practice. 


Blast furnace gas is used to a consider- 
able extent on the Continent for running 
specially built engines, generally of a 
large size, and their use is constantly on 
the increase. An example of such a plant 
comes from Germany. In this case en- 
gines have been installed near the blast 
furnaces, so that the gas can be trans- 
ported by piping and used for running the 
engines at a very low cost. The engine 
outfit consists of three 100-horse-power 
gas motors, together with a 200-horse- 
power steam engine. For the latter, the 
gas from the fur- 
naces, or coal can be used. The gas 18 
delivered for the engines at the rate of 


boilers are heated by 


Such a mass js_ 
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$0.004 per cubic metre, and the cost of 


power is thus only $0.016 per kilowatt- 
hour. 


The Siemens-Schuckert Company is to 
furnish a number of motor cars on the 
single-phase system for one of the Italian 
traction roads, the Rome-Civita Castellana 
interurban tramway line. In the present 
case the motors are operated at 6,000 volts 
and twenty-five cycles. The motors are 
rated at forty horse-power each. How- 
ever, the high voltage will be used only 
in the part of the line lying outside the 
city. In the city limits the current will 
be reduced to 600 volts. 

Paris, July 22. C. L. DURAND. 

SEEE ee 
Long Island Railroad 
Electrification. 

The board of estimate having removed 
the last obstacle by granting the necessary 
franchise, the Long Island Railroad has 
undertaken the construction of the Glen- 
dale cut-off between Glendale Junction 
and Woodside, the latter at the entrance 
to the Sunnyside yard in Long Island 
City. The importance of this cut-off lies 
in the fact that without it the extension 
of the electrical service to other parts of 
the Long Island road is impracticable. 
The new line will consist of four tracks, 
and will enable the company to separate 
passenger from freight traflic between the 
East river tunnels and the main lines to 
the south and west. Thus, between Glen- 
dale Junction and the mouth of the tun- 


nels in Long Island City all passenger 


traffic will go by way of this new line 
running through Woodside, whereas all 
freight traffic between Long Island City 
and the interior of the island will be han- 
dled over the existing line. 

The cut-off will also make possible the 
more direct haul of the tratlic from the 
Rockaway division to the Pennsylvania 
terminals in Manhattan. The construc- 
tion of this new line will mean the elim- 
ination of all grade crossings on the way 
from Jamaica to Woodside, and the in- 
stallation of electric power. At the pres- 
ent time there would be no object in 
extending the electrification beyond where 
it now is because of the limited capacity 
of the line over which the electrified part 
of the system connects with Long Island 
City, and the fact that the motive power 
over these lines is still steam. 

The reconstruction and electrification 
of the line from Jamaica to Woodside will 
require at least another year to complete. 
But it is expected that late in 1908, or 
at the latest early in 1909, electrical trains 
will be sent into the Pennsylvania ter- 
minal, 

The lines which are next on the com- 
pany’s programme to be equipped with 
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electrical power are those to Whitestone 
Landing and Port Washington. The 
double tracking of the Port Washington 
branch is proceeding as rapidly as the 
necessity of condemning right of way in 
a good many places will allow. This 
double track will extend as far as Great 
Neck, between which point and Flushing 
the work is now under way. Double track- 
ing is also under way on the Oyster Bay 
branch between Roslyn and Glen Head, 
but the company has not yet announced 
when this line will be electrified. 

On the main line the electric power is 
already used as far as Belmont Park, and 
when the Glendale cut-off has been com- 
pleted the electric installation will be car- 
ried on to Garden City and down around 
the loop through Hempstead Gardens to 
Valley Stream. From the latter point 
back to Jamaica the line is already elec- 
trically equipped, so there will be a loop 
of electrical railroad from Jamaica 
through Belmont Park, Garden City and 
Valley Stream back to Jamaica again. 

EENEN 

Electrical Work in India. 

Consul-General William H. Michael, of 
Calcutta, submits the following openings 
in India for electrical engineering: 

The city of Poona, forty-five miles from 
Bombay, at an elevation of 1,800 feet 
above sca level, is a week-end resort for 
many of the well-to-do citizens of Bom- 
bay, who have fine cottage homes there, 
or have reserved suites of rooms at the 
hotels and boarding houses. The latest 
scheme for improvement at Poona is an 
extensive electrie-car system. A Bombay 
firm has made a start with a scheme to 
provide Poona with electrie light for 
streets, power, and cars. The supply, at 
first, is to be confined to the municipal 
limits of Poona, and this area enlarged 
as the demand requires. It is proposed 
to supply the energy from a central sta- 
tion, and to lay underground mains, or to 
erect. overhead wires, as may be approved 
hy the local government. All the streets 
to be supplied are under control of the 
municipal government, but it is already 
understeod that there will be no opposi- 
tion by government to the proposed 
scheme. 

No country stands as well in India as 
America in regard to all kinds of elec- 
trical machinery and supplies, as well as 
to methods in the use of them. American 
electrical engineers are here considered 
the best in the world, and I would 
modestly suggest that they pay some at- 
tention to the Poona proposition. 

The extensive electrical works in Kash- 
mir, under the direction of American 
electrical engineers are making rapid 
progress toward completion. The power is 
derived from the Jhelum river, below 
Baramulla. The big flume. capable of 
carrying 20,000-horse-power, is completed, 
and the turbines to furnish 5,000-horse- 
power are being installed. Electrical 
power for mills and other purposes will 
he conveyed to Serinagur, many miles 
away. 
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Boiler, 


By Charles L. Hubbard. 
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Engine and Generator Testing and Management-—IV. 
aa amanTES.5 


Points on the Management of Steam Engines and Generators. 


' LTHOUGH a properly designed 


and well made engine requires 

but little care while running, the 
cngineer in charge must always be on the 
alert for emergencies and keep a care- 
ful lookout for any indication of defective 
operation. 

After an engine is erected and put in 
proper adjustment, the duty of those in 
charge is to keep it in this condition so 
far as possible, so that the principal mat- 
ters requiring attention are lubrication, 
adjustment of bearings and guitable care 
in the way of keeping all parts clean 
and free from the accumulation of dust 
and oil. | 

In the matter of lubrication the first 
item of importance is the selection of a 
suitable oil. For cylinder lubrication a 
heavy mineral oil should be used, as 
animal oils are decomposed by the heat 
and form a hard coating upon the internal 
surfaces of the cylinder and steam chest. 
For journals and bearings this should be 
thinned somewhat with a lighter organic 
oil. There are various high-grade oils 
upon the market adaptetl to the different 
parts of an engine, and also special oils 
for the high and low-pressure cylinders of 
compound engines, so that the duty of 
the engineer is usually confined to the 
selection of an oil best adapted to the con- 
ditions of his own plant. Cylinder lubri- 
cation is commonly effected by means of 
an automatic sight-feed’ lubricator, in 
Which the oil is made to pass drop by drop 
through a glass tube filled with water, as 
it is fed into the steam pipe above the 
throttle valve. The lubricator should be 
adjusted to supply only ‘sufficient oil for 
actual needs, as a surplus is not only a 
Waste but it requires special care in puri- 
fying the exhaust steam in case it is used 
for heating purposes. 

The method of supplying oil to the 
different bearings varies with the make 
and type of engine. 

For slow-speed engines, oil cups are 
commonly used, but with high-speed it 
18 customary to use some form of forced 
lubrication, either by means of a small 
pump, or feeding from an elevated reser- 
vor. The main bearings are often pro- 
vided with a tallow cup in the cap of the 
bearing, in addition to the regular oil 
cup or automatic feed. This is for use 
IN case the oi] supply fails for any reason 


and the bearing becomes heated, as under 
these conditions the tallow will melt and 
flow into the bearing as needed. Should 
it ever become necessary to cool a bear- 
ing with water, it must be done very 
slowly in order to prevent cracking or 
warping the metal by too sudden contrac- 
tion. 

Every plant of any importance should 
be provided with means for collecting the 
oil from the bearings and purifying it 
for use over again. The impurities are 
chiefly mechanical, and consist of dust, 
grit, water and fine particles removed 
from the rubbing surfaces. In judging 
of the necessity for purification, or of the 
efficiency of any process, tests for vis- 
cosity, friction, or color may be used, al- 
though the latter is most convenient and 
is reliable in the majority of cases, 

The purification of oil may be accom- 
plished by settling, by percolation, by 
capillary action, by agitation, or by a com- 
bination of two or more of these. 

Devices for the purification are usually 
called “filters,” whatever the principle 
upon which they operate. 

In the case of settling, the oil is placed 
in tanks of considerable depth and large 
volume relative to the amount of oil in 
actual use, 

The impurities settle to the bottom, 
some at once, and others more slowly, and 
the upper portion of the tank will, after 
a time, be found to contain relatively 
clear oil which can be drawn off for use. 

Almost complete removal of mechanical 
impurities can be accomplished in this 
way, if sufficient time is allowed and care 
taken in adding dirty oil and withdrawing 


the clear oil, not to disturb the contents — 


of the tank. 

Purification by percolation ig accom- 
plished by passing the oil through suitable 
filtering material supported upon wire 
gauze or perforated metal. The materials 
commonly used for this purpose are waste, 
hair felt, cheese-cloth, charcoal, shavings, 
sponge, and many other substances of a 
similar nature. | 

Blotting paper supported upon a proper 


screen has been found to give very satis- 


factory results. 

Capillary filters are those in which the 
oil is separated from its impurities by the 
capillary action of a wick of cotton or 
other material. This form has certain 


advantages, among which are the follow- 
ing: 

It is impossible to rush the operation ; 
the destruction of the wick does not result 
in a deluge of dirty oil into the clean 
oil reservoir, and the wick will stand 
longer usage without cleaning or renewal 
than will the filtering medium in the per- 
colating process. 

Purification by agitation consists in 
forcing the dirty oil through a body of 
water, or in mixing the oil and water by 
shaking, and then allowing the mixture 
to settle, after which the oil can be drawn 
off from the top of the tank. 

Various devices upon the market em- 
ploy all of these methods, usually two or 
more in combination. The results in any 
case usually depend to a large extent upon 
the care and attention bestowed upon the 
apparatus rather than upon the particular 
method employed. 

By the repeated use of oil it will be 
found possible to materially reduce the 
oil bill of the plant and also to buy oil 
of a better quality than can be afforded 
where no attempt is made to reclaim it. 

At the present time there is no satis- 
factory way of saving the cylinder oil, 
and the selection of an oil for this pur- 
pose should be governed by two things: 
First, it should be of such high viscosity 
as to do the lubricating with a minimum 
number of drops per minute, fed through 
the lubricator, and at the same time it 
should be free from acid and from animal 
or vegetable ingredients. 

The adjustment of the various bearings 
of an engine is a matter of much impor- 
tance, and requires constant attention 
upon the part of the attendant. Horizontal 


. engines should be watched for signs of 


wear upon the lower part of the cylinder, 
due to the weight of the piston. The 
piston rings require careful adjustment in 
order to avoid cutting the cylinder walls, 
and the piston rod must be kept exactly 
centered to prevent excessive wear in the 
stuffing box and also to prevent springing 
the rod itself. Stuffing boxes must be 
well packed and adjusted, and the packing 
should be renewed as often as necessary to 


. keep a tight and smoothly working joint. 


The connecting-rod bearings at both the 
crank and wrist-pins should receive care- 
ful attention, as the “knocking” so often 
heard in engines is generally caused by 
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a slight wearing of the brasses at these 
points. The main bearings should be ex- 
amined frequently, and any lateral move- 
ment taken up by proper adjustment of 
the side boxes, and in the case of high- 
speed engines the caps should be tightened 
occasionally to prevent any upward move- 
ment of the shaft. 

Among the things which may affect the 
amount of steam used by the engine, is 
the tightness of the valves and piston. 
At some convenient time these should be 
tested for leakage as follows: Trip the 
admission valves in order to close them; 
open the throttle and the indicator cocks 
at each end; escape of steam through 
either or both cocks indicates correspond- 
ing leakage of the admission valves. The 
extent of the leakage can be judged by 
the volume and force of the escaping 
steam. Serious leakage should be cor- 
rected by reboring the valve seats and re- 
fitting the valves, or putting in new ones. 

To test the exhaust valves for leakage, 
remove the back bonnets from all of the 
valves. Place the wrist-plate in mid- 
position and adjust the lengths of the 
admission valve rods to hold the head-end 
valve open a small distance and the crank- 
end valve closed, and the lengths of the 
exhaust valve rods to hold the head-end 
valve closed by a large amount and the 
crank-end valve open. 

Before making these changes carefully 
note the original adjustments, so that the 
valve motion can be restored with cer- 
tainty to its proper running conditions. 
Replace the bonnets at the head end and 
open the throttle. Steam escaping from 
the crank-end exhaust port indicates 
leakage of the head-end exhaust valve. 
Adjust the valves for a similar test of 
the crank-end exhaust valve and note the 
result. 

Serious leakage can be remedied as in 
ease of the admission valves. 

To test the piston for leakage, block 


the engine flywheel so that the crank is, 


at about quarter-stroke from the head 
end; open the throttle and the indicator 
cock at the crank end of the cylinder. 
The escape of steain indicates leakage of 
the piston. This should be tried in other 
positions of the crank as well. 

Serious leakage indicates improper con- 
ditions or adjustment of the piston rings 
or a worn cylinder. Examination should 
be made and the cylinder rebored or the 
rings renewed or adjusted as required. 

The above applies to an engine having 
valves of the Corliss type. For other 
makes and type of valve the general 
principles remain the same, but the pro- 
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cedure must be varied to suit the design 
and action of the valve or valves. 

In the case of a simple slide-valve 
engine, set the valve in its central position 
and open the throttle and indicator cocks; 
any leakage will be denoted as already de- 
scribed. 

The method of starting up an engine 
is, of course, familiar to all who have had 
any experience whatever in the care of 
steam apparatus, but for the benefit of 
the beginner it may not be out of place 
to devote a small, amount of space to this 
important matter. 

Before starting up an engine the con- 
dition of the boiler should be noted to sce 
that steam is up and the water-line at its 
normal position. All tools and loose parts 
must be removed from the engine, oil 
cups and cylinder lubricator filled and ad- 
justed, and the drain cocks opened. The 
throttle valve may now be opened suffi- 
ciently to allow a small quantity of 
steam to blow through to warm up 
the cylinder and adjacent parts and to 
clear them of condensation. In engines 
of large size it is customary to work the 
valve by hand for a few revolutions until 
it is seen that everything is in working 
order. Those of smaller size may be slow- 
ly brought up to speed by means of the 
throttle valve alone. 

The drip cocks should remain open until 
all water is expelled from the cylinder. 
An engine should be started slowly, not 
only as a precaution against accidents to 


itself, but also to avoid priming at the - 


boilers, which is likely to oceur if a sudden 
rush of steam is produced through the 
nozzles. When a condenser is used it 
should be started first, and stopped only 
after the engine has been shut down. 
In the case of a surface condenser, first 
start the air-pump, and when a suffi- 
cient vacuum has been formed start the 
circulating pump and then the engine as 
already described. If the condenser has a 
combination air and circulating pump, 
they must, of course, be started at the 
same time. | 

The grease which accumulates upon the 
tubes of a surface condenser should be 
removed occasionally by the use of a 
strong solution of soda. If a jet con- 
denser is used, first start the pump, then 
partially open the injection valve and run 
the pump rapidly until the condensing 
water comes. Then speed the pump so 
that it will be just ahead of the water 
and the water valves can be heard to close 
with force. This will insure a proper 
emptying of the condenser and cause the 
highest vacuum to be formed. The en- 
gine may now be started as before. Prim- 
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ing usually makes its presence known by 
a “slapping” sound in the cylinder, which 
is produced by the piston striking the 
water and throwing it against the cylinder 
heads. As soon as this sound is heard, the 
cylinder drains should be opened and a 
hurried inspection made of the separator 
to see if it is working properly. If there 
is considerable water in the glass on the 
separator, the by-pass around the trap 
which drains it should be opened wide. 
When these precautions have beeh taken 
in the engine room, the engineer should 
visit the boilers and order the firemen to 
cover the fires of the priming boiler with 
fresh fuel. 

Meanwhile, the water-level in the gauge 
glasses should be noted and if any of 
them show high water, the blow-off should 
be opened and the water brought down 
to its proper level. 

These precautions will, in nearly every 
case stop the priming, but if they do not, 
the stop-valve on the offending boiler 
should be partially closed so as to wire- 
draw the steam and thus dry it. The en- 
gineer should always have a general over- 
sight of the boilers, and before shutting 
down the engine he should notify the fire- 
men so the fires may be allowed to burn 
down somewhat before this is done. 

The care and operation of electric 
generators is taken up in detail in a 
number of well-written books upon the 
subject, and the engineer is advised to 
provide himself with one or more of these 
for careful study. However, a few im- 
portant points may perhaps be touched 
upon in this article without prolonging it 
too much. 

One of the first points to be considered 
in connection with the care of a dynamo 
is cleanliness, and better results can be 
obtained if this is done immediately after 
shutting down than if allowed to stand 
for some time, as the oil and grit are more 
easily removed when warm. An air-blast 
supplied through a flexible hose is one of 
the best means of reaching the more in- 
accessible parts of a machine, and the 
necessary apparatus, which consists of a 
small motor-driven pump which may be 
portable if desired. 

It is a good idea in the case of small 
and medium-sized machines to provide 
a canvas cover for placing over them after 
cleaning in order to prevent the dust from 
settling upon them again. 

Before starting up a machine, a care- 
ful examination should be made to see 
that all of the connections are right, and 
also to make sure that no tools have been 
left lying about. Note if the brushes are 
all set and have the proper tension. It 
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is often customary to bring dynamos to 
their full speed before lowering the 
brushes into contact with the commutator. 
This is unnecessary unless there is danger 
of the machine being turned backwards, 
which would damage copper brushes. 

The main switch connecting a dynamo 
into the circuit should not be thrown in 
until the dynamo is “built up,” that is, 
operating at the required voltage indi- 
cated by a voltmeter or pilot lamp. This 
does not apply, however, when operating 
on an independent circuit, for it then does 
no harm to have the circuit on and allow 
it to build up with the machine. 

A heavy load should never be thrown 
upon a generator suddenly when it is pos- 
sible to avoid it; instead, the load should 
be gradually increased by means of circuit 
switches, or if connected in multiple with 
other machines, the shifting should be 
done by degrees. 

Machines which are new and being 
operated for the first, time require special 
attention, and it ig well, when possible, 
to run them for a short time at less than 
full load. Probably overloading causes as 
much trouble as any one thing, and 
should therefore be guarded against as 
much as possible. Iron and steel tools 
which are subject to the action of mag- 
netism should be kept away from a dyna- 
mo when running to prevent their being 
drawn in among the moving parts. Cop- 
per or brass oil cans should be used for 
the same reason. 

If it is desired to stop a generator oper- 
ating in parallel with others, gradually 
remove the load until its ammeter indi- 
cates little or no current, then open the 
switch. Under no circumstances should 
the speed be lowered or the magnetism 
weakened before disconnecting. 

If this were done, the machine would 
probably run as a motor, taking its cur- 
rent from the main circuit, which might 
cause serious damage. . If a machine is 
operating alone on a circuit, gradually de- 
crease the speed and allow it to stop with- 
out touching either the brushes or 
switches. Do not switch out a dynamo 
at full or partial load, except in case of 
emergency. 

Never lift a brush while a dynamo is 
generating current except when there are 
other brushes in contact upon the same 
side. The cause of sparking at the 
brushes varies in different types of ma- 
chines. Some of the more common rea- 
sons for this difficulty in direct-current 
multiple machines are as follows: Brushes 
not set at the neutral point, current over- 
load, rough commutator, open coil in 

armature, short-circuited coil, leak from 
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coil to frame, weak or uneven magnetism, 
poor brushes or excessive vibration of the 
machine. 

When sparking is caused by an im- 
proper position of the brushes, it is easily 
remedied by shifting them either back- 
ward or forward until the neutral point is 
found. This will be evident from the 
action of the machine. An overload will 
produce sparking, as probably the capacity 
of the commutator and brushes may not 
be sufficient, and in this case there is no 
remedy except to reduce the load. 

It is not difficult to keep a commutator 
which has no original defects in good con- 
dition if properly cared for from the 
start; but if allowed to get rough and 
full of ridges it takes considerable time 
and care to bring it into proper shape 
again. 

An open coil can be detected by a spark 
which will appear to travel almost around 
the commutator. The defective coi] can 
sometimes be found by noticing which 
bar is most damaged by the spark. If 
there is not time to repair it, the dyna- 
mo may be operated for a short time with- 
out damage by connecting the two bars 
together between which the open coil ex- 
ists. A break usually occurs where the 
wire is joined to the commutator bar, 
and is therefore easily located and re- 
paired. A short-circuited coil may be de- 
tected by holding a piece of iron between 
the pole-pieces and in such a way that it 
will be influenced by the magnetism. 
The fact that a defective coil exists will 
be shown by a sudden variation in the 
pull at a given point in each revolution. 
A short-circuited coil will heat much more 
than the others and is very likely to burn 
out. 

A leak from the windings to the frame 
is generally found by means of a magneto 
bell. Weak or uneven magnetism will 
cause sparking at the brushes and also 
reduce the electromotive force when run- 
ning at the normal speed. 

The brushes should be kept properly 
fitted and no ragged edges be allowed to 
form. They should be set on the com- 
mutator in such a way that the intended 
contact surface shall be in contact at all 
times. 

Excessive heat exists if the armature or 
field coils become so hot that the hand can 
not be kept upon them for a short time 
without discomfort. 

——__<«@———__ — 
The Open-Tank Method for 
the Treatment of Timber. 

A marked saving in three directions— 
cost of equipment, of materials and labor, 
and of transportation—is being effected 
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by the introduction of what is known as 
the “open-tank” method of treating tim- 
ber. The general practice of preserving 
timber has hitherto been retarded by the 
heavy cost of closed retorts and other com- 
plicated equipment ordinarily used and 
the necd of experienced men to operate 
them. Not until the kinds of timber long 
used and considered almost indispensable 
for certain purposes grew scarce and rose 
alarmingly in price did wood users con- 
sider seriously the possibility of consum- 
ing less wood by making it last longer. 

As a rule, preserving plants have been 
located at lumber centers, where a large 
business might be expected, and it has 
often been necessary to pay transportation 
charges to and from the treating plant on 
timber needed for local uses, such as for 
ties, posts and poles. The equipment of 
the open-tank method, which consists of 
an open tank, capable of withstanding 
heat, and either equipped with steam coils 
or so arranged that fire can be placed un- 
derneath, is so simple and comparatively 
so cheap that it is within reach of the 
smaller companies, contractors and farm- 
ers. The fact that it is portable gives it 
a distinctive value, since it can be taken, 
if necessary, into the heart of the forest, 
and even into the mountains. 

One of the chief advantages of the 
open-tank process is that it can be ef- 
fectively applied to parts of timbers which 
are especially subject to rapid decay, such 
as the butts of fence posts and telephone 
poles, without wasting preservatives on 
other parts. It is also especially adapted 
to the treatment of mine props, small- 
dimension timbers, cross-ties, piling and 
shingles, and timbers in small sizes of lob- 
lolly pine, black and tupelo gum, western 
yellow pine, and lodgepole pine, and sim- 
ilar kinds of wood. Fairly good results 
have been obtained in the treatment of 
arborvitæ, chestnut and red oak, but the 
experiments thus far do not warrant the 
application of the method to the treatment 
of piling and ties made of these woods. 

The open-tank treatment is being rap- 
idly developed, and while it ordinarily 
does not secure so deep a penetration of 
the chemicals as the retorts, it is suff- 
ciently thorough to protect timber for 
practical purposes in many situations, and 
it is probable that future experiments will 
further extend its application. 

Circular 101, just issued by the Forest 
Service, United States Department of 
Agriculture, describes and illustrates the 
open-tank equipment. It can be had upon 
application to the Forester, United States 
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The Central Station of the Societe du Gaz et de PElectricite, 


STEAM-TURBINE plant of con- 
A siderable size has been installed 
within a recent period in the city 
of Nice, France, in order to furnish a 


supply of current which was needed for. 


some time past, owing to the increase in 
the electric lighting especially, and also 
in the use of motors. The present station 
was erected by the Gas and Electric Com- 
pany of Nice, and is of interest as being 
the first electric plant in France to use 
the Curtis type of steam turbines. In 
the Nice plant there are two large tur- 
bine-alternator groups installed, these 
having been built in the Paris factories of 
the Compagnie Française Thomson-Hous- 
ton, and they are now running very suc- 
cessfully. Since the present station was 
erected, other steam-turbine plants have 
been either completed or are now in course 
of construction in France, and it will not 
be long before there will be a number of 
stations throughout the country which are 
using Curtis turbines. Among these may 
be mentioned the new station which has 
recently been completed at Marseilles for 
the City Gas Company, and of which we 
hope to give a description in the near 
future; also the plants installed in the 
towns of Arles and Tuiliére, and the sta- 
tions to be erected for the Rhone Power 
Company, the Tramway Companies of 
Nancy and of Rheims, the Bethune Mine 
Company, and others. One of the most 
important is the new plant belonging to 
the Lyons Tramway Company, in which 
two steam-turbine groups are to be in- 
stalled. It is to be noted that as regards 
the present station at Nice, the company 
has already ordered a third turbine group 
of somewhat higher capacity than the two 
preceding sets, and it will shortly be in- 
stalled. 

The Nice station includes a boiler house 
and a dynamo room containing two Curtis 
turbine-alternator sets of 800 kilowatts 
each, delivering three-phase current at 
10,000 volts and twenty-five cycles, besides 
the necessary switchboard apparatus. 

The boiler room is well laid out, and a 
view of the boilers is shown in one of the 
accompanying engravings. At present 
there are installed four boilers of the mul- 
titubular type which are designed so that 
they can be rapidly brought up to press- 
ure. At the same time they are fitted 
with a water reservoir which is sufficient 
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to assure the proper stability of working. 
The boilers are gauged at thirteen atmos- 
pheres pressure and have a total heating 
surface of 300 square metres and a grate 


grade above the temperature which corre- 
sponds to saturation of the steam at twelve 
atmospheres pressure. By working the 
furnace at a higher heat, the steam pro- 
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surface of 6.80 square metres. They are 
provided with steam superheaters, which 
are placed in the most efficient manner 
along the path taken by the gases of com- 
bustion, and in this type of boiler the 
superheaters have a heating surface of 
eighty square metres each. 

As regards the steam production of the 
boiler plant, it may be stated that each of 
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duction can be raised without difficulty to 
4,800 kilogrammes (10,600 pounds) per 
hour. In the present 
type of boiler, the fur- 
naces are of a special de- 
sign, and are arranged so 
as to allow of using coke 
as fuel, or coke dust, 
as is desired. The fur- 
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the boilers will produce, under the usual 
conditions of working, 4,000 kilogrammes 
(8,820 pounds) of steam at a pressure of 
twelve atmospheres, the steam in this case 
being superheated to 125 degrees centi- 


naces are accordingly built of plates of 
cast iron, which are strengthened at the 
lower part by a series of webs. They are 
pierced with a set of openings placed ac- 
cording to a regular design, and the upper 
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part of the opening in each case forms 
= a flange which projects about one inch 

above the upper surface of the plate. By 
means of a motor-driven air fan placed 
at one end of the boiler room, air is sent 
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the latter can be regulated as desired by a 
lever placed within easy reach of the at- 
tendant. It is to be noted that the above- 
mentioned opening in the furnace plates 
are made to serve instead of the usual 
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into the furnace below the grate. The 
air is taken from the fan by a common 
conduit of large diameter, which is placed 
below the series of boilers, and from this 
conduit it is distributed to each of the 
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air spaces, in order to allow the necessary 
quantity of air to pass into the coke for 
producing combustion. This arrangement 
of furnace has been found to work very 
well for coke consumption. 
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boilers by conduits placed in the masonry 
at each side of the ash-pit. Such conduits 
are arranged so that they can be opened or 
closed by means of a special register, and 


The furnaces are provided with a device 
which gives an injection of water by an 
atomizer, so that the water enters under 
the grates, and this is done in order to cool 
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off the furnace in a quick and an efficient 
manner. In this case the necessary water 
is distributed, for each of the boilers, by 
a set of six atomizing nozzles which are 
placed above the doors of the ash-pits. 
Each of the nozzles will supply sixty litres 
(sixteen gallons) of water per hour, work- 
ing under a pressure of eight or ten 
metres. The doors of the ash-pits are ar- 
ranged so as to be closed hermetically 
when a forced draft is used for the 
furnaces, and on the other hand to allow 
the proper amount of air to entcr. under 
the furnace grates when the ordinary 
draft is employed. The furnace gates 
are closed automatically, and at the upper 
part of the masonry of the boiler there 
are placed expansion gates which allow 
the steam to come off in case one of the 
boiler tubes should be broken. 

As regards the smoke conduits, each of 
these is led from the boiler into a main 
conduit of large size running across the 
boiler house. It is laid out in the present 
case so as to allow the use of an economizer 
later on, and it ends in a smoke-stack out- 
side the boiler house which is forty-three 
metres high and 2.8 metres diameter at 
the top. 

One of the illustrations shows a view 
in one end of the boiler room, where are 
placed the boiler-feed pumps. Each of 
the pumps is driven by an electric motor 
which is direct-coupled on its shaft, and 
will deliver at the normal speed about 
15,000 litres of water (4,000 gallons) per 
hour. The pump which is seen in the 
foreground of the engraving is a centrif- 
ugal pump of the turbine type, using a 
direct-current motor coupled on its shaft 
which drives it at 1,500 revolutions per 
minute. The second pump, in the rear, 
is of the ordinary piston type and uses a 
smaller direct-current motor. The water 
which is used for the boiler feed is the 
water of condensation coming from the 
main turbines of the dynamo room. 
Owing to the use of steam turbines, the 
steam does not contain lubricating oil, and 
when condensed in the surface condensers 
it answers very well for the boiler feed. 
A tank which is placed outside of the sta- 
tion is used as a reserve supply for the 
feed, and it furnishes only the amount of 
water which is needed to make up for the 
losses due to leaks or evaporation. 

The elevation and plan views of the 
station show the general arrangement of 
the boiler house as just described, and 
also of the adjoining dynamo room. In 
the elevation is shown a section through 
the boiler, in which some of the principal 
details will be observed, including the ar- 
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rangement of the principal smoke conduit 
and the branches which pass to each of 
the boilers. 

In the main dynamo room, of which one 
of the views shows the general arrange- 
ment, there are installed the two principa! 
turbine-alternator groups of the station. 
Each of these units is formed of an 800- 
kilowatt turbine, direct-coupled on a ver- 
tical shaft to an alternator of the Thom- 
son-Houston three-phase type which 


works at the standard voltage of 10,000 
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revolutions per minute for six hours con- 
secutive running, carrying the full load 
of 800 kilowatts, the temperature of the 
high-tension windings of the alternators 
did not rise above thirty-five degrees centi- 
grade above air. For a two hours’ run, 
the output of the machine can be raised 
as high as 1,000 kilowatts without any dif- 
ficulty, and after the run at this load, the 
rise of temperature does not exceed fifty- 
five degrees centigrade. The tests also 
showed that each group was able to sup- 
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the same way when the machine has ar- 
rived at the usual working temperature. 
Regulation of the turbines is carried out 
by a centrifugal governor, which acts by 
means of a controller upon a set of elec- 
tromagnets. The latter are used for open- 
ing or closing the steam inlet pipes of the 
turbines. A system of regulation which is 
operated by a small electric motor allows 
of varying to a slight degree the working 
speed which is kept by the main governor. 
In this way it is possible to control the 
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volts and at twenty-five cycles. The tur- 
bines are of the Curtis type such as is 
usually employed in American plants, as 
regards the general construction. The 
present wheels are among the first to be 
built in the new factory which the com- 
pany has lately erected at Paris in con- 
nection with the already existing plant 
for the manufacture of dynamos and 
motors. 

Tests which were made upon the present 
Curtis turbine groups show that when 
working at the standard speed of 1,500 


port for twenty minutes a momentary 
overload of fifty per cent, which corre- 
sponds to an output of 1,200 kilowatts 
for the alternators. The present groups 
are designed to work in exceptional cases 
under a free exhaust, and in this case each 
of them will give a maximum output of 
600 kilowatts. 

The high-tension winding of the alter- 
nators is designed so as to stand a test 
when cold of 20,000 volts applied for five 
minutes between the armature and the 
iron, and a test of 15,000 volts applied in 


speed of the two alternators from the 
switchboard, so as to obtain the syn- 
chronism of the two groups. At the lower 
end of the turbine shaft is placed the 
main step-bearing, which supports the 
whole weight of the revolving part. This 
bearing is provided with a water lubrica- 
tion in the usual way. The main shaft 
of the machine is held in a vertical posi- 
tion by two guide bearings, one of these 
heing placed in the middle part and the 
other at the upper part. Oil is used in 
this case for the lubrication. Small 
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umps of a special type operated by elec- 
ic motors are used for the distribution 


' the water and oil which are needed for 
bricating these three bearings. The 
ain steam inlet pipe of each turbine is 
ovided with a gate which can be closed 
ddenly by means of a safety device, and 
> latter is designed to come into use in 
e of racing of the turbines. It is 
rated from the shaft of the wheel. 

is will be noticed, the two turbine 
ups are mounted upon a raised plat- 
n running along one side of the dy- 
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with a three-phase motor of forty-five 
horse-power working at 750 revolutions 
per minute. This part of the plant is 
completed by a pump for the air supply 
and a pump for taking off thè condensed 
water. There is a single water pump for 
the two condensers. The arrangement of 
the condensers and pumps is best shown 
in the plan view. As regards the pump 
which supplies dry air to the condensers, 
it is of the horizontal type, with slide 
valve, with piston diameter 550 milli- 
metres, stroke 450 millimetres, and work- 
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sends the condensed water directly into 
the tank which is used for the boiler feed. 
The piping of the different apparatus for 
the water condensation is arranged so as 
to allow of running the plant wjth one 
condenser for each of the turbines, or in 
other cases with the two condensers con- 
nected together, each of the turbine pumps 
being allotted to the service of a single 
condenser. A special cooling apparatus 
is used to cool the water which is sent 
into the condensers, before being taken by 
the above-mentioned pumps. The en- 
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n and lying next the boiler 
front of the turbines: and 
M the level of the main floor 
densers and pumps. Each of 
S is provided with a tubular 
1aving a horizontal counter- 
h a working cooling surface of 
Metres, using a set of brass 
1 of the condensers receives 
ply from a motor-driven tur- 
laced in front of it. These 
. capacity of 465 cubic metres 
are driven by direct coupling 


ing at 105 revolutions per minute. It is 
belt-driven from a three-phase motor 
which operates at 750 revolutions per min- 
ute, having a fly-wheel pulley of sufficient 
weight to give a regular running. The 
cylinder of the present air-pump is cooled 
by a water jacket. As to the pump for 
taking off the condensed water, it is of 
the vertical type and is operated by a 
crank from the air-pump just mentioned. 
It has a piston diameter of 250 milli- 
metres, stroke 120 millimetres, and works 
at 105 revolutions per minute. This pump 


semble of the condensing and cooling ap- 
paratus is designed so as to obtain a good 
vacuum when the two turbines are oper- 
ated at full load, and in this case the 
vacuum in the condenser is at least ninety 
per cent, provided the outer temperature 
does not exceed twenty-five degrees centi- 
grade. 

In the rear of the principal turbines will 
be noticed two small  direct-coupled 
groups, which are used for the exciter 
circuit of the alternators. These ma- 
chines also serve to give direct-current for 
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the station circuits. Each of the two 
groups is made up of a 100-horse-power 
three-phase motor, working at 750 revo- 
lutions per minute and connected to two 
generators, one on each end of the shaft. 
These latter machines are designed to give 
direct current at 125 volts, and they have 
a capacity of forty kilowatts each. There 
are three single-phase transformers, which 
are coupled together upon the three-phase 


circuits so as to give a supply of current — 


for the station lines, especially for run- 
ning the different three-phase motors of 
the plant. Of the oil-cooled type, these 
transformers have a capacity of fifty-five 
kilowatts each, and lower the machine 
voltage- of 10,000 volts to 220 volts. In 
the station is also installed a storage bat- 
tery consisting of sixty cells, which give 
300 ampere-hours at a three-hour dis- 
charge rate. 

The switchboard of the station is placed 
at one end of the dynamo room, with the 
marble panels situated on the same level 
as the turbines upon an elevated gallery. 
Below the panels and in a separate cham- 
ber are lodged the different switches, both 
of the oil and the ordinary type, and in 
general all the high-tension apparatus. 
A view of the switchboard panels is shown 
in one of the engravings. The different 
panels are laid out as follows: one panel 
for the two exciters, one panel for the 
two generators used for the station cir- 
cuits, a panel for the storage battery, two 
alternator panels for the main groups and 
one panel for the lighting and motor cir- 
cuits of the station. There are, besides, 
three panels which are used as the ter- 
minal point of a three-phase overhead line 
entering the station, which is operated at 
10,000 volts, and also two coupling panels 
for connecting the bars of the present sta- 
tion with the overhead lines which come 
to Nice from the neighboring hydraulic 
plants of the region, which are controlled 
by the Energie Electrique Company. Be- 
sides the above, there are also eight panels 
for the outgoing feeders of the station. A 
set of sectionalizing switches is installed 
so as to be able to connect each of the 
high-tension panels with one or the other 
set of 10,000-volt bus-bars. The high- 
tension oil switches, excepting those 
which are used for the alternators, are 
designed for an automatic release by 
means of a slow-working relay, and these 
switches are all operated from a distance. 
They are lodged in masonry recesses for 
greater safety. 
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A Westinghouse Apprecia- 
tion. 


George Westinghouse, president of the 
Westinghouse Electric and Manufacturing 
Company, in a letter to the stockholders, 
pays high tribute to the efficiency of the 
officers and managers of the company. He 
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refers particularly to the work of Vice- 
President E. M. Herr, Second Vice-Presi- 
dent L. A. Osborne, Engineers Charles F. 
Scott, B. G. Lamme, N. W. Storer, H. P. 
Davis; Treasurer T. W. Siemon; General 
Auditor J. C. Bennett, and Purchasing 
Agent W. J. Longmore. Mr. Westing- 
house also says, in part: 

“In the annual report the affairs of your 
company are dealt with at length. From 
the favorable comments already made by 
the press throughout the country and by 
many stockholders, your managers trust 
they have met the expectations of all of 
those who are interested in any manner 
in the continued prosperity of the com- 
pany. 

“In its infancy your business occupied 
a space having less than 100 square feet 
of surface. To-day it is carried on in the 
most complete workshops ever constructed, 
having a floor area of over seventy-five 
acres and employing 23,000 operatives. 


“Twenty years ago, when your business 


started, there were no managers, officers 
or engineers familiar with the class of 
business, which was then wholly unknown, 
and these had to be developed. The man- 
agers, officers and engineers now in your 
employ would make a full regiment of 
active, earnest, skilful soldiers, possessed 
of technical and business knowledge of 
the highest order, fully competent to carry 
forward a business which has really only 
begun. 

“The Westinghouse Electric and Manu- 
facturing Company relief department has 
a present membership of about 3,400. 
Medical attention is given each day to 
from seventy-five to 100, covering sick- 
ness, accident cases and redressings of 
prior injuries. About thirty per cent of 
those reporting as sick are found to be 
entitled to benefits. Present sick and ac- 
cident benefits aggregate $1,000 per 
month, while the income from premiums 
is about $2,500 per month. 

“During the past ten years your com- 
pany has had, besides customers, thou- 
sands of visitors from all parts of the 
world, many of whom have been sent by 
foreign governments to study with care 
the extensive developments which have re- 
sulted in the manufacture of electrical and 
mechanical apparatus on so extensive a 
scale. The letters and commendations of 
these visitors have been most gratifying, 
especially because of the very frequent ref- 
erences to the superior character of your 
employés and the facilities provided for 
them, with the consequent result that your 
product has always been spoken of in the 
very highest terms. 
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“It has been frequently said by those 
who have studied the business of the va- 
rious Westinghouse companies that their 
general cooperation for a common benefit 
could be made a power of the very highest 
importance. During the past few years 
there has been developed a spirit of co- 
operation which has resulted in greatly 
spreading the influence of these organiza- 
tions. This can be made still more effect- 
ive by each shareholder in the several 
companies also taking an active interest in 
this important work.” 

a cena 


Extension of Chilean Tele- 

graph System. 

United States Consul A. A. Winslow, of 
Valparaiso, reports that the state tele- 
graph lines of Chile showed a fine increase 
of business during 1906 over 1905, the 
messages sent having been 1,962,285 and 
1,505,483, respectively, other details being 
as follows: 

The receipts were about $274,617 
(United States gold) for 1905 and $367,- 
793 for 1906, a gain of $93,176. The 
average cost of a telegram was about nine- 
teen cents (United States gold). The 
government made a liberal appropriation 
for the betterment of the service for 1907. 
The service gives very good satisfaction. 
There are but few private lines in the 
country. The International Telegraph 
Line between Chile and Argentina showed 
a gain of $18,502 over 1905. A new cable 
is being put in over the Andes, three to 
four feet deep in the ground, to protect 
the line from the severe storms and snow- 
slides. Practically all the telegraph and 
telephone supplies are imported, even to 
the poles, a large number of which are 
iron. 

Electrical Supply Deaiers’ 

Meeting. 


The annual meeting of the electrical 
supply dealers was held at the Hotel 
Clifton, Niagara Falls, Ontario, on July 
23, 24 and 25. Several hundred persons 
were present and many important manu- 
facturing interests were represented. 

The sessions were all executive meetings. 
On the evening of the 23d a vaudeville per- 
formance and concert was given by elec- 
trical talent and on the following day the 
annual baseball game was played between 
the manufacturers and supply dealers— 
which resulted in a victory for the manu- 
facturers. The convention terminated 
with a banquet on the evening of the 26th. 
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Electrical Notes from ,Great Britain. 


ly notes the convention of the 

Municipal Electrical Association 
has been held at Sheffield. From criti- 
cisms that one hears from year to year, 
and they are offered again regarding the 
1907 meeting, the convention is more 
profitable for the opportunity that it 
affords municipal electrical engineers, 
committee chairmen, some consulting en- 
gineers and a few contractors’ representa- 
tives to fraternize together, than from the 
paper and discussion point of view. To 
American readers who have long been 
used to brief practical topical papers or 
talks it is unnecessary to point out the 
unwisdom of having long papers on such 
occasions. The general consensus of 
opinion seems to be that the presidential 
address of S. E. Fedden, the city elec- 
trical engineer, was well above the average. 
He touched upon points which are of 
direct personal interest to other munic- 
ipal electrical engineers, while they also 
should greatly concern the chairmen of 
their electrical committees, who in many 
cases meet with them at these conventions. 
The status of the chief electrical engincer, 
and the treatment received by him at the 
hands of committeemen and councillors, 
are matters of great importance in Eng- 
land. We could fill a book telling of the 
difliculties put in the way of engineers, 
and of most unjustifiable interference 
with them in the performance of their 
duties by non-technical councillors, but 
there is so notable a change coming over 
things of this kind during the last few 
years that perhaps it is needless here to 
enlarge upon the theme. It must be 
added, however, that the whole story would 
have to include a number of cases where 
the relations between engineer and 
councillors have been practically continu- 
ously harmonious. Mr. Fedden appears 
himself to be one of these happy examples. 
The desirability of continuity in the ap- 
pointments of engineer and committee 
chairmen was emphasized in the address, 
and it is certain that the best results are 
secured where that sort of thing obtains. 
Concerning electricity supply manage- 
ment, Mr. Fedden does not agree 
a8 a general rule with the divi- 
sion into engineering and commer- 
cial departments. He advocates one 
chief control, for he does not think 
that men combining the two quali- 
ties of commercial development ability and 
adequate engineering knowledge are so 
rare as is sometimes suggested. The fact 
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remains, however, that English munic- 
ipal authorities have only just begun— 
save in one or two exceptional cases—to 
develop their undertakings with anything 
like a spirit of commercial enterprise. In 
regard to the creation of a demand Mr. 
Fedden is no believer in the teaching of 
the “exponents of the new publicity who 
are arising among us each with his own 
particular method for stunning the unsus- 
pecting public.” He wants this enter- 
prise kept free from the taint of mere 
huckstering, and advocates as the safest 
and most efhcient means demonstrations 
in the form of press records of work 
done, showroom displays, exhibitions, and 
the loan of apparatus on approval, 

The subject of “Extensions of Elec- 
tricity Supply to Outlying Districts” was 
introduced by R. L. Acland, who showed 
his own way of dealing with it at Chester- 
field, using the tramway feeders, with a 
Tirrill regulator, to provide automatic 
regulation in the substation on account 
of the wide variation in voltage on the 
traction feeders. Speakers who followed 
related their own satisfactory experiences 
with the Tirrill regulator. “Cheap Power 
Supply by Municipalities,” by C. E. C. 
Shawfield, urged the necessity for adjust- 
ing tariffs to suit competition, leaving the 
cost of production to adjust itself to the 
tariff. H. R. Burnett dealt with “The 
Costs of Electricity Supply and Their 
Relation to Scales of Charges,” saying 
that the methods of charging in many 
cases were unnecessarily complicated and 
numerous, and the charges did not bear 
that relation to the costs of production 
that one might reasonably expect. The 
reason of this was that many engineers, 
in his opinion, did not accurately ascer- 
tain the costs of supply from their works, 
or if they did didn’t give the information 
the consideration it deserved in fixing 
scales. He suggested a basis upon which 
revision should take place in order to ob- 
tain greater uniformity in tariffs. These 
two cost papers were discussed together. 
C. H. Yeaman brought up once again the 
question of “Depreciation and Reserves 
for Antiquation and Obsolescence, from 
an Engineering Standpoint ;” Robert Mc- 
Court read a paper on the value of pho- 
tometry in central station practice, and 
A. J. Cridge contributed some notes on 
alternating-current distribution. 


The British Electric Traction Com- 
pany, which for the last ten years has 


reserves to meet their cost. 


been promoting and operating electric 
tramway systems in various parts of the 
country, is passing through a time of 
tribulation—like. most other big electrical 
organizations in the United Kingdom. 
The continual bleeding of private elec- 
trical enterprise hag for some time had 
a depressing effect upon investors and 
upon stock markets. It is taking a long 
time for the lesson to be properly learned 
that private companies exist for other 
things as well as carrying large numbers 
of workmen for next door to nothing, 
and the remaining members of the com- 
munity at half penny or penny fares. 
But learned the lesson will have to be 
before long, if there is to be any profit 
earned and paid upon the capital which 
the public has found for the establish- 
ment of these systems. Last year on its 
entire lines, or those of its subsidiary 
companies, the British Electric Traction 
Company carried 300,000,000 passengers 
and the gross receipts were only £1,500,- 
000, or 1.2 pence per passenger. Two- 
thirds of the electric tramways in this 
country are in the hands of municipalities 
which charge low fares, frequently with- 
out making profit, and piling up liability 
for track renewals without accumulating 
The public 
has not asked why these low fares have 
been possible, or whether it has been 
profitable to carry passengers at such low 
rates, and the inevitable result has been 
that other towns hearing of these low 
fares have pressed for similar charges 
wherever a company has been operating. 
Sir Charles Rivers Wilson, the chairman 
of the British Electric Traction Company, 
say3 that the time has come for a stand 
to be made against this perpetual clamor 
for reduction of fares and increased con- 
cessions. To the British Electric Trac- 
tion Company the net result of this and 
many other adverse things is the absence 
of any dividend on the ordinary stock 
for the past year. 


It will be timely to refer here to the 
latest statement issued from the electrical 
manufacturing world. The Electric Con- 
struction Company is the last to issue its 
tale of woe. Not only is there no divi- 
dend on the ordinary capital, but the 
preference shareholders are passed by ag 
well this time, and there is a loss of 
£1,442. “Severe competition which has 
continued to prevail throughout the year 
in the electrical manufacturing industry” 
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is the principal cause, but “the increased 
price of copper and other materials has 
also been prejudicial, a corresponding in- 
crease in the price of electrical plant not 
having been obtainable.” Happily the 
volume of business in hand is greater now 
than last year, and prices are said to have 
also improved somewhat. “Reasonable 
selling prices are alone necessary to re- 
store the company’s prosperity.” That is 
practically what one has heard on every 
side for some time past, and an improve- 
ment is devoutly to be desired to lift the 
industry out of its present unhappy posi- 
tion. 


The London company operating the 


electric light and power supply undertak- 


ing of Wellington, New Zealand, was 
threatened with competition from the cor- 
poration, but on taking legal opinion as 
to its power to restrain the corporation 
it found that under its Act of Parliament 
it had no monopoly in the supply to con- 
sumers. The matter has now been the 
subject of negotiations between Mr. Salt, 
a director sent out from London, and the 
city council, and has ended in the city 
buying over the company’s business as 
from July 31, for £150,000 in four per 
cent city bonds. The company has done 
very well on its last year’s working, being 
able to pay a fifteen per cent dividend. 
Two years ago it lost the city public 
street lighting, as the council put in a 
plant for that purpose. 


Some discussion has been proceeding 
between the postmaster-general and our 
tramway authorities concerning provisions 
necessary to be made by electric tramway 
undertakers for the protection of post- 
office telegraph lines. The postal authori- 
ties hold that one of the precautions 
which is essential for the protection of 
telegraphs from strong currents set up 
by accidental contact between the wires 
of the tramways or light railways and 
telegraph wires is the insertion in the 
telegraphs of fuses and heat coils which 
will prevent the communication of strong 
currents to the telegraph instruments. 
They contend that the tramway or light 
railway authorities ought to bear the rea- 
sonable expense incurred in providing 
these fuses and heat coils. The Light, 
Railways and Tramways Association has 
recently laid its views before the post- 
office solicitor (Sir Robert Hunter), and 
as a result the postmaster-general has 
agreed to let the matter go before an arbi- 
trator. 


Before my next monthly letter is com- 
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plete, the British, Agepeiation for the Ad- 
vancement of Science will have held its 
annual meeting at Leicester (July 31 to 
August 7). Sir David Gill, formerly 
His Majesty's astronomer at the Cape 
of Good Hope, will deliver the presi- 
dential address. In the engineering sec- 
tion, over which Professor S. P. Thomp- 
son is president for this occasion, there 
are to be papers by Sir William Preece 
on Pupin’s compensated cable for tele- 
phone transmission; by Professor J. T. 
Morris, of London, on an oscillograph 
study of Duddell arcs of low frequency ; 
by Leon Gaster, on developments in incan- 
descent lamps; by R. S. Ball, on the 
governing of hydraulic turbines; by 
Dugal Clerk, on the present condition of 
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sumers under which they have paid such 
prices for current supplied as to keep the 
works operating without loss. Further 
new proposals are now about to come for- 
ward, and the chairman and other direct- 
ors are retiring. 


The government authorities will, dur- 
ing the next four years, spend nearly 
$30,000,000 upon extensions to the tele- 
phone service. Efforts were made by some 
in Parliament to get the amount reduced 
to half, making the postmaster-general 
come again when he wanted more, but 
they were unsuccessful. Others argued 
that at present the telephone was used 
only by the rich and that these ought to 
be made to pay higher rates for the serv- 
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gas and oil engines, and by E. G. Coker, 
on the equipment of the engineering 
laboratory of the Finsbury Technical 


College. 


The South Wales electric power under- 
taking, to the financial difficulties of 
which. we have already referred in these 
pages, can not yet find its way out of the 
wood. Last year electrical experts stated 
that it was necessary to spend $2,500,000 
further in order to put the undertaking 
on a sound footing, and financiers said 
they would find the money if 40,000 
horse-power could be guaranteed under 
contracts for fifteen years. All negotia- 
tions with consumers have failed to make 
this possible, and since June, 1906, the 
undertaking has been carried on tempo- 
rarily by an arrangement with the con- 


ice so that there might be no possible 
risk of a loss on working. 


It is stated that an extensive factor 
for the manufacture of metallic filament 
lamps is to be erected by the Robertson 
Electric Lamps, Limited, of Brook Green, 
Hammersmith, who have for some years 
been producing many millions of incan- 
descent lamps per annum. 


The King has conferred the honor of 
knighthood upon John Gavey, who, as 
stated in the ELECTRICAL REVIEW recent- 
ly, retired from the post of engineer-in- 


chief of the general post-office. Sir John ` 


is a past president of the Institution of 
Electrical Engineers. Since his retire- 
ment he has become a director of the 
United River Plate Telephone Company, 
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and is understood to be devoting himself 
to wireless telegraph and telephone’ mat- 
ters, in which he has long been an 
authority of eminence. 


It is proposed to adopt the G. B. 
surface-contact system for the London 
County Council tramways between Aldgate 
and Bow. The cost is to be approximate- 
ly $360,000, and the step is proposed as an 
experiment, so that the heavy cost of con- 
duit equipment may be saved when 
further London lines are electrified. Some 
of the local authorities who have control 
of the roadways decline to allow the 
council to use the overhead trolley system 
in their districts and have clamored for 
the conduit system, which is adopted in 
other parts of the metropolitan area, re- 
gardless of the great capital cost. It is 
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the idea of the council that such authori- 
ties may agree to a surface-contact sys- 
tem. The cost of the underground, con- 
duit system per mile of single track 
would be $85,000, as compared to only 
$47,500 for the overhead trolley, a dif- 
ference which has made itself sufficiently 
felt in the capital outlay already in- 
curred to reduce a good deal of the preju- 
dice against overhead wires. The G. B. 
surface-contact system is to cost a little 
more than the trolley, but a great deal 
less than the conduit, namely, $52,500 
per mile, single track. 

The proposed system is already in oper- 
ation with considerable success on the 
lines of the Lincoln Corporation. The 
Lorain and Dolter road stud systems are 
m operation in other cities in the prov- 
inces, but the Lincoln G. B. lines have 
heen regarded by the London Council 
tramway authorities as the best operat- 
ing example to follow in their London 
experiments. The accompanying photo- 
graphs show the system as in vogue at 
Lincoln. 

ALBERT H. BRIDGE. 


London, England, July 27. 
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Electrical Developments in 
Mauritius. 


An interesting account is given in 
Electrical Engineering, of London, for 
July 18, by G. McAlpine of the 
electrical developments in Mauritius, 
an island in the Indian Ocean, 
1,300 miles east from Natal. lis 
area is, roughly, 700 square miles; 


, and its formation is volcanic. The popu- 


lation is, roughly, 400,000, mostly of In- 
dian and negro descent. The first attempt 
at public electric light supply was made 
in 1895 at Curepipe, the modern resi- 
dential town of the island. A small steam 
plant was installed, with alternating cur- 
rent at 1,000 volts, distributed by over- 
head wires to small transformers hung 
from poles. This equipment was used 
satisfactorily for twelve years, in spite of 
the rigors of the wet, tropical climate. 
Unfortunately, for various reasons, the 
undertaking was not attended with good 
fortune. An attempt to use meters failed, 
as the ones secured were not capable of 
withstanding the climate. Moreover, the 
price of coal was $10 a ton, and, as the 
load-factor was less than ten per cent, the 
works cost were high. 

About the year 1900, a producer gas 
plant, with a 100-horse-power gas engine, 
was installed; but the labor available was 
incapable of caring for this plant, and it 
was abandoned. In 1901, a new company 
was formed, which undertook to develop 
the water-power of the Tamarind river, 
six miles from the town of Curepipe. 
There are several falls at this point, aggre- 
gating 1,000 feet in a distance of less 
than one mile. The flow of the river is 
variable, but it was found to be suffi- 
cient, with but little expenditure for stor- 
age works, to insure 1,000 kilowatts on a 
twenty-four-hour basis. The first appara- 
tus installed was a 250-kilowatt generator 
coupled to a turbine. After some mis- 
haps, this installation was put in opera- 
tion, power being tranamitted from the 
station at 6,600 volts or fifty cycles to 
transformer substations in all the prin- 
cipal centres of demand. A three-phase 
distributing system was employed, with 
230 volts between phases. The streets are 
lighted by incandescent lamps. This com- 
pany also supplies electrical energy for 
power and other purposes within three 
and one-half miles of the city. One 
trouble encountered was due to poor in- 
sulators. ‘The dam and canal also gave 
trouble, so that a new one became neces- 
sary. A second dam was built a little 
further up the stream from the first one, 
and a new turbine and alternator were in- 
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stalled in the power-house. This equip- 
ment has an output of 250 kilowatts. 
These changes considerably improved the 
service. Another company was organized, 
and commenced operations in 1901 to de- 
velop the power of the Moka river, where 
there is a fall 150 feet high. A sixty- 
kilowatt turbine and generator set were 
installed, power being transmitted from 
the station of 2,200 volts to a number of 
villages within the neighborhood. ln 
1905, this plant was enlarged. To find 
room for the new equipment, it was neces- 
sary to excavate a chamber in the side of 
a cliff. Here, a 100-horse-power turbine 
coupled to a seventy-five-kilowatt single- 
phase alternator was placed. Power is 
supplied from this unit for factories in 
the neighborhood. ln 1905, the munici- 
pal government of Port Louis commenced 
the development of the water power of 
the Grand river northwest, where there is 
a waterfall eighty feet high four miles 
from the city. A  seventy-five-kilowatt 
single-phase alternator has been installed. 
Power is transmitted from the station of 
5,000 volts to the city, where it is re- 
duced to 220 volts for street and public 
lighting. The only other electrical in- 
stallation of any size is that of the gov- 
ernment railway station at Port Louis, 
where fifty incandescent lamps are oper- 
ated by a small generator driven by an 


oil engine. 
—_—__<@——_—_ 


The Brilliant Electric Com- 

pany Meeting. 

The first annual meeting of the sales- 
men of the Brilliant Electric Company 
was held on July 29, 30 and 31. Monday, 
July 29, was spent at the old factory of 
the Brilliant Electric Company at Cleve- 
land, and a complete investigation of the 
new plant at Conneaut, Ohio, was also 
made. On Monday the Brilliant repre- 
sentatives held a conference with the En- 
gineering Department of the National 
Electric Lamp Association. 

Tuesday, July 30, headquarters was es- 
tablished at the Hotel Victory, Put-in- 
Bay Island, Lake Erie, a boat trip from 
Cleveland being one of the features. Here 
there was a delightful reunion of the offi- 
cers and salesmen, many of the Brilliant 
Electric Company’s jobbers also being 


‘present. 


The meeting broke up on Wednesday 
evening, July 31. Splendid progress was 
reported from each territory, and the or- 
ganization throughout is enthusiastic over 
the outlook for a busy fall and winter 
campaign. 
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High-Speed Wireless. 

An account is given here of some re- 
cent experiments made by William Mar- 
coni to apply the Wheatstone system to 
wireless telegraphy, in order to increase 
the speed of transmission. For this pur- 


pose, a Wheatstone telegraph transmitter . 


actuating a heavy type of relay which 
made or broke the primary circuit of the 
spark-coil was used. During the tests, the 
acrials were only a few feet apart, and 
fair results were obtained at speeds of 
about forty words a minute. Later, the 
British post-office carried out preliminary 
experiments with the Wheatstone system 
between two stations fifteen miles apart. 
In these experiments, the received oscilla- 
tions actuated a wireless receiver, which 
in turn acted on a syphon recorder, caus- 
ing the Morse signals to be written in a 
continuous wavy line. At slow speeds, 
the signals received were very distinct 
and the ink line steady. This was true 
up to thirty-five words a minute. Some 
trouble was experienced at the sending 
end with the make and break contacts 
used, but, in spite of this, distinctly read- 
able messages were transmitted at speeds 
up to seventy words a minute. At ninety 
words a minute, the signals became un- 
readable. At the latter speed two tmit- 
ing factors were encountered—the speed 
of the syphon recorder and its particular 
adjustment and the rate of sparking. 
These troubles can be eliminated, so that 
it is likely that good signals may be ob- 
tained at speeds above seventy words a 
minute.—A bstracted from Electrical Re- 
view (London), July 19. 
© 

Laboratory Apparatus for Measuring 

the Force of a Current-Carrying 


Conductor Lying in a Magnetic 
Field. 


The method used by Ampere in his in- 
vestigations of the effect of the magnetic 
field on a current-carrying conductor was 
to arrange the conductor so that the forces 
acting on one part of the circuit just 
balanced those acting on another part. 
This method, however, is not simple, and 
not easily applied in the laboratory. Pro- 
fessor R. A. Porter here describes a de- 
vice which he has made for demonstrating 
this law and which is so simple that it 
may be used satisfactorily by students. 
On account of the small strength of the 
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earth’s magnetic field, it is necessary, 1n 
making such measurements, either to use 
a large current or else measure delicate 
effects. These difliculties are avoided in 
this instrument by replacing the earth’s 
field by a C-shaped, cast-iron, cylindrical 
magnet having an air-gap four milli- 
meters wide. A conductor is arranged 
within this gap, which is carried on a 
rocking wooden frame. The conductor 
is U-shaped, and current is transmitted to 
it through the steel pins upon which it 
rocks, these being placed in mercury cups. 
The force acting upon the conductor is 
balanced by a spring of the Linebarger 
type. Current in both the conductor and 
in the magnetizing coil is measured by 
convenient ammeters. The author gives 
sets of readings illustrating an experiment 
with this apparatus, and deduces from 
it figures illustrating the principle of 
Ampere’s law, due to the hysteresis of 
the iron, as error may be introduced if 
the particular phase of magnetization be 
not known. The accuracy of the device 
in its present form is about three per cent. 
A valuable feature of it is the directness 
with which the force upon the conductor 
is obtained in terms with which the 
student is familiar.—Abstracled from 
Science (New York), July 12. 
< 


Compounded Alternators with 
Commutators. 


A description is given here by A. Hey- 
land of several alternators compounded 
according to his methods. Several of 
these machines have been in operation for 
some time with, it is said, good results. 
Three of these are in the lighting station 
at Valenciennes, where they have been in 
constant operation since early in 1905. 
These machines were designed for an out- 
put of 390 kilowatts, at a speed of 375 
revolutions per minute, and a frequency 
of fifty cycles a second. Two machines, 
rated at 450 kilowatts, at a speed of 
eighty-three revolutions per minute, and 
a frequency of twenty-five evcles, have 
been installed in the works of the So- 
ciete Metallurgique de Senelle-Mauheuge, 
Longwy, and have been in constant use 
since 1904. The operation of ihese ma- 
chines has shown that no commutator 
troubles need be feared, and there is no 
difficulty in running a number of such 
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machines in parallel; for the three alter- 
nators of the first installation just men- 
tioned have been so operated. In this 
plant, the compounding transformers are 
connected by equalizing conductors, with 
the result that the compounding effect 
is common to all three machines. In con- 
sequence, the mutual behavior of these 
alternators is exactly the same as with 
three alternators of the ordinary type 
working in parallel. It has been found 
from the experience with these compound 
machines that it is advisable to design 
them with stiff fields, and not too small 
a density for the field flux. The explana- 
tion is that these alternators, being self- 
exciting, should not be too sensitive to 
fluctuations in the engine speed, in which 
respect they resemble ordinary continu- 
ous-current dynamos. A point requir- 
ing more attention relates to the behavior 
of compounded alternators when dealing 
with heavy leading currents. Such cur- 
rents may cause the machine to lose its 
excitation, especially if it be of small size. 
This phenomenon was first observed in 
small, experimental machines; and it was 
some time before the trouble was located. 
These machines had been intended for 
use as automatic voltage regulators in 
lighting net-works. They were not in- 
tended to supply current, but were merely 
to be used as motors running light, and 
connected to those points of the lighting 
system at which the voltage was to be kept 
constant. The machines acted well for a 
while in the desired manner by supplying 
to the cireuit sufficiently large magnetiz- 
ing current to keep the voltage constant; 
but afterwards, it fell out of step several 
times, without cause. The same phe- 
nomenon occurred with several machines. 
The trouble was finally found to be due 
to the leading currents through the com- 
pounded alternator, resulting from the 
rise in pressure of the main alternator 
when the load diminished. Since a lag- 
cing current causes an increase in the 
field of a compound alternator, a leading 
current must have a weakening effect; 
and this weakening effect occurs at an 
accelerated rate, owing to the simulta- 
For this 
reason, the compounded alternators lose 
their pressure, and fall out of step. when 
loaded with a leading current of suffi- 
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cient strength or phase-displacement. The 
trouble was overcome by reducing some- 
what the excitation of the main alterna- 
tors, so as to insure that the compounded 
alternators with which they run in 
parallel have constantly to deal with 
lagging currents. The phenomena, as 
mentioned, is due to the curved nature of 
the characteristic, caused by the satura- 
tion of the iron, the result of which is to 
change the degree of compounding ac- 
cording to the load. It could be overcome 
if the compounding characteristic could 
he reversed, which might be done by a 
special arrangement of the compounding 
transformers; but the remedy already 
given is the better.—A bstracted from the 
Electrician (London), July 19. 


< 


The Operating Costs and Revenues 
of Urban Railways. 

An analysis is given here by G. D. Wer- 
ner of the last annual report of the In- 
terborough Rapid Transit Company of 
New York city. This company is operat- 
ing 118 miles of elevated track and 71.4 
miles of subway track, making a total 
length of track of 189.4 miles. The total 
length of road is 59.47 miles. The roll- 
ing stock of the subway consists of cars 
fifty-one feet in length, the motor-cars 
heing equipped with motors aggregating 
200 horse-power. During the year end- 
ing June 30, 1906, 820,000,000 passengers 
were carried by the public transportation 
lines in the boroughs of Manhattan and 
the Bronx, about one-half of these being 
handled by the elevated and subway sys- 
tems. The total car mileage of these 
systems was 93,654,185. From report, it 
is found that the maintenance of way 
and structure costs 0.0996 cent per car 
mile. The maintenance of equipment 
costs 1.214 cents per car mile, the chief 
item here being maintenance of the cars. 
The operation of the power plant costs 
1.965 cents per car mile, the largest item 
being that for fuel, which was 1.193 cents. 
The next in size was the item for wages, 
this being 0.513 cent ; to operate the cars, 
It costs 3.8 cents per car mile, the largest 
item here being that for wages, which 
was 3.31 cents, The general expenses 
were 0.9971 cent a car mile. In per- 
centages, these items are as follows: 
Maintenance of way and structure, 11.1 
Per cent of the operating expenses and 
4.73 per cent of gross carnings; the main- 
tenance of equipment, 13.54 per cent of 
operating expenses and 5.78 per cent of 
Bross earnings; operation of the power 
plant, 21:9 per cent of operating expenses 
and 9.36 per cent of gross earnings; 
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operation of cars, 42.35 per cent of operat- 
ing expenses and 18 per cent of gross 
earnings. The general expenses were 
11.11 per cent of operating expenses and 
4.74 per cent of gross earnings. The total 
operating expense was 42.69 per cent of 
gross earnings. An analysis of these 
figures shows that the maintenance of the 
cars is high, probably on account of the 
large sizeof the equipment and the type 
of control. The cost per car mile is low. 
The total cost for maintenance of equip- 
ment compares favorably with that of 
other roads. The item “fuel for power,” 
which forms sixty-one per cent of the 
total power plant operation, affords a 
fruitful topic for reflection on what are 
probably the most efficient power plant 
expenses. H. G. Stott, superintendent of 
motive power, has shown that the thermal 
efficiency of the Interborough plant is 10.3 
per cent, with coal of 14,150 British 
thermal units. One kilowatt-hour, there- 
fore, represents 2.34 pounds of coal ‘at 
the coal pile. Since this coal costs about 
$3 a ton, the real significance of the 
coal item will be appreciated. Using these 
figures, the cost of coal per kilowatt-hour 
is found to he 0.349 cent, which mav he 
compared with the cost of fuel of 0.55 
cent per kilowatt-hour at the power 
stations of the Boston Elevated, where 
coal costs $3.60 a ton. L. B. Stillwell 
has said that the works cost per kilowatt- 
hour at the bus-bars of the Manhattan 
plant is less than 0.6 cent. In the opera- 
tion of the cars, labor charge predomi- 
nates; but this is small as compared with 
the corresponding item for a number of 
tvpical electric railways. where it aver- 
ages 5.9 cent per car mile. The low fig- 
ute of the Interborough is, no doubt, due 
to the long trains which are run. The 
total operating expense per car mile is 
low. Tt illustrates the performance which 
is attainable with large and efficient en- 
gineering lay-out and vigilant manage- 
ment. The fixed charges on the system 
are 9.441 cents per car mile. The gross 
earnings from oneration are 21.03 cents 
per car mile, The net income is 3.39 
cents. The author holds that this analv- 
sis shows that the earnings of the com- 
pany are not inordinately large, and, not- 
withstanding the most mechanical de- 
sien and operation and the most able busi- 
ness management, the large fixed charges 
operate to cut down the earnings con- 
siderably, and make the monev invested 
vield only a moderate dividend.—Ab- 
stracted from the Engineering Magazine 


(New York), August. 
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Mercurous Sulphate, Cadmium Sul- 
phate and the Cadmium Cell. 
Since some question was raised regard- 
ing the constancy and reproducibility of 
the cadmium standard cell, investigators 
have been studying this cell, in the en- 
deavor to locate the uncertainties and 
climinate them. In this article, G. A. 
Hulett gives an account of his investi- 
gation to determine whether there was 
any inter-action between the cadmium sul- 
phate solution and the mercurous sulphate 
of the depolarizer. From the standpoint 
of the electrolytic dissociation theory, it 
might be expected that mercurous sul- 
phate would be less soluble in a cadmium 
sulphate solution than in water, since 
both salts have a common ion; but the 
solubility is found to be about five times 
as great in a saturated cadmium sulphate 
solution as in water, and this fact sug- 
gested that the common ion might be in- 
effective in producing hydrolysis of the 
mercurous sulphate. Accordingly, an ap- 
paratus was devised by which the cad- 
mium sulphate and depolarizer portion 
of the cell might be rotated, in order to 
see what effect time had upon the cell. 
Results show that the rotated system did 
not come to equilibrium, even after being 
rotated for a month. It was thought that 
oxygen dissolved in the solution might 
effect the cell, and, to test this, cells were 
sct up in an atmosphere of hydrogen, 
care being taken to drive off all oxygen 
from the solutions by bubbling hydrogen 
through. Variations in the cell were still 
found, indicating that dissolved air 
played no rôle in these experiments. One 
effect noticed was the abnormal solubility 
of the mercurous sulphate when finely 
pulverized. There seemed to be two op- 
positely directed changes taking place in 
these cells. One is assumed to be hydrol- 
ysis of the mercurous sulphate, which in- 
creases the mercury concentration of the 
solution, while the other and slower 
change is evidently a secondary action of 
the mercury on the soluble products of 
hydrolysis. This secondary action occurs 
only when the basic salt was or had been 
present, and it causes a decrease of the 
mercury concentration of the solution. It 
is probable that cadmium cells made with 
the fine-grained depolarizer of good depth 
would show less variations than those 
made with coarser material, but a stand- 
ard cell, which depends on the mechanical 
condition of the solid materials, is in un- 
stable equilibrium, and must be less re- 
producible and less constant than cells 
which are free from these defects. It was 
found that, when a little sulphuric acid 
was added to the cell, they seemed to be 
more stable; but these cells have not been 
under observation long enough for their 
constancy to be judged.—A bstracted from 
the Physical Review (Lancaster), July. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The Electric Arc versus the 
Gas s Lamp, 


BY E. A. E. A. CREED. 


The so-called “gas arc” is a lamp con- 
taining two, three, or four Bunsen 
burners, through which the gas is caused 
to pass and then ignited. The mixture 
burns on the top of a gauze cap producing 
great heat and but very little light. This 
heat is transformed into light by means 
of a hollow tubular network which is sus- 
pended over and around the burner by 4 
wire support. The network, or “mantle,” 
as it is called, was the invention of Aue 
von Welsbach, a German scientist. 

It is needless to say that the learneu 
Gierman’s invention revolutionized the gas 
industry. 

The mantle is made by dipping a woven 
cotton cloth into a solution of several 
carthy oxides, such as magnesia, zirconia, 
ete. The mantle is then baked and finally 
the temperature is raised high enough to 
destroy the cotton fiber, leaving the coat- 
ing of oxides standing as a crust. The 
mantles are very fragile, so that their life 
is correspondingly short. The mantle be- 
comes very brilliant when heated, thereby 
emitting light—a white dazzling glare, 
very trying to the eyes. The ordinary 
“sas arc” of commerce consumes about 
$24 worth of gas every year. The lamp 
is seldom used during warm weather, as 
it throws an intense heat, drawing flies 
and insects if placed outside, consuming 
what little oxygen there may be, if in a 
room or store; so it must be considered 
during the long-burning months. 

Each Bunsen burner consumes five 
cubic feet of gas every hour. You may 
have heard it said that the consumption 
is far less, but the latest meter, the so- 
called “5 A,” registers the amount stated. 
The meter registers five feet at twenty- 
tenths the usual pressure. 

A four-burner lamp will consume 
twenty feet of gas per hour. The lamp 
will average twenty-six nights a month, 
2,080 feet consumption. 

One lamp in a store is absolutely use- 
less. It gives very poor illumination and 
casts objectionable shadows. The average 
candle-power of the lamp is 240 against 

1,200 in an electric arc. For every ad- 
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ditional lamp installed means a con- 
sumption of $2 worth of gas extra. 

Mantles, as we have learned, are very 
fragile; they are also very expensive. 

A man can not use the four-burner 
gas arc lamp under $30 to $35 per year. 
He must renew his old lamps. They 
rapidly fall to pieces; the heat causes 
oxidation of the mantle, leaves a black, 
sooty deposit on walls, fixtures, white 
goods and ceilings. Repapering at least 
once a year is absolutely imperative if one 
possess a love of cleanliness. 

Dollar to dollar gas is cheaper than 
clectricity, but kerosene is cheaper than 


you have been selling goods, the average 
individual is staggered at the first cost of 
an article. 

The writer has had some experience in 
the gas and electric business, and without 
egotism regarding his commercial suc- 
cesses, and solely for the purpose of en- 
couraging the members of the sales de- 
partment he can, with all due modesty, 
say that he has replaced gas lamps with 
electric arc lamps in more than one bit- 
terly contested campaign. 

In a city of 560,000 jonian, the 
electric lighting company, with which the 
writer was connected, was competing with 
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A HINT to the HOSTESS 


5 The cheerful blazing brilli- 
ancy of electric light will do 
x half your entertainiug for you 
ina large room it brings 
+ people nearer together--- breaks 
$ the ice---it annihilates formali- 
ty just as it does distance, 
G Enjoyment and merriment are rig A P 
Se e are 
$ 


a hind, clear, vivid light wipes out = 
¢ rne s and solemn reflections. 


ome 136 aJantison sigs a ight Company Cumberland, 36 


ari if the hostess wishes to 
Di guarantee the success of an 
evening entertaining,she shi wuld 
first flood her house with elec- 
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tric light. shaded or tinted if 
Mi she prefers, but not subdued. 


Let us show you how 
Do it right now. 


| Seto coche cs 5.0 He Soave 


= ` A 
D 


Re 
haut 


ve oe PA 
see e 
~ 


A few striking newspaper advertisements of the Jackson Railway and Light Company. 
The designs are excellent and the text is strongly and convincingly written, showing 
them to be a very high type of central station newspaper advertising. 


gas, and candles have kerosene beaten 
three ways. But try to light your house 
with candles. 

That will mean money. 

Candles and oil were good enough for 
our grandfathers. 

Gas was good enough in the eighteenth 
and nineteenth centuries, but we are now 
living in a new era, the twentieth century, 
a period of progress. 

Our latest light is the electric light—a 
safe, convenient, efficient and cleanly 
means of illumination, and the nearest to 
nature’s great lamp, the sun, to which 
man has attained. 

As all you gentlemen have learned since 


natural gas at thirty cents per thousand 
cubic feet. The rates for électric service 
averaged twelve and one-half cents per 
kilowatt-hour. The company furnished 
lamps free, maintained them without cost 
to the consumer, and tried by frequent 
calls, square dealing and courteous treat- 
ment to hold its customers. 

The charge for a gas lamp was $11. 50; 
fifty cents per month was charged for 
maintenance. To get a gas man to repair 
a lamp, supply a broken mantle, or clean 
a globe was very hard. That was the 
electric lighting company’s strongest argu- 
ment; the maintenance of the lamp. 

Once a lamp is sold to a customer by 
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the gas salesman, that settles him. They 


won’t keep their promises. They have his 
money, he has the lamp. He contracts 
to pay for the maintenance but it is not 
specified how often his lamp is to be re- 
paired, how many mantles are to be re- 
placed, nor is he promised a new lamp 
when the old one becomes useless. 


Showing a section of the general office of the Jackson ralway 

The man nearest the window is Mr. Richard- 
son, the energetic manager of the business-extension department, 
whose work with the Jackson company has attained for him a 


and Light Company. 


wide-spread reputation. 


Section of the handsome display room of the Jackson Rallway 
and Light Company. 


That matter was pointed out clearly. 
The company would show a man that it 
trimmed lamps at least once a week. 

It showed him that it was interested in 
him forever and a day, for he had a lamp 
A the company’s in his possession worth 
DLD. 

He was told that it was interested in 
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the conditions of his appliances, for if 
they were not in good working order, how 
could they consume current ? 

It was explained to the man that every 
up-to-date merchant, the really successful 
merchant, would no more think of install- 
ing a gas lamp in his establishment than 
he would a tallow dip. 
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It would convince any intelligent pros- 
pect that the crowd, like the moth, was 
attracted: by a bright light and it would 
ask him to take notice of some benighted 
individual who was using a dim-looking 
gas lamp, and they are all dim, the lamp 
ag well as the consumer of gas, and ask 
him if he would not rather have a bright, 


Another corner of the attractive and well-arran 
room of the Jackson Rallway and Light Company. T 
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beautiful, clean and cool lamp, even 
though it did cost a few pennies more, 
than the burnt cone of his neighbor. 

It would show him that broadcloth 
costs far more than shoddy, but when ìt 
came to giving satisfaction and wear, 
shoddy was the dearest stuff a man could 
buy. 


Offices and office force of the Jackson Railway and Light Com- 
pany, showing the good use they have 
space to and the example they are setting the merchants of Jack- 
son in the way of a bright store front. 


ut their available window 
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gea display 
is room is 
one of the most finely equipped, best stocked and up-to-date display 
rooms of its kind in the South. 


It could give a customer far more light 
with two electric arcs than he could get 
from four gas lamps. The gas lamp sales- 
men are salesmen of high order. They 
must be or there would be few lamps in 
use, for they will not sell themselves. 

Gentlemen, you are salesmen, and I say 
without flattery that you are clever sales- 
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men; if you were not, you wouldn’t be 
here. Yow can, by using the diplomacy, 
tact and ardor with which you are blessed, 
meet the so-called gas competition. 

If four men in a country town of 12,- 
000 could throw out every gas arc in the 
place, if in a natural-gas city six men 
could hold ninety per cent of the electric 
arcs threatened, you can do it here. 

Let me cite you an example: the gaso- 
lene engine. 

You all know gasolene is cheaper than 
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tions from open-flame burners, on hy- 
gienic effect of gas and if you can’t hold 
or close a man, tell the department head. 
Let him try. You are a commercial man, 
and you must hold your customers. 

In a sales department, your knowledge 
of technical matters is not considered so 
much as your ability to convince men that 
you have the safest, surest, sanest means 
of illumination on top of God’s planet. 
The most satisfactory artificial illuminant 
will be that whose properties most re- 


“By Soft Persuasion” is the title of a unique and excellent piece of central station 
advertising which is being sent out by a number of progressive companies. 


The cover design is simple but very striking and attractive; the inside illustrations are 


excellent; and the text matter is written in the for 


convincing story. 


m of an exceedingly interesting and 


A few of the interior illustrations and cover design are shown above. 


the electric current, yet this department 
has displaced innumerable gasolene en- 
gines. 

Don’t you think because a store is 
opened on Westminster street, a few glar- 
ing lamps hung up outside and half a 
dozen slick gentlemen are selling goods 
that vou are candidates for the “down and 
out” club. 

Up and at ’em. 

Put vim into vour attack. 

Get data on illumination, on conflagra- 


sembles sunlight in color. The most elo- 
quent of the gas lamp advocates can not 
but admit that the light emitted by the 
gas lamp is not akin to the color of the 
sun. 

The incandescent electric lamp pos- 
sesses certain qualities that ranks it easily 
an ideal illuminant. It is safe, cheap, 
hygienic, steady, reliable, portable, cool 
and ready. 

As regards safety, no open-flame burner 
is safe. 


(To be continued.) 
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It wlll be our endeavor to 


resent In this 
department notices of activities among 
central stations, gathered from men who 
are in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
statlon managers. Contributions to this 
department are solicited, and will be re- 
Se with much appreciation by the 
editor. 


it you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. ‘They will be gladly 
received. 


Address all communications to Charles A. 
Parker, care of the ELECTRICAL REVIEW. 


Jackson, Tenn.—Bringing the business 
of a central station from practically the 
zero mark up to the sale of 10,000 six- 
teen-candle-power equivalents in the short 
space of five months is something that 
few men can boast of. 

It seems on the face of it almost an 
impossibility. 

Nevertheless, this is exactly what has 
been accomplished by R. W. Richardson 
since he took his place as director of the 
business-extension department of the 
Jackson Railway and Light Company, of 
Jackson, Tenn. 

Mr. Richardson took charge of the com- 
pany’s business in November, 1906, and 
he has made this wonderful showing 1n 
the short space allotted him up to the 
present time. l 

He was employed by the Columbia 
Trust Company, of Louisville, Ky., who 
also operated a central station at Rome, 
Ga., and he had charge of the business 
of both plants, but devoted his greatest 
efforts to the Jackson plant. 

On his advent in Jackson he found a 
central station equipped with out-of-date 
machinery which would furnish, at the 
best, only a limited amount of current. 
The service was extremely unreliable and 
customers generally dissatisfied. 

In fact things could not have been in 
a more run-down or deplorable condition. 
The people, as a whole, were disgusted 
with electricity. 

Merchants did not know what minute 
their stores would be left in total dark- 
ness, or what day they would be forced 
to close their stores at sundown. 

Electrically lighted homes were poor 
places to hold an evening entertainment, 
unless oil lamps or gas could be brought 
Into use when something went wrong at 
the power plant. 

Manufacturers, shops or users of elec- 
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tric power felt much safer with the un- 
reliable gas engine or steam power than 
they were with the electric motor. 

Such was the condition of affairs to 
welcome the advent of Mr. Richardson. 

Now let us see what this hustler ac- 
complished, and how he did it. 

He, with the valuable aid and backing 
of S. S. Bush, vice-president and general 
manager, and Jack Abbots, electrical en- 
gineer, immediately made plans to install 
steam turbines of 300 horse-power each, 
giving his plant the finest equipment of 
any central station in the South, and 
putting the company in a position to de- 
liver plenty of electrical energy and fur- 
nish reliable and uninterrupted service, 
twenty-four hours a day. 

He then proceeded to assure present 
users of juice that in the future their 
lighting rates would be almost cut in two 
and that they would be furnished with 
only dependable, trustworthy service. 

He secured the cooperation of contract- 
ors, builders and architects, and had 
them specify wiring wherever possible. 

He opened a display room on the public 
square, which is a little model. 

In it were displayed all the electrical 
household devices, and a courteous young 
woman was placed in charge to demon- 
strate to the public the uses and con- 
veniences of the different electrical con- 
trivances. 

For his soliciting force Mr. Richardson 
selected three bright, hustling young men 
and educated them for their field of usc- 
fulness. 

The young fellows have developed won- 
derfully under the guidance of their com- 
petent teacher, and are turning into the 
company a bountiful harvest of new busi- 
ness, - 
Power business was pushed to the limit 
and a large number of installations were 
made through the personal efforts of Mr. 
Richardson, his excellent ability as a 
salesman and his technical and practical 
knowledge as an electrical engineer stand- 
ing him in good stead. 

Mr. Richardson, knowing the value of 
advertising, has carried on a persistent 
campaign of newspaper publicity, which 
has done much to increase the sale of cur- 
rent among resident users. 

The company, however, does not in- 
tend to stop at newspaper advertising, for 
it has made arrangements to issue a 
monthly “Electrical Bulletin.” 

The management is convinced that of 
all the advertising which central stations 
can use, theré is none so productive of 
good results as a well-edited, attractive 
and interesting bulletin sent through the 
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mails to selected lists of residents, stores 
and business places and users of power. 

It believes that a bulletin issued from 
month to month will have an accumula- 
tive value far exceeding in forcefulness 
a mere haphazard or spasmodic plan of 
advertising. 

Besides the bulletin, the company ex- 
pects also to inaugurate two special 
direct-by-mail advertising campaigns in 
the form of folders, booklets, mailing 
cards, ete. One to prospective sign users 
and another to users of power. Each of 
these special campaigns will cover a year 
and will consist of twelve different pieces 
of advertising to be mailed out monthly. 
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Cover of an exceptionally good piece of 
direct-by-malil advertising which was used 
by a number of central stations to show 
merchants and business men the value of 
the electric fan for their place of business. 


If such concentrated and persistent ad- 
vertising is indulged in, Mr. Richardson 
and his company can not fail but make 
an even better showing than they have 
during the first six months of Mr. Rich- 
ardson’s directorship of the business-ex- 
tension department. 

The company has also constructed and 
is running an electric park on its traction 
system, which gives promise of being a 
very successful undertaking. 

As a little piece of diplomacy, the com- 
pany installed an efficient lighting equip- 
ment for the town clock gratis, and is 
supplying current on the same liberal 
terms. 

On the whole, Mr. Richardson has ac- 
complished phenomenal results for a 
southern town, and his work is worthy of 
the highest praise. He is about to estab- 
lish an office as consulting commercial en- 
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gineer and devote his energies to business 
extension for central stations, and his serv- 
ices should be of great value to central sta- 
tions wishing to get out after new busi- 
ness, or place their plants on a better pay- 


ing basis. 


Under this heading we shall present a 
series of inspirational aphorisms (original, 
aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. 


Consistency and persistency are a win- 
ning combination—employ them in your 
soliciting. : 


To inspire confidence you must be con- 
fident—don’t make excuses for electricity 
—it needs none. 


Get down to your subject—fill up on it 
—bubble over with information about the 
advantages electricity will mean to that 
prospect. 


You can not get ahead by calling on the 
other fellow to stop. 


It’s easy to drift—success comes by 
pulling against the current. 


Good cheer is the moral equivalent to 
money in the bank. . 


A little constant application each day 
acts as a whetstone to the brain. 


Study some one point till you have that 
point where it won’t get away. 


Determined incompetence wins more 
fights (more orders) than faint-hearted 


genius, 


That prospect really don’t want to pass 
up a good thing—show him that elec- 


tricity is a good thing. 


Don’t bottle up your enthusiasm—let it 


“out. 


Time is the stuff life is made of—do 
not squander it. 


There is always hope in a man that 
actually and earnestly works. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


The Warren Electric Manu- 
facturing Company. 

The Warren Electric Manufacturing 
Company, Sandusky, Ohio, due to unfor- 
tunate experiments with a steam turbine 
it expected to place on the market, went 
into the hands of receivers, October 25, 
1905, and the business was sold out by the 
court at public sale to the highest bidder, 
March 6, 1907. 

The purchaser was the “Warren Elec- 
tric Manufacturing Company,” Sandusky, 
Ohio, a corporation incorporated for 
$175,000, all paid in. 

As a result, the new company has 
plenty of working capital and already 
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some novel features that will interest users 
of this type of apparatus. 

The officers of the present company are 
Millard H. Nason, president, who is also 
vice-president of the Brilliant Electric 
Company, Cleveland, Ohio, and is well 
known in the electrical field. 

Norman L. Hayden is vice-president 
and general manager, who for ten years 
was president of the Hayden & Derby 
Manufacturing Company, New York, also 
founder and manager of the N. L. Hayden 
Manufacturing Company, Columbus, Ohio, 
in which he is still a very large stock- 
holder. 


Frank Warren, secretary, who for a 
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Mechanical Draft for Govern- 
ment Fuel-Testing Plant at 
Jamestown Exposition. 

The valuable results obtained by the 
United States Geological Survey at the 
St. Louis Exposition in determining the 
actual steam-making values of American 
fuels is to be continued with a similar 
plant at the Jamestown Exposition. The 
report on the St. Louis tests, which fills 
three large volumes, is devoted largely to 
fuels from the Middle West and western 
coal fields. The plant now being erected 
at Jamestown will give an opportunity 
for analyzing, testing and placing on 
record in a similarly thorough and com- 


Main Bay OF THE SHOP OF THE WARREN ELECTRIC MANUFACTURING COMPANY, SANDUSKY, OHIO. 


has installed several modern machine 
tools, besides having many more ordered 
which will be delivered shortly. Conse- 
quently the company is in shape to not 
only reduce costs to a minimum, but in- 
sure customers the very best of workman- 
ship. | 

The old company only manufactured 
alternators, and of the inductor type, of 
the comparatively smaller sizes, whereas 
the present company manufacture both in- 
ductor and revolving-ficld alternators up 
to 750 kilowatts. A view of the shop 
herewith shows several of the large size 
machines in course of construction. 

The company is about to place on the 
market a full line of alternating-current 
and direct-current motors, which will have 


term of vears was sales manager of “The 
Warren Electric Manufacturing Com- 
pany,” and who is an exceptionally able 
salesman of alternating apparatus. 

The company’s machines will be placed 
on the mar ket under the trade-name 
“Wemeo.’ 

— 0M 


Philadelphia Electrobuses 
Meeting with Success. 
The twelve electrobuses which have been 
placed in commission in Philadelphia, on 


. Broad and Diamond streets, by the Auto 


Transit Company, are being well patron- 
ized and the company is making every ef- 
fort to complete its garage facilities and 
inerease the number of vehicles to fifty. 
The buses are identical in stvle with the 


London type of bus, with upper and lower 
decks. 


prehensive manner the coals from the 
eastern fields. The Jamestown plant will 
contain three 300-horse-power boilers, 
each equipped with an engine-driven, 100- 
inch, mechanical-draft fan and a thirty- 
five-foot stack, both supplied by the Green 
Fuel Economizer Company, of Mattcawan, 
N. Y. The fans will be so controlled that 
the draft can be regulated as desired by 
hand or automatically. The wheels of the 
fans measure five fect in diameter by two 
and two-thirds feet width at the tips of 
the blades and are driven by six by seven- 
inch Green vertical centre crank engines. 
The laying out of the mechanical-draft 
plant was entrusted by the survey to the 
Green Fuel Economizer Company. 
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Brooklyn Edison Entertains 
Local Contractors. 


The Edison Electric Illuminating Com- 
pany, of Brooklyn, on Tuesday, July 30, 
entertained the electrical contractors of 
Brooklyn at the Brighton Beach Hotel, 
Coney Island. Upon arriving at their 
destination, whither they were transported 
in chartered trolley cars, a group photo- 
graph was taken on the steps of the hotel. 


OUTING AND BANQUET or BROOKLYN CONTRACTORS A8 GUSTS OF THE EDISON ELECTRIC 


Immediately thereafter, a banquet was 
served. 

W.W. Freeman, vice-president and gen- 
cral manager of the company, congratu- 
lated the electrical contractors of Brook- 
lyn upon their growth in numbers and 
prosperity, as unmistakably evidenced by 
the company present. He dwelt upon the 
mutual advantages to be obtained by co- 
operation between the contractors and the 
electric lighting company, and cited fig- 
ures to show that expenditure of money 
and effort on business-getting methods, 
such asg advertising and soliciting, have 
proven exceedingly profitable to the com- 
pany, and would doubtless prove equally 
profitable to the contractors. He urged 
them to increase their efficiency as busi- 
ness-getters, 
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James R. Strong, president of the Na- 
tional Electrical Contractors’ Association, 
was the next speaker, and he also empha- 
sized the necessity for cooperation be- 
tween contractors and company, and also 
upon the advisability of cooperation 
among the contractors themselves. 

K. J. Theimer, president of the Long 
Island Contractors’ Association, and C. A. 
Christensen, president of the Independent 
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Contractors’ Association, also spoke for the 
contractors, while W. F. Wells, operating 
superintendent, and P. R. Atkinson, 
treasurer of the Edison company, spoke 
briefly on matters of mutual interest. 

J. C. Forsythe, chief inspector of the 
New York Board of Fire Underwriters, 
delivered an excellent address on the im- 
portance to the electrical interests of the 
body he represented, and urged upon the 
contractors, for their own sakes, as well 
as for the welfare of the community, the 
necessity for doing their work in the best 
and most thorough manner possible. 

T. Beran spoke for the General Electric 
Company, which he was present to repre- 
sent. 

After the speech-making, the guests 
were given their choice of an evening at 
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Luna Park, or at the Brighton Beach 
Music Hall. 
Among those present at the banquet 


were the following: 


C. A. Christensen, F, C. Bates, J. C. For- 
sythe, P. R. Atkinson, J. R. Strong, W. W. 
Freeman, W. F. Wells, G. E. Bruen, T. 
Beran, J. F. Becker, Jr., E. J. Theimer, M. 
S. Seelman, Jr., A. W. Brown, H. Fallek, 
L. Hirstenstein, George Weiderman, T. J. 
Little, F. Rhoades, L. Bateman, E. W. Bab- 
cock, Sabel & Son, Mr. O’Byrne, G. Mc- 
Mullen, H. B. Morris. T. J. Sheran, H. F. 


—— — _ 


ILLUMINATING COMPANY OF BROOKLYN. 


Frasse, W. E. Hurley, B. Wall, E. A. 
Bailey, Manquis & Son, W. F. Hutchinson, 
I. Bugg, George H. Rice, C. A. Barton, W. T. 
Fairbairn, M. S. Brown, F. A. Armstrong, 
A. S. Beach, William Yeager, W. Huth, L. 
Levine, F. G. Schaefer, F. H. Ward, W. B. 
Sheldon, R. D. Langley, H. W. Bishop, C. 
Wells, J. E. Weismandel, P. O’Rorke, R. J. 
Ward, J. H. Porter, R. Findlay Manufac- 
turing Company, L. R. Abel, W. A. Perry, 
A. Helwig, H. E. Conklin, S. A. Chase, H. 
P. Wood, T. H. Cooper, W. E. Sands, W. F. 
Force, G. Sabel, Mr. Sleaster, C. L. Knight, 
F. M. Barrell, L. Kallisher, J. L. Kruger, 
T. Boudreau, Ward & Son, D. Murphy, J. 
D. Coveney, C. F. Tuttle, Harding & Roth, 
H. Hochhausen, P. D. Sharkey, F. A. Walter, 
E. Latham, H. G. Mandeville, A. H. Kirch- 
ner, H. H. Hornby. F. G. Blanchard, C. W. 
Brown, Emergency Electric Construction 
Company, A. Moore, J. W. Lafferty, H. E. 
Green, C. R. Wood, J. J. Leddy, W. Grete, 
C. W. Lanig, C. A. Graves, W. Ferris, R. 
Manquis, C. E. White, Martin Electric Com- 
pany, C. T. Woodward, Roger Williams, 
H. W. Scandlin, Johnston & Sloan, J. A. 
Kenny, Vosburgh Manufacturing Company, 
T. N. Hickg, , l 
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DOMESTIC AND EXPORT. 


CHICAGO TELEPHONE GRANT VOTED—The ordinance of 
the Chicago Telephone Company, amended to include a $125 flat 
rate for business telephones, was recommended for passage to the 
council by the committee on gas, oil and electric light on July 26. 
The minority will now endeavor to fight against several features 
of the ordinance when it comes up before the council in September. 


BIG POWER PLANT AT HATFIELD, WIS.—The La Crosse 
Light and Power Company has bought all the land surrounding 
Hatfield for the purpose of establishing a large electric power plant 
there. The village lies close on the right bank of Black river and 
it is this stream which will furnish the water power for the gigantic 
undertaking which is now only just begun. A concrete dam larger 
and higher than almost any other in the state is to be constructed. 
A canal two and a half miles long is being dug for the purpose of 
turning the main stream from its present course and allowing op- 
portunity for the building of the dam. Five hundred men and a 
great number of teams are now employed there and the cost of the 
work reaches into the thousands of dollars. It is estimated by some 
uf the officers there that the expense will not fall short of $7,000,- 
000. The object of the enterprise is to furnish electric power for 
as many places as want it, among the chief cities being La Crosse 
and Winona, Minn. l 


POWER PLANT AT MARSEILLES—W. D. Boyce, of Marseilles, 
has under way a plan for developing considerable power at Mar- 
seilles, Ill. As it now stands his water power at Marseilles gives 
him a surplus of 5,000 horse-power to dispose of. With an increased 
drainage flow, this will be increased in a short time to 10.000 horse- 
power. It is his intention to dispose of this power up and down the 
Illinois valley. He has a franchise for a pole line along the banks 
of the canal. It will run down to and through the city of Peru, 
and will run up to and through the city of Joliet. Another line of 
poles will also be run across the country to Streator. This pole- 
line is to be constructed with concrete poles. The actual work of 
making these poles has tegun up at Marseilles. There is a great 
market for this surplus power. Up and down the valley are many 
concerns that will use a large amount of power regularly. These 
include the big cement mills at La Salle to the west and the 
Federal Plate Glass Cempany at Ottawa. 


EXTENSIVE INDIANA-MICHIGAN MERGER—An extensive 
electric merger has been effected in Northern Indiana and Southern 
Michigan, whereby the Indiana & Michigan Electric Company has 
absorbed the St. Joseph & Elkhart Power Company, the Elkhart 
Electric Company, and the South Bend Electric Company. The 
capital stock of the St. Joseph & Elkhart Power Company is $250.000. 
The Elkhart Electric Company has a capital stock of $150.000, and 
the South Bend Electric Company has also a capital stock of $150,- 
000. The Indiana & Michigan Electric Company will have a capital 
stuck of $1,915,500. and its life is fifty years. The directors are: 
Charles A. Chapin, Henry K. Crawford, Homer C. Chapin, 
Hardin L. Crawford, Fred L. Dennis, Charles B. Calvert, 
Marshall L. Newell, Fred A. Bryan and Richard Talbot. By 
the terms of the merger, all of the big dams and nower-houses 
of different companies along the St. Joseph river pass into the 
hands of the Indiana & Michigan Electric Company. The company 
will furnish power and light to Berrien, Cass. St. Joseph and Van 


Buren counties in Michigan and to Elkhart, St. Joseph and Laporte 
counties in Indiana. 


REORGANIZATION OF THE UNITED STATES INDEPEND- 
ENT TELEPHONE COMPANY—Plans have been outlined for the 
reorganization of the United States Independent Palenhons which 
is summarized as follows: First—Foreclosure of United Stat ; 
dependent and Independent Telephone Securities a es 

ages, e = | ; 
gages, sSecond—Appointment of a reoranization committee of 
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three; organization of a new corporation with a capital of $6,000,- 
000 to take over the foreclosed property; giving of a new mortgage 
to secure a bond issue of the maximum amount of $5,000,000. Third 
—Holders of United States Independent bonds to receive stock of 
the new company to the amount of forty per cent of their holdings 
—providing they subscribe for the new bonds to the amount of 
twenty per cent of their holdings. Fourth—Holders of the Inde- 
pendent Telephone Securities bonds to receive twenty-five per cent 
more stock than holders of the United States Independent bonds. 
Fifth—$3,000,000 of the authorized $5,000,000 to be issued at once 
and with proceeds all indebtedness to be liquidated and properties 
of the Rochester, Syracuse and Utica companies to be put in per- 
fect condition. Sixth—In case of non-assent to reorganization plan 
by any bondholder their privileges to revert to assenting bond- 
holders. Seventh—Plan not effectual unless agreed to by holders 
of ninety per cent of the bonds. Eighth—Assents must be given 
on or before September 15, 1907. It is provided in the reorganiza- 
tion plan to give a new mortgage to secure a bond issue of the 
maximum amount of $5,000,000, the bonds to bear interest at four 
per cent for the first year, five per cent for the second year, and 
six per cent thereafter, and the mortgage to cover all the shares of 
stock of the Rochester Telephone Company and the Stromberg- 
Carlson Telephone Manufacturing Company, now owned by the 
United States Independent Telephone Company, and covered hy its 
mortgage, all the shares of stock and all the first mortgage bonds 
of the Home Telephone Company of Utica and the Independent 


Telephone Company of Syracuse, now owned by the Independent ` 


Telephone Securities Company, and covered by its mortgage, and 
all the bonds and other obligations to be purchased with the avails 
of the bonds of the new corporation, to be sold immediately as in 
hereafter provided. The plan also proposes to pay into the treasury 
of the Utica company $70,000 for its bonds for that amount. 


LEGAL NOTE. 


SELF-REGULATING TRANSFORMERS, STANLEY PATENT, 
No. 469,809—A preliminary injunction was issued on July 15 by 
the United States Circuii Court for the Southern District of New 
York in the case of the Westinghouse Electric and Manufacturing 
Company versus the Wagner Electric Manufacturing Company for 
infringement of Stanley patent No. 469,809, granted March 1, 1892. 
Under this decision. the Wagner Electric Manufacturing Company, 
of St. Louis, Mo., is forbidden to make, use or sell self-regulating 


transformers, which infringe this patent, anywhere in the United 
States. 


NEW PUBLICATION. 

“THE ART OF CUTTING METALS,” by Frederick W. Taylor, 
M.E., Sc.D., which was the presidential address presented at the 
last annual meeting of the American Society of Mechanical Engi- 
neers, has been reprinted and bound in cloth by the society. Price 
$3. This or any other publication of the society may be had by 
addressing the secretary, 29 West Thirty-ninth street, New York. 
It is not necessary to send orders through members. None of the 


publications of the American Society of Mechanical Engineers are 
copyrighted. 


DATES AHEAD. 


Jamestown Tercentenni iti i 
ERE al Exposition. Norfolk, Va., April 26 to 


Ohio Electric Light Associati 
August 20-29. 8 sociation. 


Michig ; 
PORA o State Electrical Association. Battle Creek, Mich., 


A Electrical Exhibition. 
Canadian Electrical Associati 
Quebec, September 11-13, R 

Colorado Light, 
vention, Denver, 

Railway Sig 
October 8-10. 


Annual meeting, Toledo, Ohio, 


Montreal, Quebec, September 
Annual convention, Montreal, 
Power and Railway Association. Annual con- 
Col.. September 18-20. 

nal Association. Annual meeting, Milwaukee, Wis., 


~ a o ee, eee 
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OBITUARY NOTES. 

MR. HOMER W. WYCKOFF died suddenly of pleurisy in 
Indianapolis, Ind., on Sunday, July 28. He was born in Detroit, 
June 28, 1871, and secured his early education in the Detroit public 
schools, sraduating from the high school, jater taking the electrica] 
ergineering course at the University of Michigan, and graduating 
with honors in 1895. His college course was interrupted by one 
year of service with the Detroit public lighting commission during 
the installation of the present municipal lighting plant. At the 


appointed assistant engineer, which position he held at the time of 
his death. He was a son of the late Robert Wyckoff, who was a 
well-known printer in Detroit for many years. He was the brother 
of Fred Wyckoff, Miss Jessie Wyckoff and Mrs. Alice Osborn. In 
June, 1898, he married Miss Janet Y. Van Dusen, of Detroit, who, 
with three daughters, survive him. 


MR. JOHN C. HENDERSON, assistant to the president of the 
Louisville & Southern Indiana Traction Company, the Louisville 


survived by three daughters, Mrs. A. D. Hobbs, of New York: 
Misses Ethel and Claire Henderson, of New Albany, his wife having 
died several years ago. Mr. Henderson went to New Albany about 
three years ago, having teen appointed to the position of chief 


bridge at Jeffersonville, which were built for the use of the inter- 
urban trains in crossing from Indiana into Louisville. An evidence 
of his skill is that engineers of national reputation, who have 
examined the work since it was completed, have expressed their 


confidence was reposed in him by the syndicate of capitalists owning 
the property. He was a native of Scotland and had served great 
corporations in every part of the world, India and Australia being 
as well known to him as the United States. 


NEW MANUFACTURING COMPANIES. 


TRENTON, N. J.—The McArthur Electric Manufacturing Com- 
pauy, of Vineland, N. J., has been incorporated with a capital of 
$200,000 by Alexander P. McArthur, Luke J. Le Rolle and Edward J. 
McMullin. 


COLUMBUS, OHIO—The Standard Gas and Electric Fixture 
Company, Cleveland. $10,000. Incorporators: T. W. Nubinger, 
F. Nubinger, R. G. Curren, George F. Downer and William F. 
Nubinger. 


PASSAIC, N. J.—The Newman Electrical Company, Incor- 
porated, has been formed to act as electricians and mechanical engi- 
neers. The capital is $10,000, and the incorporators: Charles R. 
Newman and Susan J. Ryan, Passaic, N. J.: Isaac White, New 
York, N. Y. 


ELECTRICAL SECURITIES. 


Last week’s stock markets were painfully dull, with some dis- 
heartening features, principally manifested by way of a lack of 
enthusiasm over really encouraging developments. As predicted, 
the steel report for the quarter showed a splendid increase, with 
7,600,000 tons of unfilled orders for finished material and a greatly 
improved Condition of resources and reserve, So quiescent are 
Matters in general that it is difficult to say what way the market 
balance will turn. From one quarter comes the opinion that con- 
siderable Contraction will come about, while others hold the oppo- 
Site View, that there is marked confidence evident in business 
Circles, and that while reckless expenditures for enlargements are 
at an end for some time, there will be a steady grind of industrial 
development Which will keep busy and prosperous all classes of 
People in all departments of work. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 3. 


New York: Closing, 
Awlis-Ch-lmers OU hse Fh ee hate ey dele d 914 
Allis-Chalmerg preterred o erri einer is Gaui, 27 
Brooklyn Rapid Transit... 01770077707" 57 
Consolidated GAS ka sak dnan eere ut 117 
General aa A T Ae 137 
Interborough-Metropolitan common........,. 15% 
Interborough-Metropolitan preferred......... 43 
Kings County Electric cose et 117 
Mackay Companies (Postal Telegraph and 

Cables) PP NON oe re a aaia oe, 


Mackay Companies (Postal Telegraph and 


Cables) preferred. cengossume eresio 6614 
Manhattan P Vat do eene bane cc. 1323% 
Metropolitan Street Railway... 85 
New York & New Jersey Telephone.....,.._. 110 
et UMC tae T 78 
Westinghouse Manufacturing Company...... 144% 


passengers, as compared with 885,363,869 carried the previous year. 


issue of stock to average up its American Telephone holdings by 
Securing several new blocks of stock. At the present time it is 
understood that the Mackay companies is the owner of nearly 
90,000 shares of American Telephone stock. The present capitaliza- 
tion of American Telephone is $153,476,000, including the new stock, 
of which the Mackay companies hold less than 6 per cent, or about 
$9,000,000. : 


Boston: Closing. 
American Telephone and Telegraph......... 107% 
Edison Electric INuminating a ae ee eee 211 
Massachusetts Electrice... L IT 56 
New England Telephone... III 107%, 


Western Telephone and Telegraph preferred. 65 


With the exception of New England Telephone, which fell off 
114 points, electrical Stocks did very well at Boston, although 
trading was dull all through the week. Massachusetts Electric 
gained 1 point. 

Massachusetts Electric report for the quarter and nine months 
ended June 30, show Bross of $1,924,333: net, $672,156: interest and 
taxes, $449,498; surplus, $222 658. 


Philadelphia: Closing. 
Elec. rie Company of America............._. 91% 
Electric Storage Battery common.....,...___ 501, 
Electrie Storage Battery preferred.........__ 51 
Philadelphia Electric... O III 814 
Philadelphia Rapid Transit............. 0077 204% 
United Gas Improvement... IU 90:34 


Philadelphia Rapid Transit directors wil make a call of $7.50 
per share on the stock, payable September 9, and another and 


Each call will produce $4,500,000, which, when completed, will make 
the 600,000 shares full paid, $50 a share. The proceeds are to go 
for work on the subway and for general construction and better- 
ments. 


Chicago: Closing. 
Chicago Telephone......................... 117 
Chicago Edison Ee E A E bees 14315 
Metropolitan Elevated preferred............. 6414 
National Carbon common... UUU 72% 
National Carbon preferred.................. 115 
Union Traction common...................7 — 
Union Traction preferred................... — 


The Chicago Telephone Company gained 2,111 telephones dur- 
ing July. The total now in use is 192,264. Stockholders are sub- 
scribing readily to the $4,000,000 of new stock. 

Figuring on 147 as the present market value of Chicago Edison 
stock, and 80 as the Separate values of the new securities, the 
exchange works out as follows: 100 shares Chicago Edison at 147, 
$14.700; 10 shares new Chicago Edison at par, $1,000; total, $15,700; 


. 110 shares Commonwealth-Edison stock at 89, $9,790; 66 shares 


Commonwealth-Edison certificates at 89, $5,874; total, $15,664. 

The Union Traction Company’s net earnings as reported to the 
court for nine months ended May 31 compares with twelve months 
ended August 31, 1906, 1905 and 1904 as follows: nine months, 
1907, $756.061; twelve months, 1906, $1,429,752: twelve months, 1905, 
$1,055,079; twelve months, 1904, $712,093. 
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ELECTRIC LIGHTING. 


WILMINGTON, DEL.—The Wilmington Electric Company is 
building an extension of its line to Newport. 


NAUVOO, ILL.—Nauvoo has granted franchises for a trolley 
line, a waterworks system and an electric light system. 


COTTAGE GROVE, ORE.—The Willamette Valley Company's 
electric plant at Cottage Grove has been completely destroyed by 
fire. 


UPPER JAY, N. Y.—The contract for the building of the new 
power and lighthouse has been let to Nye Brothers. They will 
commence work at once. 


CINCINNATI, QHIO—The Columbia Gas and Electric Light Com- 
pany has notified council of its official acceptance of the franchise 
recently granted it, and has filled a $25,000 bond. 


WHITEHALL, ILL.—The city council has 
to Dr. A. W. Foreman and J. B. Roberts for operating & system of 
electric lighting, heating and gas mains for a period of twenty years. 


ST. PAUL, MINN.—The joint court-house and city hall com- 
mission has awarded to the McBride Electric Company for $2,096 
the contract for installing electric lights in the city hall tower. The 
specifications call for 528 lights. 


PASADENA, CAL.—E. F. Scattergood, associated with the Owens 
river project, has been secured by Pasadena to go over the entire 
municipal lighting system and to determine, if possible, whether 
the sum of $183,000 will be sufficient to complete the plant as pro- 
posed. 


WALTER, OKLA.—The city council has granted & twenty-year 
franchise to an electric company composed of the leading business 
men of Chickasha and of this city. The company is to commence 
work on its plant before the expiration of thirty days and have the 
plant completed and in operation within six months. 


NORTHBORO, MASS.—The contracts and agreements for light- 
ing the streets with electricity have all been signed by the com- 
mittee and the Marlboro Electric Lighting Company for ten years, 
the light to be in service by the last of October. The lighting 


committee is: George H. Felt, Clarence Ss. Buckley and H. M. 
Pienze. 
MENOMONIE, WIS.—The Chippewa Valley Electric Light and 


Power Company is the only bidder for lighting the city of Menom- 
onie for a term of seven years beginning next January. It offers 
to furnish all-night lights of 2,000 candle-power for $75 per year, 
or $70 if more than fifty arc lights are used. The present price 
paid is $86.87. | 


SEATTLE, WASH.—The city lights and lighting committee of 
the council has agreed to report to the city council a resolution 
directing Superintendent L. B. Youngs to prepare plans for the in- 
stallation of 600 additional arc lights. 
of these lights is to be borne out of the 
sale of the lighting bonds. 


$600,000 secured from the 


BUFFALO, N. Y.—The stockholders of the Cataract Power and 
Conduit Company have elected the following directors: Edward D. 
Adams, New York; J ohn Jacob Astor, New York; Charles R. 
Huntley, Buffalo; W. Paxton Little, New York; D. O. Mills, New 
York; DeLancey Rankine, Niagara Falls; Francis Lynde Stetson, 


aa George Urban, Jr., Buffalo, and Edward A. Wilkes, New 
ork. i 


ADRIAN, MO.—A new electric light company has been organized 
at Adrian and has purchased at trustee’s sale the old light plant at 
that place. The new company will at once begin RA th 
plant and making extensive repairs. The officers of th pa 
company are: John App, president; Sam Walls, Peer 


A. J. Lentz, treasurer; Frank W 
re alters, secretary. The capital is 


? i 
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‘gion of its street railway and 


lighting franchises. The pre 
franchises run until 1921, and hpi 


the Farwell interests want them 
extended to 1936. The object in asking for the extensions is to 
have the date of the expiration of the franchises correspond with 
the date of the expiration of the company’s outstanding bonds. 


ANNISTON, ALA.—The Decatur Light, Power and Fuel Com- 
pany has been added to the chain of Alabama electric companies, 
of which the Anniston Electric and Gas Company, the: Little River 
Power Company and the Electric Lighting and Power Company 
of Talladega are a part. The Decatur company has been purchased 
by the Electric Bond and’ Share Company, of New York. R. A. 
Mitchell is a director in the purchasing company. Mr. Mitchell is 
the personal representative of the company in these investments 
in Alabama power plants. 


PHELPS, N. Y.—At a meeting of the poard of village trustees 
permission was granted to the Niagara, Lockport & Ontario Power 
Company to cross Ontario and Newark streets with its high-tension 
line within the limits of the corporation. In consideration of this 
permission the company agrees not to erect towers within a certain 
distance of these streets, to string its wires twenty-five feet above 
the surface and to equip the towers with safety devices in case & 
wire should break. The company further agrees to defray all ex- 
penses that have been incurred by the board while this matter has 
been under consideration and to file a pond of $5,000 to indemnify 
the village against any action for damage. 

PETERSBURG, vA—The contract entered into by the city with 
the Virginia Passenger and Power Company for lighting the city 
with electricity involves an annual cost of about $13,000, or about 
$1,100 per month. The contract is for a period of three years, with 
the option of two years more. The city has 228 arc lamps, and the 
cost per lamp is $57 per year. The receivers of the Virginia Pas 
senger and Power Company have peen allowed $22,000 by court for 
the establishment of a new and improved lighting system in Peters- 
burg, providing the city will take a five-year contract for lighting. AS 
the city seems willing to enter into only a three-year contract, with 
the option of extension, the matter will probably have to be re- 


ferred back to court. 


OGDEN, UTAH—Ogden will build a municipal lighting plant. 
This wag decided at the meeting of the city council on July 24, 
when & resolution was passed providing that the committee on 
lighting be given power and authority to make such arrangements 
and agreements necessary to secure a water power site and rights. 
The same committee was given authority to purchase the same 
at a cost not to exceed $5,000. The proposition in view is to take 
the water from the Ogden river near the Wilson sawmill in Ogden 
cañon and pipe it toa point about & mile below the north of the 
cafion. It is claimed that when this matter was first discussed the 
Utah Light and Railway Company made application to the 
state engineer to take all of the water from the river above that 
point. They have since abandoned the project. 


SOUTHBRIDGE, MASS.—Attorneys Burdett, Wardwell & Snow 
of Boston, have filed a general conveyance of the property of the 
Southbridge Gas and Electric Company to the Webster Electric 
Company. The papers show that the consideration for the transfer 
is $1 and other valuable considerations, and that the Southbridge 
company conveys to the Webster company all the property of the 
Southbridge company, real and personal, which has heretofore not 
been transferred, including all lands, buildings, machines, tools, 
apparatus, poles, wires, cables, claims, demands, accounts, loca- 
tions and all property. With the papers is a copy of a vote of 
the Southbridge Gas and Electric Company to the effect that at a 
special meeting of the stockholders of the Southbridge Gas and 
eee June 1, it was voted to transfer its property 
seen ebs er Electric Company for $65,000, and accept in pay- 
n erefor, in exchange for 500 shares of the outstandi ital 
stock of the Southbridge com a 
pany, 650 shares of the in 

of the Webster company, or such panes 
esa A beards = se eh of the 650 as may be author- 
rae eas es RNG os electric light commissioners, pro- 
company shall upon the transfer assume 


and be responsible for 
onipany. all debts and obligations of the Southbridge 
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ELECTRIC RAILWAYS. 
MAYFIELD, KY.—A street railway franchise has been sold to 
J. W. Williams, representing the firm of J. W. Williams & Company. 


NAUVOO, ILL.—The contract for the building of the Mississippi 
Valley Electric Railway Company has been given to the Federal 
Construction Company, New York. 

NEW HAVEN, CT.—The new trolley line to Waterbury via 
Derby, Seymour and Naugatuck, completing the belt line through 
the county, has been opened for travel. 

FITZGERALD, GA.—A syndicate of local and foreign capitalists 
has made application to the city council for a franchise for operating 
- an electric car line in Fitzgerald and to near-by towns. - 

PEWAUKEE, WIS.—Blue prints have been prepared, showing 
the route of the new electric road for which a franchise is asked. 
The line will touch Pewaukee, Hartland, Nashotah and Okauchee. 


WAYNESBURG, PA.—The Brownsville, Masontown & Smithfield 
Railway Company has placed on file at Uniontown, a mortgage for 
$3,000,000, in. favor of the bondholders, with the Windsor Trust 
Company, of New York, as trustee. 


SPRINGFIELD, ILL.—A meeting of the stockholders of. the 
Springfield & Southeastern Traction Company will be held August 
19, to consider a proposition to issue bonds for the construction of 
the system proposed by the company. . 


MADISON, WIS.—D. D. Ely, of New York city, has interested 
local capitalists in a proposition to build an electric road between 
this city and Janesville at a cost of $900,000. He expects to have 
the line in operation inside of eighteen months. 


GOSHEN, IND.—Charles L. Henry and Edward Haskins have 
been named as appraisers to fix a value on the property of the In- 
dianapolis, Huntington, Columbia City & Northwestern Company’s 
Property, which is to be sold at receiver's sale September 17. 


SALT LAKE CITY, UTAH—Plans have been approved by the 
engineers of the Utah Light and Railway Company for the improve. 
ments to be made on the old Exposition Square. The estimates 
fix the expenditure at $635,639 for the buildings, tracks and other 
work. 


EUGENE, ORE.—The Willamette Valley Company has sold its 
franchises for the Eugene street railway and the railway connecting 
Eugene with Springfield, together with all rights of way, easements 
and property connected with the lines, to A. Welch, vice-president of 
the company, 


SANDWICH, MASS.—It is reported that a new street railway 
Project is being undertaken, to serve the territory between Fresh 
Pond in Plymouth county and the town of Sandwich. Henry J. 
White, of South Hanson, has given notice that he intends to apply 
for a franchise. | 

MILWAUKEE, WIS.—It is stated on good authority that the 
new Frost road, the Chicago-Milwaukee electric road, will build a 
Spur line from its main line to South Milwaukee, a distance of a 
Mile and a half, over which it will operate cars to connect with all 
main line Cars, east and westbound. 

OKLAHOMA CITY, OKLA.—Plans for an interurban electric 
line between Oklahoma City and Norman have been completed by 
George Silsby, of Oklahoma City, who has left for the East to make 
arrangements to finance the deal. It is expected to have the new 
road in operation within six months. 

HAMMOND, IND.— Work is progressing rapidly on the Chicago, 


Lake Shore & South Bend interurban line west of Gary to Indiana 
Harbor. The bower-house is under construction at Michigan City, 


and it is believed that the road from South Bend to Kensington 


Will be finished by April 1 of next year. 


GREELEY, COL.—The Greeley & Denver Electric Railroad Com- 
pany has reported that surveys for the road from Denver to Greeley 
and from Greeley to Johnstown are completed and surveyors are 
running lines in the Pleasant Valley district. The company has 

n successful in securing rights of way. 


CINCINNATI, OHIO—A mortgage has been filed in this county 
from the Cincinnati & Columbus Traction Company, to the Union 
Savings Bank and Trust Company to secure a bond issue of $200,- 
000. The money thus provided is to be used for present indebtedness 
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and to make certain improvements incident to the extension of the 


property. i 

NEW YORK, N. Y.—It is the plan of the Interborough-Metro- 
politan Company to place in operation on the Fourth and Madison 
avenue surface lines within a short time several pay-as-you-enter 
cars. The cars are to be used on these lines for the purpose of ascer- 
taining their feasibility. If found to be practicable they will be 
introduced on other lines. 


HEMPSTEAD, N. Y.—Formal application has been made by the 
Sea Shore Municipal Railroad Company, for a franchise to build a 
trolley line on the roads leading from the intersection of Franklin 
and Front streets, Hempstead, through Ocean Side and Rockville 
Centre to East Rockaway and eventually from there to Long Beach. 
A portion of the route is over private land. 


NEW YORK, N. Y.—The New York, Westchester & Boston Rail- 
way Company, which intends to build a four-track road for the 
operation of high-speed electric trains, has applied to the Supreme 
Court for permission to condemn lands for the right of way from 
Port Morris to Port Chester, by way of New Rochelle, with branches 
to White Plains and Fort Schuyler. 


NASHUA, N. H.—The Hudson, Pelham & Salem Electric Road, 
one of the first lines built in the southern New Hampshire rail- 
way system, has been sold at auction for $400,000 to the New 
Hampshire Electric Railroad Company, successor of the New Hamp- 
shire Traction Company. The sale was a foreclosure in favor of 
the New York Security Trust Company, which held a mortgage 


for $435,872, ; . 


NEW YORK, N. Y.—Officials of the Carnegie Trust Company are 
considering a plan to finance an interurban traction enterprise for 
Nashville, Tenn. Plans have been submitted for the development 
of the trolley lines in that city and it is understood that about 
$2,000,000 will be involved. The report of the Carnegie Trust Com- 
pany’s expert who visited Nashville recently has not been presented 
to the finance committee. | 


PHILADELPHIA, PA.—The Philadelphia & West Chester Trac- 
tion Company has opened its new line extending from the union 
Station at Sixty-ninth and Market streets to Collingdale, where 
connection is made with the Darby & Chester division of the Rapid 
Transit Company. Connection is also made with the Delaware 
County & Philadelphia Electric Railway at Clifton for all points 
between Angora and Media. 


LEXINGTON, KY.—A contract has been let to the Kaufman 
Construction Company of Salt Lick, which is a branch of the Kauf- 
man-Shaw Construction Company, of Dayton, Ohio, incorporated in 
Kentucky recently, for the survey of the proposed electric railroad 
to be built through Sharpsburg, Carlisle and Owingsville to West 
Liberty via Olympian Springs, a distance of about sixty-five miles, 
and work has been commenced. 


NEENAH, WIS.—The Wisconsin Light, Heat and Power Com- 
pany has secured a through line from Kaukauna to Oshkosh. The 
track from Neenah to Oshkosh, fourteen miles, was secured July 
15, when a deal was closed for the purchase of the Winnebago 
Traction Company’s interest in the line. N. A. Freeman, genera] 
manager of the Wisconsin company, made the announcement. He 
said $250,000 was paid for the property. 


ATLANTA, GA.—At a recent meeting of the directors of the 
Atlanta, Griffin & Macon Electric Railway Company, it was an- 
nounced that the work of construction on the interurban trolley 
line from Atlanta to Macon ‘would begin sometime in the near 
future, probably by fall. The securing of a few rights of way and 
other incidentals are all that remain to be done, and it is be- 
lieved that these will be arranged during the summer. 


RIVERHEAD, L. I—A mortgage for $200,000 on the property of 
the Suffolk Syndicate Company has been recorded in the office of 
the county clerk by the Long Island Loan and Trust Company, of 
Brooklyn. The mortgage has twenty-five years to run. It is be- 
lieved the mortgage was secured to build a trolley road from 
Patchogue, through the South Shore villages and towns, west. John 
R. Wells, of New York city, is president of the syndicate. 


UTICA, N. Y.—The new electric railway from Utica to Bingham. 
ton is said to be assured. The line will run south from Utica, par. 
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alleling the Ontario & Western to a point near Sherburne and thence 
south through the Chenango Valley, opening up a fertile farming 
section. The line will extend through Hamilton. ‘Experts have been 
examining the water powers on the Chenango river and are satis- 
fied that an abundance of cheap power can be secured to operate the 
line. 


WINTERSET, 1OWA—Interest in the proposed Des Moines, Win- 
terset & Creston interurban has been revived. Representatives of 
the company have started a movement to raise funds for the build- 
ing of the road. They say it will cost $1,800,000, and that a bonding 
company has agreed to take over the project and build the road 
provided the promoters can raise $500,000 of this amount, to be 
made up of right of way, terminals, franchises and cash stock sub- 
scriptions. 


NORTH YAKIMA, WASH.—At the inaugural meeting of stock- 
holders of the Yakima Valley Transportation Company the fran- 
chise and assets of the Intervalley Traction Company were taken 
over by the new corporation, and A. J. Splawn was chosen president 
to succeed A. B. Scudder. The reorganization of the company was 
necessary for financial purposes. The new management will en- 
deavor to get outside capital to insure early construction of an elec- 
tric railway. 


ROCHESTER, N. Y.—An official of the Buffalo, Genesee & 
Rochester Company, which proposes to connect this city with 
Buffalo by a double-track trolley line, says that work will be begun 
on the road late this summer or in the early fall. That portion of 
the line. between Batavia and Depew will be built first; and will be 
in operation late in the fall of 1908. Work east of Buffalo may be 
begun next spring. The right of way between Rochester and 
Batavia has not yet been obtained. 


RAVENNA, OHIO—J. W. Holcomb, of Cleveland, says that the 
bonds of the Cleveland, Alliance & Mahoning Valley Railway Com- 
pany, have been sold and that the contract for the old Baltimore & 
Ohio main line between Ravenna and Newton Falls will be closed 
at once, fina] signatures having been delayed pending the financing 
of the proposition. Contracts will be made for electrifying this por- 
tion of the line as soon as these details have been completed, and for 
building nine miles from Newton Falls to Warren. 


EL PASO, TEX.—The El Paso Electric Railway Company has 
bought from the International Water Company two tracts of land. 
The railway company will erect on the property a power plant 
costing $500,000, which will be sufficient to furnish power for the 
operation of street cars and the supplying of electric light in El 
Paso until the city has reached a population of 200,000. Work on 
the plant is to begin as soon as material can be secured and the 
company hopes to have the new power-house in operation within a 
year or fifteen months. 


NEW LONDON, CT.—At the annual meeting of the stockholders 
of the Groton & Stonington Street Railway Company a board of 
directors was selected as follows: Benjamin A. Armstrong, Alfred 
H. Chappell and Charles R. Hanscom, of New London; Thomas 
Hamilton, of Groton; B. F. Williams, of Mystic; Charles W. Com- 
stock, C. D. Noyes. Costello Lippitt and Edwin W. Higgins, of 
Norwich. A meeting of the directors followed, at which the follow- 
ing officers were elected: president, Thomas Hamilton; vice-presi- 


dent, B. F. Williams; secretary, C. D. Noyes; treasurer, Costello 
Lippitt. 


WASHINGTON, PA.—As an evidence of the early construction 
of the street railway line from the terminus of the Washington 
& Canonsburg road at Canonsburg, to a connection with the Pitts- 
burg railways system near Castle Shannon, there has been filed 
with the Washington county recorder a mortgage from the Pitts- 
burg, Canonsburg & Washington Railway Company to the Safe De- 
posit and Trust Company, of Pittsburg, to secure bonds of $750,- 
000 recently authorized. With the mortgage was filed an napectheat 


between the Pittsburg, Canonsburg & Washington Railway Company 
and the Washington & Canonsburg Railway Company 


ANACONDA, MONT.—It is announced that work will begin 
shortly on an electric railway system for Gallatin Vallev. in which 
St. Louis capital is interested. One of these lines starts (con Boze 
man and runs directly westward to the Ferris hot springs and 
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thence southwesterly along the West Gallatin river until within a 
few miles of the Northern Pacific, when it turns west and goes 
direct to Manhattan. The other line goes from Salesville nearly 
direct north to Belgrade, crossing the Manhattan line near the 
Ferris hot springs. As there is no special difficulty encountered in 
securing the right of way, work on the line should begin within 
ninety days. 


HAMMOND, IND.—F. N. Gavit, of Whiting, who recently outbid 
the Gary-Hammond Traction Company, an adjunct of the United 
States Steel Corporation, and was awarded a franchise to build five 
and one-half miles of street railway in Gary, Ind., has formed a 
traction company to build and operate the line. The company has 
been incorporated under the laws of Indiana, with a capital stock of 
$400,000. The franchise accepted by Gavit provides for three-cent 
fares, universal transfers, permission to operate interurban cars, 
and that the entire line shall be in operation within a year and a 
half. Gavit has guaranteed to have two and a half miles of the 
road ready for operation within eight months. 


PERSONAL MENTION. 


MR. THEODORE N. VAIL, president of the New York Tele- 


phone Company, has been elected a director of the American Surety 
Company. ) 


MR. SIMON B. STORER, consulting electrical engineer, an- 
nounces the opening of an office at 732 University Block, Syracuse, 
N. Y. Mr. Storer will specialize in power transmission, power 
contracts, commercial investigations, and reports. 


MR. F. B. DUNCAN, formerly general superintendent of the 
Northern Electrical Company, and since then manager of the 
Akron Electrical Manufacturing Company, has resigned from that 
company to organize with Mr. H. C. Hale the firm of Hale & 
Duncan, contracting and designing engineers. Mr. Hale, who re- 
signed as manager of the Mineral Ridge Manufacturing Company, 
to enter the new firm, was for many years mechanical engineer 
and designer of mining machinery for the Webster, Camp & Lane 
Company, and the Wellman, Seaver & Morgan Company, and since 
then manager of the Mineral Ridge Company. In the new firm, 
these gentlemen will give their principal attention to the elec- 
trical equipment of mines, especially the electrical operation of 
hoisting apparatus. Mr. Duncan will also continue to devote con- 
siderable of his attention to the field of motor-driven machine 
tools, in which he is a pioneer and has done much good work. 


NEW INCORPORATIONS. 


SPRINGFIELD, ILL.—Fulton County Telephone and Telegraph 
Company. To operate telephone and telegraph systems. $2,500. 
Incorporators: F. W. Plattenburg, M. J. Gorman, E. A. Heald. 


COLUMBUS, OHIO—Toledo & Fort Wayne Electric Railway 
Company, Cleveland. $10,000. Incorporators: E. Jay Pinney, 


Herman J. Nord, Louis A. Goldstein, Thomas C. Willard and John 
E. Lowery. 


' NEW YORK, N. Y.—Hastings Electric Light and Power Com- 
pany, Hastings-on-Hudson. Electric light, heat and power. $25,000. 


Incorporators: E. S. Perot, Yonkers; G. J. Jackson, C. Gallagher, 
New York City. 


INDIANAPOLIS, IND.—The Kester Electric Company of Terre 
Haute. Capital stock reduced from $100,000 to $50,000; $5,000 in 


preferred stock has been issued. Number of directors has been 
reduced to five. 


JERSEY CITY, N. J.—Capital City Power Company. To store, 
supply and convey water. $2,000,000. Incorporators: B. R. Higgins, 
Bloomfield, N. J.; Samuel Hartman, Manhattan, and Harry §&. 
Leonard, Brooklyn. l 


AUGUSTA, ME.—Washington Telephone Company, Washington. 
$1.000. Promotors: Charles A. Lynch, W. F. Hatch, Lindley 
Murray Staples, Willis W. Light, Benjamin K. Ware, Ww. O. Luce, 
Albert E. Poland. Raymond Bowley, S. S. Bartlett, W. E. Overlock, 
H. E. Farrar, Washington; George Hall, North Union; Boardman E. 
Cunningham, Liberty; Hamlin Burkett, Burkettville. 
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TELEPHONE AND TELEGRAPH. 


HAMILTON, WASH.—Owing to the rapid increase in population 
in the upper valley and the consequent necessity for better tele- 
phone facilities, the Sunset Telphone Company is now putting in a 
double line between Hamilton and Sedro-Wolley. The company 
found it necessary to better its service. 


DES MOINES, IOWA—The Mutual Telephone Company, of Des 
Moines, Jowa, has increased its capital stock from $450,000 to $1,- 
600,000, of which $1,000,000 is common stock and $600,000 preferred, 
of the par value of $30 per share. The issue is for the purpose 
of taking over and consolidating five outlying mutual systems, 


MILWAUKEE, W1S.—The report that the Wisconsin Telephone 
Company would increase its rates throughout the state has been 
denied, and it is stated that the company’s policy and aim is to 
reduce rather than increase its charges. In Kaukauna. rates have 
been increased about fifty cents per month, but this has been be- 
cause of the introduction of a full metallic circuit, the old grounded 
system having become undesirable. 


PALOUSE, WASH.—Palouse is to have competition in the tele- 
phone business. Arrangements have been made for the erection of 
a one-story brick building, designed especially for telephone pur- 
poses, by the Interstate Telephone Company, successor to the Inter- 
state Cooperative Telephone Company and various other rural and 
private lines all over the Inland Empire. The lines will be extended 
and up-to-date equipment put in. Interchangeable traffic arrange- 
ments have been made with the Home Telephone Company, of 
Spokane, so that patrons of either system may have the benefit of 
both. 


COLUMBUS, MISS.—The Cumberland Telephone Company an- 
nounces a change of rates for Columbus effective August 1. The 
new rates are increases. Business telephones will be $3.50 per 
month and residence telephones wil] be $2. While the increases 
are light, a big protest has been entered, and Secretary Sykes of 
the Progressive Union is threatening to ask the railroad commission 
to prevent the company from charging more. Superintendent 
Hume, of Memphis, has pointed out how the proposed rates are 
within the scope and points out that the new rate is fully justifi- 
able by the new improvements. The new central-energy system 
has just been installed, and the entire system has been rebuilt. Mr. 
Hume says the company must raise the rates to have sufficient in- 
come for operating expenses. 


CARTHAGE, TENN.—The Cumberland Telephone Company has 
been kept busy recently repairing its lines, which have been cut by 
unknown parties. The trouble seems to have arisen from a rule 
recently adopted by the company not allowing non-subscribers to 
talk over its lines without paying for it. Heretofore boxes have 
been rented to subscribers and any one who desired could talk 
Over the exchanges in the county free of charge. This privilege 
has in many instances been abused to such an extent that the com- 
pany was forced to make a rule cutting out non-subscribers. It 
has been ascertained that in one locality a box was rented by a 
subscriber and the rentals were paid to him by a number of parties 
living in that neighborhood, all of whom used the box freely. This 
has been done in a number of instances in other parts of the 
county and the company, in justice to itself, made the rule. The 
enforcement has caused quite a lot of friction, and at Riddleton 
fourteen of the company’s lines were cut, completely severing con- 
nection between Carthage, Dixon’s Springs, Hartsville and other 
important points. 


BERLIN, N. H.—The Coos Telephone Company has acquired the 
business interest in Coos county of the New England Telephone and 
Telegraph Company. The exchanges are at Berlin, Gorham, Milan, 
Lancaster, Groveton, Colebrook, North Stratford, West Milan, Stew- 
artstown, Whitefield, Littleton, Lisbon, Bethlehem and Fabyans. 
Connections with the lines of the New England Telephone Company 
Will be maintained at several exchanges and with lines of the 
8ub-licensees of the New England Telephone and Telegraph Com- 
pany as heretofore. These connections enable the Coos Telephone 
Company to handle the business of the Connecticut valley to the 

. County line, also that of Dixville, Errol, and the Magalloway region, 
the Androscoggin valley at Berlin, and the White Mountain country 
north of Franconia, A. C. Witte, late special agent of the contract 
department of the New England Telephone and Telegraph Company, 


ELECTRICAL REVIEW 


238 


with headquarters at Bellows talis, Vt., is to be acting general 
Manager of the Coos Telephone Company, with headquarters at 
Lancaster. A number of prominent business men of the county 
have become interested as directors, as follows: Walter Drew, Cole- 
brook; John T. Amey, Lancaster; Henry T. Green, Littleton; John 
B. Noyes, Berlin, and John C. Hytchins, North Stratford. 


INDUSTRIAL ITEMS. 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
will be pleased to send to interested parties some interesting and 
instructive literature concerning Dixon’s graphite brushes. 

THE JEWELL ELECTRICAL INSTRUMENT COMPANY, 
Chicago, 11l, has ready for distribution its catalogue devoted to 
electrical measuring instruments. This includes direct and alter- 
nating-current meters, portable, laboratory and switchboard instru- 


ments, 

THE HOLOPHANE COMPANY (sales department), New York 
city, in bulletin No. 1, describes and illustrates the Holophane sys- 
tem of illumination. This gives a great deal of useful information 
in connection with the application of scientifically accurate globes 
and refiectors. 


THE GOULD STORAGE BATTERY COMPANY, 341-347 Fifth 
avenue, New York city, has published a booklet describing and 
illustrating its couple-type batteries. This type of battery is par- 
ticularly valuable where small amounts of current are required, as 
in operating police, firealarm, railway telegraph, and private tele- 
phone systems. The company will send the booklet to interested 
parties on request. 


F. W. PARDEE has completed arrangements with the Wire and 
Telephone Company of America, of Kome, N. Y., under which he 
and his associates will act as the selling agents for the products 
of that company, which consist of “Romeoid” bare, tinned, silk, 
cotton, silk and rubber-covered wire, wire specialties, the ‘‘Easo- 
phone” and telephone supplies. Mr. Pardee’s headquarters are at 
56 Fifth avenue, Chicago, Ill. A complete stock will be kept in 
that city, to supply the middle western trade. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y., is calling attention to the Satisfactory service of its 
insulators on the 60,000-volt line of the Washington Water Power 
Company, for which it furnished 33,500 “Victor” insulators, by the 
publication of a facsimile of a letter sent by the power company 
to the Electrical Testing Laboratories, New York city, commenting 
upon the inspection and test of the latter of the insulators involved, 
only one of which failed, by puncture, since the fall of 1903. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., has recently published a new bulletin describing 
ang illustrating its type “A” switches, which shows a large exten- 
sion to the line, and many changes and improvements are made. The 
bulletin covers thirty-four pages, and represents the most complete 
line of any one type of switches ever published. Four-pole switches 
are listed, also New Code fused switches with high fingers for fuses 
both on the hinge and handle end, and a complete line of switches 
for alternating current from fifteen to 2,000 amperes. The bulletin 
will be sent upon request to all those interested. . 


THE SPRAGUE ELECTRIC COMPANY, New York city, is mail- 
ing to the electrical trade and architects an attractive eight-page 
circular describing in detail new types of galvanized and enamelled 
stamped steel boxes and covers, and box fittings. The company 
has issued a second edition of price list No. 423, which includes 
several new types of fittings for use in connection with Green- 
field flexible steel conduit and fiexible steelarmored conductors. 
The publication of this edition has been necessitated through the 
addition of new types of boxes and box fittings and by the reduction 
in price of several types of boxes. Owing to these changes, new 
discounts on all conduit materials listed in price list No. 423 have 
also been sent to the trade. 


THE WARD LEONARD ELECTRIC COMPANY, Bronxville, 
N. Y., has issued catalogue A-12, covering Ward Leonard self- 
starters, showing its ALS type, comprising a self-closing switch, a 
self-starting rheostat, provided with no-voltage and overload release 
and protective interlock, preventing the automatic closure of the 
self-closing switch, except when the rheostat is in its initial position. 
The starter is controlled by two push-buttons, a starting push- 
button and a stopping push-button. The resistance is in the form of 
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Ward Leonard enameled resistance units. There is also shown the 
AS type self-starting rheostat, with plain no-voltage release, for use 
in connection with Ward Leonard self-closing main-line switch or 
float switch, ete. The resistance of this type is also of Ward 
Leonard enameled resistance units. . In either case it is simply 
necessary to close the circuit and the machine does the rest. This 
catalogue is complete with specifications covering the features of 
design of “the most perfect type of self-starter.” 


THE AMERICAN INSTRUMENT COMPANY, Philadelphia, Pa., 
has published a new catalogue, No. 65, and is distributing it to 
the users of electrical measuring instruments. It is beautifully 
printed, profusely illustrated with halftones, and deals in a very 
comprehensive way with its complete line of high-grade instru- 
ments of both switchtoard and portable types. The improvements 
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found in “American” instruments are interestingly set forth, em- 
phasis being placed on the interchangeability of “American” shunts 
and multipliers, and the excellent magnetic shielding qualities of 
the drawn soft steel cases used on switchboard types. Complete 
lines of round pattern and “long-scale” switchboard voltmeters and 
ammeters are listed with full data as to range and prices. Numer- 
ous diagrams give the dimensions required for drilling switchboards, 
etc. The well-known “American” portables are shown in the latter 
half of the book, together with a new line of standard voltmeters 
and ammeters for the most exacting laboratory work. Portable 
relays and galvanometers are also illustrated. Throughout cata- 
logue No. 65 is quite in keeping with the high-grade instruments it 
describea and illustrates. It is up to date, and contains fifty-six 
pages of valuable instrument data. 


- Directory of Electrical and Allied Engineering 
and Scientific Societies. 


cP blished in tne Second Isue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 


ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. 
tary, Dr. C. E. Skinner. New Haven, Ct. 


AMERICAN ELECTROCHEMICAL f£OCIETY. 
Richards, Bethlehem, Pa. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings fourth Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. - 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29, West Thirty-ninth street, New York 
city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Seere- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary. B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary Elmer M. White, assistant 
treasurer Birmingham Railway, Light and Power Company, 
Birmingham, Ala. l 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS' ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. . 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. Annual convention, Montreal, Canada, Sep- 
tember 11-13. B 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Allan 
H Royce, president Toronto Suburban Railway, Toronto, On- 
tario. 


Secre- 
Secretary, Dr. J. W. 


Secretary, Der. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 


F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dcstal. Denver, Col. Annual con- 
vention, Denver, Col., September 18-20. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby. 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 


N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Suttėr, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary. 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 


William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San Fran- 


cisco, Cal. Monthly meetings, San Francisco, first Thursday 
of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK 
National Electrical Trades Association). 


Neilson, 80 Wall street, New York city. 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. 
tary, C. B. Cheadle, Joliet. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Sorieties Building, 33 West 
Thirty-ninth street, New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. 
tary, C. S. Norton, Indianapolis. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary. Charles West, Allentown, Pa.; assistant secretary, | 
J. A. Harney, Electric Building, Cleveland, Ohio. 

IOWA STATE ELECTRICAL ASSOCIATION. 
Keiser, Dubuque, Iowa. 


(Member 
* Secretary, Franz 
Board of directors 


Secre- 


Secre- 


Secretary, W. N. 
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IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 

KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION.. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 
MICHIGAN ELECTRIC ASSOCIATION. Secretary, 
Port Huron, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. 
retary, W. S. Vivian, Grand Rapids, Mich. 

MISSOURI INDEPENDENT TZLEPLONE ASSOCIATION. Secre- 
tary, George Schweer, Wincsor. 

NATIONAL ARM, PIN AND BRACKET ASSOCIA'ION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Frederic P. Vose, 1313 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASZOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. 

NEBRASKA INDEPENDENT TELEPHONE ASSUETA TION: Sec- 
retary, R. E. Mattison, Lincoln, Neb. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pear] street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January, 1908. ` 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. Next annual meeting, Toledo, August 20, 21 
and 22, 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
0. O. Welsheimer, Columbus, Ohio. 


Secretary, E. A. New- 


A. C. Marshall, 


Sec- 


Cecretary, 
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OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM: 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. l 


Secretary, Charles 


OHIO STREET RAILWAY ASSOCIATION. 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS' AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. l 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wiz., October 8-10, 
1907. 

RAILWAY TELEGRAPH SUPERINTENDENTS' ASSOCIATION. 
Secretary P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, 
Brooklyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudscn, So. Dak. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Cecretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec. 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec. 
retary, W. S. Boyd, Chicago. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Il. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO. 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Sec- 


Record of Electrical Patents. 


Week of July 30. 


861,249. ELECTRICALLY HEATED SAD-IRON. William J. Barr, 
Cleveland, Ohio. Flexible attachment is provided for the cord. 

861,275. INSULATOR FOR ELECTRIC WIRES. Constantine Gal- 
lagher, Richmond, Va. A block insulatcr. 

861,280. ELECTRIC SMELTING. Paul L. T. Héroult, La Praz, 
France, assignor to Societe Electro-Metallurgique Francaise, 
Froges, France. The charge is fed so as to form a magma 
below the electrode. 

861,281, ELECTROLYTIC ALTERNATING-CURRENT RECTI- 
FIER. Arthur S. Hickley, Manasquan, N. J. Heat-conducting 

l members are provided. 

861.282. ELECTROLYTIC ALTERNATING-CURRENT RECTI- 

FIER. Arthur S. Hickley, Manasquan, N. J. One electrode 

is hollow and contains the other. 


861,288. TROLLEY WHEEL. Edward H. Johnson, 
Ohio. The outer rim is separable. 


Cleveland, 


861,310. ELECTROTHERMAL SWITCH. James G. Nolen, Chicago, 
Ill., assignor to Frank B. Cook, Chicago, 11. An expansible 
material is enclosed within the casing of the thermostat. 


FUSE. Ralph S. Peirce, Hinsdale, Ill., assignor to Peirce 


861,315. 
A porcelain tube encloses the 


Specialty Company, Chicago, Ill. 
fuse. 

861,319. APPARATUS FOR ELECTROLYTIC REDUCTION OF 
METALS FROM ORES OR SALTS. Charles E. Robertson, St. 
Louis, Mo. Hollow carbon electrodes are mounted on a rotatable 
disc. 

861.340. TELEPHONE APPARATUS. Charles S. Winston, Chicago, 
Ill. assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. A non-inductive resistance prevents the kick from 
the magnet from affecting other apparatus. 


861,343. INCANDESCENT-LAMP SOCKET. James J. Wood, Fort 
Wayne, Ind. A locking socket. > 
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861,357. DEVICE FOr LOCATING DEFECTS IN TELEPHONE 
AND TELEGRAPH LINES. .Gideon G. Buttler, Oklahoma, 
Okla., assignor of one-half to A. D. Marble, Oklahoma, Okla. 
A testing device. 


861,365. RHEOSTAT. Frederick G. Jahn, New York, N. Y., as- 
signor to the International Postal Supply Company, of New 
York, Brooklyn, N. Y. A starting rheostat. 

861,445. ELECTRIC-LIGHT HOOD. Charles J. Eichhorn, Newark, 
N. J., assignor to the Tea Tray Company, of Newark, N. J. 
A hood and reflector for incandescent lamps. 


861,459. TELEPHONE ATTACHMENT. Henry Gross, New York, 
N. Y. The mouth-piece is mounted on a slide. 


861,468. CONTACT DEVICE WITH A SWINGING PLUG FOR 
ELECTRICAL CIRCUITS. Wilhelm Kreinsen, Burbach-on-the- 
Saar, Germany. The rosette is released when unduly strained. 


861,848. —INCANDESCENT-LAMP SOCKET. 


861,558. PROCESS OF FINISHING THE SURFACES OF ROLLS, 
DIES, ETC. Robert C. Totten, Pittsburg, Pa. The roll is elec- 
troplated with a hard metal. 


861,560. ELECTRICAL KEYBOARD HEATER AND TONE PRE- 
SERVER FOR PIANOS AND ORGANS. Rose R. Turner and 
John C. Bernitt, Spokane, Wash. A heating resistance is placed 
under the keyboard. l 

861,587. SECTIONAL ELECTRICAL SWITCHBOARD. Wiliam 
D. Graves, Wheeling, W. Va. A sectional arrangement of bus- 
bars. 


861,602. PHOTOGRAPHIC-PRINTING APPARATUS. Harvey H. 
McIntire, South Bend, Ind. A motor-driven printing device. 


861,654. COVER-ATTACHING MEANS FOR ELECTRICAL 
FLOOR-BOXES. William F. Irish, Denville, N. J. A locking 
box cover. 

861,692. SWITCH SOCKET FOR ELECTRIC LAMPS. Ernst An- 
derson, Chicago, Ill. The circuit is closed by turning the socket 
sleeve. 


861,761. FIRE-ALARM SYSTEM. Newman M. Ogle, Walbrook, 
London, England. The alarm circuit is closed by.a thermopile. 


861,772. SIGNAL-CONTROLLING MECHANISM. Valentine I. 
Smart, Chicago, Ill., assignor to Union Switch and Signal Com- 
pany, Swissvale, Pa. Electrically operated semaphore system. 


861,931.—DYNAMO ELECTRIC VARIABLE-SPEED AND REVERSING GEAR. 


861,782. PROCESS OF SEPARATING ORE. Henry H. Wait, 
Chicago, Ill, assignor to International Separator Company, 
Chicago, Ill. Porous material is impregnated with an iron 


salt and treated in a magnetic separator. 


861,788. INTERRUPTER FOR ELECTRIC CIRCUITS. Reinhold 
H. Wappler and Charles F. Fayer, New York, N. Y. A me- 


chanical interrupter. 


861,790. CONTROLLER. Thorsten von Zweigbergk, Preston, Eng- 


land. A hoisting motor controller. 


861,806. ELECTRODE FOR SECONDARY BATTERIES, Louis 
Chronik, New York; N. Y. The plate is built up of pairs of sec- 


tions each formed of elliptical strips. 


861,808. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, I1., 
assignor to American Electric Telephone Company, Chicago, 
Ill. A central exchange system. 


861,809. TELEPHONE SWITCHBOARD APPARATUS. Henry P. 
Clausen, Chicago, Ill., assignor to the American Electric Tele- 
phone Company, Chicago, Ill. A central energy switchboard. 


861,813. JUNCTION BOX. Frank B. Cook, Chicago, Ill. A cylin- 
drical sheet-metal box. 


861,851. ELECTRICAL HEATER FOR HOT-WATER BAGS. 
Charles Van Dyke Hill, St. Louis, Mo. A slender heater. 


861,856. ELECTRIC ARC LAMP. Hendricus J. J. Jaburg, Jr., 
Amsterdam, Netherlands. A lamp with inclined carbons. 


861,887. HANGER FOR ELECTRICAL CABLES. Ralph S. Peirce, 
Chicago, Ill. A looped wire hanger. 


861,762.—PRocess OF SEPARATING ORE. 


b 

861,931. DYNAMOELECTRIC VARIABLE-SPEED AND REVERS- 
ING GEARING. Martin Albrecht, Friedberg, Germany, assignor 
to Felten & Guilleaume-Lahmeyerwerke Actien-Gesellschaft, 
Frankfort-on-the-Main, Germany. A combination of motor and 
generator. 


861,940. ELECTRIC-LAMP SOCKET. Reuben B. Benjamin, 
Chicago, Ill., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. A socket with a flange. 


861,941. ELECTRIC-LAMP SOCKET. Reuben B. Benjamin, 
Chicago. 111., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. A one-piece insulating base with binding 
screws. 


861,942. ELECTRIC-LAMP SOCKET. Reuben B. Benjamin, 
Chicago, Ill., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. A lamp cluster. 


861,965. SAFETY-FUSE. Carl Gehrke, St. Louis, Mo. An enclosed 
fuse. : 


862,041. CIRCUIT-MAKER AND BREAKER. John Wilkinson, 
Syracuse, N. Y., assignor to H. H. Franklin Manufacturing Com- 
pany, Syracuse, N. Y. A rotatable breaker. 


862,092.— MANUFACTURE OF PHOSPHOROUS AND CALCIUM CARBID. 


862,072. SWITCHBOARD CONSTRUCTION. Theodore A. Ham- 
mond and William P. Hammond, Passaic, N. J., assignor to 
H. R. and K. Manufacturing Company, New York, N. Y. A tele- 
phone board. 


862,084. RELAY AND SOUNDER. George W. Lorimer, Piqua, 
Ohio, assignor to the Lorimer Automatic Telephone Company, 
Augusta, Me. A method of construction. 


862,092. MANUFACTURE OF PHOSPHOROUS AND CALCIUM 
CARBID. James T. Morehead, Leaksville, N. C., assignor, by 
mesne assignments, to Willson Laboratory Company, New York, 
N. Y. Metallic phosphates are smelted in an electric furnace. 
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THE FAR-REACHING INFLUENCE OF ELECTRICITY. 

On several occasions attention has been called to the pecu- 
liar position occupied by the electrical industry in the world 
of to-day. Electrical applications have most generally been 
made as an improvement of methods used in older industries. 
The new system has not been installed for its own sake, but 
merely to improve the conditions previously existing. Thus, 
electric lighting replaces gas because it gives better illumina- 
tion and is more convenient. The electric motor has replaced 
the overhead line shaft and belts in the factory and the horse 
on the streets, because it gives more satisfactory results. The 
new device has been merely a new means to an old end, 
though, of course, the end sought in its adoption has been 
better than that formerly thought satisfactory. It is this 
feature of electrical engineering that gives it its wide scope 
and brings it into touch with so many phases of industrial 
activity. Another interesting feature connected with the study 
of electricity is the part which it seems to play in modern 
physical science. 

These two phases of electrical development in both the 
applied and purely scientific fields have recently furnished 
themes for two formal addresses. At the graduation exercises 
of Worcester Polytechnic Institute, Mr. Charles F. Scott, in 
an address in which he pointed out some aspects of electrical 
development, called particular attention to the wide influence 
which this is having. After showing the important position 
which has been taken by the engineering profession to-day, he 
said that this was best illustrated by that of electrical engineer- 
ing. Electricity was not something separate and apart from 
other things, but enters into them; it operates and makes active 
that which is inert; and upon this depends its well-nigh 
universal application and service in every other branch of engi- 
neering. As a result the electrical engineer holds a unique 
position; he is becoming a general engineer, for all his work 
must not only fit in with that of others, but usually has to 
do with processes and methods that must be inherent adapta- 


Electrical engineering pure and simple, when isolated 
As soon as it 


tion. 
from other things, has a very narrow field. 
leaves the laboratory it comes in contact with other departments 
of engineering. With this idea in mind, the suggestion respect- 
ing the best method to be pursued in electrical education has 
particular significance. The aim should be a knowledge of 
fundamental principles rather than a mere acquaintance with 
apparatus. It should supplement this knowledge by training 
in methods of applying it tọ new problems; it should include 
the fundamentals of different branches of engineering, of which 


239 


240 


electrical engineering is a coordinate element. In this opinion 
Mr. Scott will find himself in good agreement with the greater 
number of teachers of electrical engineering. The tendency 
to-day is in the direction outlined, which is surely a recogni- 
tion of the universal applicability of what is so frequently 
called the flexibility of electrical systems. 

The other address referred to was delivered at a recent 
meeting of the British Association for the Advancement of 
Science by the president of the engineering section, who this 
year is Dr. Silvanus P. Thompson, who for nearly a generation 
has been identified with electrical engineering. 
Dr. Thompson’s address was a discussion of the development 
of electric motive power. Before taking this up he drew atten- 
tion to the importance in our present civilization of scientific 
methods. He said that in looking back about a hundred years 
or more that the conditions to be found in the social and 
industrial worlds, as compared with those now existing, were 
not in any appreciable degree due to changes in manners, 
philosophy, religion or law, but to science and its applications; 
that in engineering, above all other branches of human effort, 
we are able to trace the close interaction between abstract 
science and its practical applications. 


closely 


Every one is familiar 
with the doctrine that the progress of science ought to be an 
end in itself; that scientific research ought to be pursued with- 
out regard to its immediate application. The importance of 
a discovery must not be measured by its apparent utility at 
the moment. Dr. Thompson goes on to show that this has not 
been the actual process; that in nearly every casc important 
scientific principles have been found as the result of an investi- 
gation started for some useful end. Sometimes, of course, the 
useful end may be a scientific one, but most frequently it is 
purely utilitarian. There are scientific investigators who can 


not pursue their work if troubled by the question of ulterior 


applications, but very often the work of these has been sug-` 


gested by some very practical problem. There are also others, 
no less truly scientific, who can not work without that definite- 
ness of aim which is given by a practical problem awaiting 
solution. Dr. Thompson then shows that the study of mag- 
netism was not taken up until this had been suggested by the 
application of the magnet in the mariner’s compass. Volta’s 
discovery of the voltaic current was stimulated by the medical 
properties attributed to electrical discharges. The invention 
and application of the telegraph led to the development of 
electrical science, and had there been no telegraph industry to 
make necessary electrical measurements, Maxwell’s genius would 
have been turned in other directions, and we would not have 
to-day his electromagnetic theory of light. On the other hand, 
the influence of pure science on application is illustrated well 
by Maxwell’s work, for without his theory of electrical waves 
in the ether there would never have been any attempt at wire- 
less telegraphy. Each industrial application thus stimulates 
science, which in turn exerts a reflex influence on application. 
The effect is likened to what is observed in organic phenomena. 


The law that reaction opposes action ceases to be applicable, 
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for the very instability thereby introduced is the essential of 
progress. The growing organism acts on its environment, and 
the change in environment reacts on the organism, not in such 
a wav as to oppose the growth, but so as to promote it. So it 
is with the development of pure science and its practical appli- 
cations. The two are not antagonistic, and where they appear 
so is due to the inability of the particular investigator to study 
without prejudice any problem presented to him. 


ELECTRICAL SMELTING OF IRON ORE IN 
| CALIFORNIA. 

There have been many attempts to smelt iron ore in the 
electric furnace made both in this country and in Europe. 
Those on this side have so far been experimental, and are not 
in commercial operation. What has been the success in Europe 
is not clear, for, although reports in the technical papers would 
seem to show that several methods were successful in pro- 
ducing particular grades of material, there have been other 
and apparently reliable reports which point to the conclusion 
that no iron or steel prepared in the electric furnace is yet a 
staple product. 

One of the notable attempts to apply the electric furnace 
to smelting iron ore was that made a short time ago at Sault 
Ste. Marie. Here the idea was to produce a special brand of 
nickel steel. The Héroult furnace was employed, and from all 
accounts the operation was successful. The plan seems,. how- 
ever, to have been dropped by the Canadian government, which 
made the experiment, the reason given being that although the 
process was successful, the price offered for the product was 
much less than what had been expected, and for this reason 
the process was not commercial. 

Another experiment is now being conducted in California, 
the same furnace being used, and the preliminary reports seem 
encouraging. A description of the experimental plant was 
prepared by Mr. R. L. Phelps for the Mining and Scientific 
Press, which has courteously given permission to reproduce it. 
This description will be found on another page. The Héroult 
method of passing the current through the slag is used, but 
in this instance a three-phase furnace is employed instead of a 
single-phase. And, moreover, the object of the California 
experiment is to produce pig iron, and not a high grade of steel. 

The reason for undertaking the experiment was the discovery 
of a large deposit of excellent iron ore, consisting almost entirely 
of magnetite, in Shasta county. There is no supply of cheap 
fuel available, although there is sufficient wood to provide the 
charcoal necessary for reducing the ore. However, cheap 
electrical energy is available, as the Northern California Power 
Company’s generating stations are only about thirty miles away. 
It is said that electrical energy is supplied by this company at 
the very low rate of $12 a horse-power-year. The first experi- 
ments were promising, though, as might have been expected, 
some accidents happened. These, it seems, had nothing what- 
ever to do with the furnace itself, but were breakdowns of 


auxiliary appliances, in one instance the supply line being 
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broken by injudicious blasting conducted on a new railway line. 
For these reasons the furnace was shut down, and the charge 
froze, but not before some samples had been drawn off for test- 
ing. The furnace was started again later, and five tons of pig 
iron secured. The report of the analysis of the samples shows 
that a good quality of iron was being produced, such as sells 
in San Francisco at from $30 to $32 a ton. The price for 
this same grade is about $10 less at Pittsburg, the difference 
in price being due to California’s unfortunate location as regards 
its fuel supply. The material, it is estimated, can be turned 
out from the electric furnace at not more than $18 a ton. 

If these reports are substantiated by further experiments, 
the event is an important one for the western section of the 
country. No one has ever questioned the possibility of produc- 
ing pig iron or any grade of steel or iron in an electric furnace. 
Electrical energy is, however, usually expensive for heating pur- 
poses, and this is particularly true if compared with the ther- 
mally efficient blast-furnaces of to-day. Moreover, the utiliza- 
tion of the waste gases of these furnaces in gas engines has 
placed them on a still higher plane, and makes it even more 
difficult for the electric furnace to compete. As has been 
pointed out frequently, for some time at least, the new type 
of furnace seems destined to be used in iron and steel making 
to a limited extent only, either for producing special grades 
of material or for treating ore that is not suitable for the 
ordinary furnace; or in those sections where fuel is scarce. In 
such localities the cost of smelting will depend largely upon the 
cost of the electrical energy, and unless this be low, as is the 
case in California, it seems hardly likely that the process will 
succeed. It may be recalled that the Canadian commission, in 
reporting upon the successful production of nickel steel at the 
Sault Ste. Marie plant, said that there were certain sections 
in Canada where an ample supply of water power was avail- 
able which could be produced at a cost of $8 or $10 a horse 
power-year, yet nothing is now being done there, and it is 
well, therefore, not to build too confidently upon the California 
undertaking until more has been learned about it. It is, how- 
ever, to be hoped that this experiment will be found a success 


In every way. 


WIRELESS TELEGRAPH IMPROVEMENTS. 

In a recent communication to the Electrician, of London, 
Professor R, A. Fessenden states that he has developed a new 
method of setting up electrical impulses which gives better 
results than that heretofore employed, not because it enables 
a message to be sent farther than previously, but because this 
particular type of impulse does not seem to be as much 
affected by the difference in atmospheric conditions existing 
during night and day. With the old method an effect could 
be produced at night which was many times stronger than that 
produced during the daytime by the same intensity of impulse. 
Some time ago, in commenting upon this feature, it was pointed 
out that this was undesirable because of the great difference 
between the two results; and it was said that to solve the 
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problem properly a better understanding of the causes for this 
difference was necessary, and that until the matter was under 
better control, great wireless progress could not be expected. 
From Professor Fessenden’s communication it does not appear 
that he has found out what it is that causes the damping-out 
of the electrical waves, but if he has found a method of dimin- 
ishing this effect he has made an important step, for not only 
will this make the difference between the effectiveness of trans- 
mission by day and by night less, but it should give some hint 
of the cause of the damping, or at least offer a field for investiga- 
tion with prospect of success, 

That the new impulse is not as effective by night as the 
old is a disadvantage, but this is overshadowed by the great 
advantage gained in the uniformity of transmission. The 
importance of this Professor Fessenden clearly realizes, and he 
thinks that it ensures successful] transatlantic communication. 
It is to be hoped that he will not be disappointed in this. 

There is, however, another pressing wireless problem await- 
ing solution, and that is the development of commercially prac- 
Until a number of stations can work side 
by side without affecting one another, the field for the new 
system is certainly limited. One cable across the Atlantic will 


ticable selectivity. 


not begin to handle the messages which are now transmitted 
daily, and until the wireless systems can handle something like 
the same number of messages, the cable system has nothing to 


fear. Given a selective transmission, an equally good trans- 
mission by day and by night, transatlantic transmission wil] 
become practicable; but until both of these problems have been 
satisfactorily solved, the wireless system must be content with 
a very subordinate position. 
TE 
THE SEASONING OF TELEGRAPH POLES. 

A problem of increasing importance in electrical engineer- 
ing is the preservation of wooden poles used for supporting 
transmission lines, whether these be employed for telephone, 
telegraph or power purposes. A good deal of experimenting 
has been done of late upon methods of preserving poles, and 
some encouraging results have been secured. Unfortunately, 
all of these methods are more or less expensive, though expe- 
rience seems to indicate that in the end they pay. 


methods have been employed in Europe for some time, and 


Certain 


not long ago a report was published of experience in Germany, 
which seemed to show that careful treatment would increase 
the life of a wooden pole two or three times. 

An important phase of this problem seems to have been 
overlooked, or rather not given sufficient attention, and that 


is a careful study of the best conditions for seasoning poles. 
This should be the first step in the process of preserving poles, 
and it seems likely that careful attention to the conditions will 
not only improve the poles very considerably, but make them 
more suitable for a later preservative treatment. For this 
reason a bulletin issued recently by the forest service of the 
Department of Agriculture, Washington, on the seasoning of 
poles, is of considerable interest and importance. This has 
been prepared by Mr. Henry Grinnell, and a full abstract is 
given on another page of this issue. 
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THE ELECTRICAL SMELTING OF IRON 
ORE. ' 


BY R. L. PHELPS. 


It was only a short time ago that the 
first smelter for the electrical reduction 
of iron ore by the Héroult process was 
erected at Sault Ste. Marie under the 


auspices of the Canadian government. > 


The success attendant on this experiment 
in the East suggested to H. H. Noble, 
president of the Northern California 
Power Company, the possibilities of such 
a smelter for the reduction of iron ores 
found on the divide between the Pitt and 
McCloud rivers in Shasta county, Cali- 
fornia. The idea seemed feasible, par- 
ticularly on account of the economic ad- 
vantages offering themselves in this vicin- 
ity. Adequate electrical power could be 
obtained from the lines of the Northern 
California Power Company, running 
within a mile of the deposit, a plentiful 
supply of first-class limestone adjoined the 
iron ore, and unlimited timber was avail- 
able for making charcoal. The chief un- 
certainty lay in the fact that at the Sault 
the smelter was operated with a single- 
phase alternating current, and in Shasta 
county the power available was three-phase 
sixty-cycle alternating. The character of 
the current was such that it was feared 
trouble might occur through short-circuit- 
ing between the three electrodes that 
would have to be employed in a three- 
phase system. As there had been no pre- 
vious experiments with three-phase cur- 
rents in a smelter of this design, the 
engineers naturally took special care to 
prevent any possible short-circuit. It was 
suggested that division walls might be 
constructed between the electrodes*in the 
furnace, but these walls would reduce 
the capacity of the furnace. As stated, 
Mr. Noble decided to install a Heéroult 
electric smelter to treat the Pitt river 
deposits, the experiment being made en- 
tirely at his own personal expense. A 
suitable site was chosen on the Pitt river, 
about six miles from its confluence with 
the Little Sacramento river, and about 
eight miles from the town of Kennett on 
the Southern Pacifie Railroad. Since 
construction began on the smelter the 
broad-gauge railroad of the Sacramento 
Valley & Eastern has been commenced 
from the Bully Hill copper smelter to the 
Southern Pacific Railroad. This railroad 
passes the Héroult smelter so as to afford 
an outlet for the product, as well as con- 
venient transportation of supplies to the 
smelter. Arrangements were made with 


| Reprinted by permission from the Mining and 
Scientific Press, July 20. 


ELECTRICAL REVIEW 


C. B. Morgan, of the Shasta Iron Com- 
pany, for a supply of ore from the Pitt 
river mine. This ore is magnetite; an 
analysis of about 400 tons at the smelter 
gave the following results: Fe, 70.2; 
SiO, 2.4; insoluble, 2.8; S, 0.012; 
P, 0.01 per cent. It is interesting to note 
the small percentage of sulphur occurring 
in the magnetite as compared with the 
heavy sulphide copper ores of the Iron 
Mountain and Mammoth mines, only a 
few miles away. The deposit of magnetite 
occurs as a big mass, 100 to 250 feet 
wide, following the contact between diorite 
and limestone; it is seen on both sides of 
a steep ridge and has evidently been ex- 
posed by erosion. 

The method of mining is by quarrying 
fiom the side of the deposit facing the 
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PLAN OF WORKS. 


W.C.T. Water-cooled Transformers. 
E. Charge and ore elevator. 

C. Crusher. 

C, B. Charge Bin. 

P. 8. Proposed additional furnace. 
M. Direct-connected motor 


McCloud river. The face of ore now ex- 
posed is about 250 feet high. A quantity 
of ore has been brought by wagon from 
the mine to the smelter, a distance by 
road of three miles; later, a surface trolley 
tramway, 5,000 feet long, will be con- 
structed around the side of the mountain 
to a point on the ridge directly behind the 
smelter. the ore being taken thence to the 
smelter itself by an ærial tramway, 3,000 
feet long. 

The crection of the smelter and neces- 
sarv buildings has been superintended by 
N. Petinot, an experienced mechanical 
engineer. Paul Héroult, the inventor of 
the method of electrical smelting, has ar- 
rived to witness the experiment. . 

The smelter is housed in a concrete and 
structural steel building covered with cor- 
rugated iron to insure strength and pro- 
tection from fire. The sketch of the floor 
plan of the smelter will give an idea of 
the arrangement of the water-cooled step- 
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down transformers that deliver to the 
electrodes 30,000 amperes at fifty volts 
sixty cycles from the 22,000-volt potential 
of the power transmission line. Connec- 
tion from the transformers to the elec- 
trodes is made by copper and aluminum 
bus-bars through apertures in the concrete 
partition wall separating the transformer 
room from the furnace and flexible bare 
copper cables lead the current from these 
terminals to the water-jacketed electrode 
holders. 

The smelter itself is elliptical in form. 
with one compartment, standing about five 
feet high, made of heavy sheet steel and 
lined inside with the best magnesite brick. 
The bottom of the furnace is formed of 
heavy cast-iron plates with a covering of 
tamped carbon to form the neutral point 
of the circuit. The bottom plates are in- 
sulated from the upper parts of the fur- 
nace with asbestos. A tap and trough are 
provided on one side to draw the molten 
pig iron on to the molding beds. Owing 
to the small amount of slag produced in 
this furnace it is not necessary to provide 
a tap for removal of the slag. Any slag 
produced from the charge is exceptionally 
beneficial in this process as it offers an 
efficient resistance medium. The practice 
is to keep the electrodes in the slag rather 
than in the molten metal, the result being 


a better quality of product. Through 
apertures in the top cover of the 
furnace, the three carbon electrodes 


are introduced; these carbons are 
eighteen bv eighteen by seventy-two 
inches, and were made in Sweden. 
They are fastened by wedges to a copper 
holder, which is water-jacketed, and by 
mechanical means these are lowered and 
raised from the furnace when necessary. 
Four combination charging and draft 
tubes are placed on the top cover of the 
furnace. These tubes consist of an inner 
tube made of steel and an outer tube made 
of cast iron, so as to leave an annular 
space large enough to serve as a conduit 
for the gases that are generated. Bunsen 
burner slots are provided in the base of 
cach outer tube to allow enough oxygen 
to enter, in order to complete the com- 
bustion of the gases liberated from the 
charge. The burning of these gases in the 
annular space heats the charge as it is fed 
through the inner tube to the furnace, 
thus delivering the charge hot instead of 
cold, The inner tubes pass to the charg- 
ing floor above the smelter. The gases are 
drawn through a chamber under this floor 
to the stack and the inner charging tubes 
are continued through the floor. 

The charge is made of charcoal, lime- 
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and ore. The charcoal is burned in 
close to the plant. The heat for 
ing the ore is obtained from the re- 
ce of the slag and charge to the 
it as it passes from the electrodes to 
eutral point; consequently, at the 
the electrodes are in slight contact 
he neutral bottom of the furnace. 
e charge becomes heated the elec- 
are drawn out of the molten iron 
main in the slag and charge. 
cr for cooling the water-jacketed 
rmers and electrode holders is fur- 
by an eight-horse-power centrif- 
imp. 
current was turned on for the first 
n June 29 to dry the lining and 
electrodes. 
he evening of July 3 the current 
ain turned on and the furnace 
| up for the formal start on the 
. About 10 o’clock on J uly 4, 
nace being sufficiently heated, a 
was added and the real experi- 
gan. The daughter of Mr. Noble 
honor of feeding the first shovel- 
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THE FUEL-TESTING PLANT OF THE 


UNITED STATES GEOLOGICAL 
SURVEY NEAR NORFOLK, VA. 


BY C. T. WILKINSON. 


The fuel-testing work of the United 
States Geological Survey should be fol- 
lowed with close interest by all engineers, 
not only because it is important to all 
power consumers, but in this branch of 
the Government work, because it is un- 
dertaken to point out new paths for the 
development of the natural resources of 
the country by locating, classifying and 
testing all kinds of available fuel. 

In Europe, where the fuel resources are 
now fully known, there has been no need 
for so powerful an organization as that 
which is now rapidly making the resources 
of this country as well known to the pub- 
lic as that of the older European coun- 
tries. 

Accurately compiled results of the more 


recent work of this branch will soon be 


published, and the following particulars 
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economical performance under different 
rates of combustion and the best ratios of 
grate and heating surfaces. 

The Babcock & Wilcox boiler will be 
placed beside the two Heine boilers which 
have been brought from St. Louis, all 
three having been provided with induced 
draft apparatus in order to get a wide 
range of capacity. The Heine boiler pro- 
vided with the Jones stoker has the usual 
arrangement for forced draft. The Bab- 
cock & Wilcox boiler was inserted partly to 
enable tests to be made of the same fuel 
with different types of boilers. It serves 
to represent the types employing a per- 
pendicular flow of the gases through the 
tubes, the parallel flow’ types being rep- 
resented by the Heine boilers, The 
Heine boilers have been rebaffled or par- 
titioned in such manner as to practically 
double their length by compelling all the 
heated gases to pass along the entire 
length of the tubes twice. 

An additional alternatine-eurrent tur- 


IG. 1.—Powrr AND ALCOHOL BUILDING, JAMESTOWN EXPOSITION, 


With a low steady hum of the 
he smelter ran successfully for 
l one-half hours, reducing the 
til molten iron collected in the 
This proved that the furnace 
operated by a three-phase sixty- 
nating current. At the end of 
_ One-half hours difficulty was 
h the centrifugal pump, which 
deliver enough water to keep 

transformers and electrode 
Fearing a possible rupture of 

electrical ‘system through the 
g of the transformers, it was 
shut down the furnace until 
ould be made for better service 
centrifugal pump. The furnace 
fun long enough to prove that 
ectly possible to operate success- 
_ three-phase system, and also 
h pig iron had been smelted to 
feasibility of the electrical re- 
the Pitt river magnetite. 
‘S are being made to operate 
again to reduce the 400 tons 
y for the furnace. 


of the plant in Virginia will doubtless be 
of interest. 

Fig. 1 shows the exterior of the Power 
and Alcohol Building in the grounds of 
the Jamestown Exposition. New appara- 
tus has been added as follows: A 250- 
horse-power Babcock & Wilcox boiler, 
with superheater, provided with a Roney 
stoker (Fig. 2) ; a Jones underfeed 
stoker with fan, added to one of the old 
Heine boilers; two direct-current DeLaval 
turbine sets (Fig. 3) rated at 300-horse- 
power at 9,000-900 revolutions; also three 
Green Fuel Economizer Company’s in- 
duced draft fans. 

The method of work planned for this 
section is to be slightly changed, so that 
instead of testing a great number of coals, 
more tests will be made of the same coal, 
different sizes and different methods of 
stoking or feeding, ete., being employed 
with the object of determining the most 
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bo-generator set may be installed to supply 
power for external and exhibition pur- 
poses, | 

The steam-engineering division, which 
has now practically succeeded in isolat- 
ing the performance of the boiler from 
that of the combined performance of the 
boiler and furnace, will carry on further 
tests with the object of still further de- 
termining the performance and efficiency 
of the furnace alone. 

The apparatus in the producer-gas sec- 
tion is arranged as shown in Fig. 7. The 
producer gas, immediately on entering the 
building, passes through the meter and 
thence to the Westinghouse gas engine 
transferred from the St. Louis plant, 
shown in Fig. 4.” Some slight changes 
have been made in this apparatus. For 
instance, producer No. 7 has been pro- 
vided with a water seal at the base to 
permit the ashes to be removed without 
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admitting air, and several holes have been 
bored at different heights, to be used for 
extracting samples of the gas. The puri- 
fying apparatus used at St. Louis has 
been removed (this, it will be remem- 
bered, consisted of the usual chamber con- 
taining iron filings and wood shavings), 
since experience indicates that the danger 
from impurities has been considerably 
exaggerated. 

A special steam pipe has been provided 
to insure a steady water pressure, since 
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FuEL-TEsTING PLANT, JAMESTOWN EXPOSITION, NORFOLK, Va. 
ALTERNATOR AND WESTINGHOUSE ENGINE. 


TURBO-GENERATOR, BULLOCK 
5.—Gas PRODUCER PLANT. 


the pressure of the supply mains fluctu- 
ates considerably. 

The gas engine is belted to a 200-kilo- 
watt Bullock generator brought from St. 
Louis, which serves to drive the motors 
for the apparatus in the building, the ma- 
chine shop, the briquette plant, the ele- 
vators and the conveyer. Any additional 
load required is obtained by means of a 
water-box resistance, which can be regu- 
lated by the switchboard attendant so as 
to maintain a steady full load value. 


ELECTRICAL REVIEW 


The plans of this section include the 
following determinations: 

The proper length for a test run, the 
effect of the size of the coal, the best 
depth of fuel bed, the effects of rapid load 
variations, the maximum returns from 
different fuels, and the response of a pro- 
ducer plant to sudden demands for power. 

A new work of great importance is 
being undertaken by this section. Its 
equipment includes two fifteen-horse- 
power, 250 revolutions per minute, Otto 
gas engines; two fifteen-horse-power Nash 
Company’s engines; one two-horse-power 
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International Harvester Company’s en- 
gine; and two John Deere engines rated 
at fourteen and eighteen horse-power, re- 
spectively. 

Experiments will be made covering the 
whole range of this field, but for the 
present the work will be confined chiefly 
to examinations of different carbureters 
with the object of showing the lines along 
which a more efficient method of vapori- 
zation may be obtained. The other more 
prominent work is the examination of the 
kinds of fuels available, with special ref- 
erence to gasolene versus alcohol, and an 
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investigation of the use of kerosene as 
fuel for this class of engines; an investi- 
gation necessitated by the increasing 
demand for gasolene and the limited sup- 
ply available. 

The study of the destructive distilla- 
tion of the coal and its combustion in gas 
producers, coke ovens and furnaces, es- 
pecially from the standpoint of physical 
chemistry, will be undertaken by several 


- divisions. 


The briquetting division, which oc- 
cupies the large room at the end of the 
building, is putting down one additional 
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2.—INTERIOR OF THE BoILER House. 3.—DrRECT-CURRENT DELAVAL 
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German briquetting machine, while the 
previous apparatus of English and Amen- 
can manufacture, that was used at St. 
Louis is installed in the same room. 

The further fuel-testing work of the 
Geological Survey includes tests dealing 
with the spontaneous combustion of the 
stored coals, in which an effort will 
made to simplify the methods for its pre 
ventation ; while a corps of specialists w 
be detailed to investigate closely the whole 
subject of explosions in coal mines with 4 
view to eliminating danger from this 
source. 
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‘The Kern River 


Description of One of the Hydroelectric Plants of the 


HE Kern river No. 1 project of the 
- Edison Electric Company of Los 
Angeles, embraces the diversion of 
Kern river at a point about one-half mile 
below Democrat Springs, in Kern county, 
and the conveyance of the water in a con- 
duit approximately eight miles in length 
through the mountains on the southerly 
side of the river to a point on the moun- 
tain side directly opposite the intake of 
the Bakersfield Power Transit and Light 
Company, and at an elevation of about 
900 feet above the river at that point. 

At this point on the mountain side a 
forebay was planned from which the force 
main incline tunnel was contracted down 
to the power-house, the power-house_ be- 


type, and its height above ordinary water 
level in the river is about twenty feet. 

The diversion works consist of an en- 
larged or widened section of the intake 
tunnel with controlling gates operated by 
means of hydraulic cylinders. 

Another important part of the head 
works is the drainage or sluicing tunnel 
that is driven through bed-rock below the 
intake, penetrating to the bottom of the 
pool above the diverting dam. The en- 
trance of this tunnel is protected by means 
of a grizzly of seventy-pound T-rails and 
has two gates operated by means of hy- 
draulic cylinders, by means of which it 
can be closed and opened as desired. The 
drainage tunnel was originally used to 
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Fic. 1.—THE DIVERTING DAM ON THE KERN RIVER. 


ing situated on the banks of the river, 
directly opposite the intake of the Bakers- 
field company, and at an elevation of 
about twenty feet above the ordinary high- 
water level of the stream at that point. 

The project is planned so as to return 
the water to the stream for the Bakers- 
field plant at a point immediately above 
its diversion. 

The diverting dam of the Edison Kern 
river project, shown in Fig 1, is con- 
structed of Cyclopean concrete, being 
placed on bed-rock and extended up to a 
point 1.25 feet above the flow line in the 
tunnel conduit diverting the water from 
the stream above the dam. The length 
of this dam on the crest is 203.56 .feet. 

e form of the dam is the overflow 


divert the water above the site of the di- 
verting dam during its construction. Its 
permanent purpose will be to sluice out 
any accummulation of silt collecting in 
the pool above the dam. é 

The hydraulic cylinders, both for the 
gates at the intake and the sluice-gates 
in the drainage tunnel are operated by 
means of oil pressure which is pumped 
up by a triplex pump, electrically driven. 

There are approximately eight miles of 
gravity tunnels from the intake to the 
forebay. These tunnels were excavated in 
the rough to be nine feet in width and 
seven and one-half feet from the bottom 
to the spring line of the arch, and nine 
feet in height in the centre. Afterwards 
they were lined with concrete six inches 
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No. 1 Power-House. 


Edison Electric Company, Los Angeles, California. 


thick on each side and the floor paved 
with four inches of concrete, the net 
section thus obtained being eight feet 
in width by seven feet in height. The 
entire surface of the side and the floor 
was plastered with a cement mortar, one 
part of cement to two parts of sand. In 
places where the tunnels pass through 
seamy and shattered formation or 
“blocky” ground, they had to be arched 
overhead in order to Support the roof. 
Less than fifteen per cent of the length 
of tunnel required overhead arching. 

Wherever large cavities had been 
blasted out in driving the tunnels, these 
were filled with backfill of riprap, the in- 
terstices of which were filled with sand 
and gravel. The same method was pur- 
sued above the concrete in the arches. 
Hence, there are no cavities existing be- 
tween the bed-rock and the concrete lining 
in the tunnels, — 

The rule in planning the work was to 
avoid flumes for spanning ravines en- 
countered along the line, A few excep- 
tions had to be made to this, however, 
in order to maintain a good alignment 
and make the line as short as possible, All 
are timber flumes except one, which is 
built of a steel frame and reinforced con- 
crete. | 

The flumes are in all cases placed on 
concrete foundations and designed with a 
factor of safety sufficient to make their 
life from thirty to forty years. The frame- 
work for supporting the flume-box is of 
Oregon pine, being so designed and dis- 
tributed that no part of the timber comes 
in contact with the earth or is exposed 
to the drip, should the flume at any time 
spring a leak. : 

The flume-box is of three-inch redwood 
planks, obtained from butt ends of Se- 
quoia Semper Virens, grown in swamp 
lands west of the coast range in northern 
California. The grain of this lumber is 
perfectly clear, and its quality is such 
that its life will be not less than forty 
years. 

The flume between tunnels No. 6 and 
No. 7 across Laird Cañon is constructed 
of structural steel and concrete. 

The opportunity for the construction of 
a terminal reservoir did not exist in con- 
nection with the Kern river No. 1 project. 
The slope of the mountain where the 
tunnel emerges above the power-house is 
approximately on a forty-five degree 
angle, making it impossible to excavate 
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any large area for a terminal reservoir 
or forebay. It was necessary, however, 
to have a small basin for regulating the 
flow into the force main, for which reason 
a chamber thirty by forty feet was ex- 
cavated to a depth of several feet below 
the grade of the supply tunnel. Inside 
of this and over the mouth of the force 
main were erected controlling gates and 
screens through which the water passes 
into the force main, as shown in Fig, 2. 
On one side of this forebay is a spillway 
over which the water will flow into the 
waste-flume. The height of this spillway 
can be controlled by means of flash- 
boards, which may be inserted and re- 
moved as required, according to the quan- 
tity of water carried through the tunnels. 

The construction of the force main is 
along new lines and is an innovation in 
the practice of laying a steel pipe on the 
surface or one that is merely buried suffi- 
ciently to cover it for protection against 
freezing or expansion and contraction, 
which may be caused by the wide range of 
temperature changes. In the present case 
the force main consists of an incline tun- 
nel driven down through the mountain. 


This tunnel begins in the bottom of the 


forebay and runs below until it emerges 
at the lower end on a level with the floor 
of the power station. One end of the 
force main is finished to give it an inside 
diameter of seven and one-half feet, there 
being a taper twenty feet in length at 


_ the upper end, running from nine feet in 


diameter at the entrance, and terminating 
into the regular seven and one-half foot 
diameter of the completed tunnel tube. 
The diameter of seven and one-half feet 
is maintained for a distance of 1,172.3 
feet, At this point the force main tunnel 
emerges from the solid rock into a detrital 
deposit lying between the mountain and 
the power-house site. ‘The tunnel was 
driven through this detritus to its emerg- 
ence at the power-house, a distance of 
252.7 feet. The upper end through solid 
rock was finished by installing a steel lin- 
ing made of plates three-sixteenths-inch 
thick, riveted together in the form of 
pipe seven and one-half feet, internal 
diameter. The tunnel itself was driven 
in approximately circular form and nine 
feet in diameter. The steel was centred 
in the tunnel, being installed in ten-foot 
sections, and the space between the out- 
side of the steel lining and the bed-rock 
thoroughly filled with a mixture of con- 
crete. The work of installing this lining 
was begun at the lower end just before 
the pipe is tapered down to the diameter 
of 5.25 feet, where it passes through the 
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lower 252.7 feet of distance under the 
detrital fill which has already been re- 
ferred to. | 

At this point a taper of one-and-one- 
eighth-inch steel plate riveted together 
with butt straps was placed back in the 
solid rock for reducing the diameter from 
seven and one-half feet to five and one- 
quarter feet. Around this a heavy bulk- 
head of concrete was constructed and an- 
chored into the bed-rock by means of 
steel rods driven into the sides. 

At the lower end from the taper re- 
ducing the diameter of the 252.7 feet of 
main pipe to five and one-quarter feet, 
it was made of one-and-one-eighth-inch 
steel plate, or sufficiently heavy to with- 
stand the static pressure without any ex- 
ternal support. No concrete was place. 
around this pipe, and the turf wa, 


Fic. 2.— ForeEBAY, KERN RIVER PLant No. 1. 


merely left in its original condition with 
the timber sets to support the ground 
overhead. 

From the end of this section of pipe, the 
header pipe was constructed of success- 
ive lengths of diameters graduated to 
maintain as nearly uniform velocity as 
possible after withdrawing the water for 
the various branches to supply the water- 
wheel units in the power-house. In re- 
ducing the force main at its various pipes 
to meet the diameters given, taper pipes 
were employed. 

The branches from the force main were 
taken out by means of a Y on the header 
pipe and laid out in curved form, enter- 
ing the power-house at right angles to 
the rear wall. These branches for each 
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of the eight water-wheels are twenty-eight 
inches inside diameter, and for each of 
the two exciters ten‘ inches inside 
diameter. | 

In each of the branch pipes leading 
from the force main to the water-wheels 
are installed two twenty-eight-inch gate- 
valves, one outside of the power-house, 
and the other inside; the former being 
intended solely for the purpose of closing 
off the branch pipe in case of necessary 
repair to the gate or piping inside of the 
house. These outside gates are arranged 
for hand drive only, while those inside 
of the power-house are equipped for opera- 
tion either by hand or by electric motor. 

The water is projected on the buckets 
of the impulse wheels through deflecting 
nozzles of the needle-valve type at the 
end of each of these twenty-eight-inch 
branch pipes. By means of these deflect- 
ing nozzles and needle valves, the dis- 
charge of the tip can be accurately regu- 
lated without disturbing the form of the 
jet. 

There were places along the line where 
the tunnel emerged at the foot of a steep 
incline in such a manner that the flume 
if constructed on the grade would be 
threatened by landslides or boulders roll- 
ing down the side of the mountain. These 
places were spanned with concrete con- 
duits, Fig. 3, the interior of which has 
the same cross-section and slope as the 
tunnels themselves. The walls are made 
heavy and reinforced with steel and an 
arch overhead, the arch being covered 
with a cushion of earthen material to re- 
ceive the impact of anything rolling or 


-sliding down the hill and passing over the - 


conduit. There are eight of these con- 
duits, the longest being 121 feet in length. 

A construction plant generating 300 
kilowatts at normal capacity was installed 
for furnishing power used when driving 
tunnels, mixing concrete, transporting 
materials, ete. This construction plant 
was developed by means of a flume about 
800 feet in length which supplies water to 
McCormick reaction turbines operating 
one 150-kilowatt generator for each tur- 
bine. This plant furnished all the energy 
required while the work was in progress 
and was only abandoned after the com- 
pletion of the main plant. From the con- 
struction plant, power was transmitted to 
all parts of the work over a temporary 
transmission line, and was not only used 
for the construction work, but for lighting 
both in the tunnels and camp quarters oc- 
cupied by the men. 

It can be said that the methods of con- 
struction employed were among the most 


August 17, 1907 


modern known to engineering practice. 
For driving the tunnels, compressed air 
was generated with electric power from 
the construction plant and piped into the 
various tunnels, where it was used for 
operating pneumatic drills. Ventilating 
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tric power did the work by means of the 


most modern equipment. 
The normal rating of the power plant 


‘1s 20,000 kilowatts. The machinery is all 


tested to operate under fifty per cent over- 
load for peak load service, thus making 
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fans for supplying fresh air at the face of 
the tunnels was also produced by means 
of blowers operated with electric power. 
In the construction of the diverting dam, 
a complete system of cableways designed 


the ultimate capacity of the installation 
30,000 kilowatts, or 40,000 electrical 
horse-power. 

The power-house foundations were 
started on bed-rock and cemented bould- 
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ers, low enough to avoid any possibility 
of the power-house being undercut by 
floods, and were carried up as walls in - 
such a manner that no important ma- 
chinery rested on floors placed on back- 
fill. All spaces between these walls which 


y the company’s engineers was installed, 
Y means of which material was trans- 
orted and placed in position in the dam. 
n the construction of the power-house, 
he handling of materials as well as crush- 
ig of rock and mixing of concrete, elec- 
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could not be utilized on account of their 
falling so low as to be subject to flood, 
were filled in with compact backfill from 
other portions of the work. A general 
view of the power-house is shown in 
Fig. 4. 

The upper part of the machine founda- 
tions carried a small amount of reinforce- 
ment. A large block of masonry back of 
each water-wheel deflector is heavily re- 
inforced and tied into the main founda- 
tion blocks, The crane rail arches for 
the interior wall-are reinforced concrete 
beams, with the exception of the long 
span above the switchboard, which con- 
tains an I-beam girder. .The north wall 
is a twelve-inch curtain wall, reinforced 
with heavy pilasters, and this contains 
only sufficient reinforcement to render it 
reasonably secure against shock and vibra- 
tion. The south wall of the building is 
of a cellular construction for about two- 
thirds of its height, in order to produce 
wiring ducts for the 60,000-volt connec- 
tion. This wall also contains only nomi- 
nal reinforcement. Between this wall 
and the interior crane wall a series of 
transverse partitions break up the area 
into transformer, switch and switchboard 
rooms. The transformer rooms are open 
up to the crane beam to permit of wheel- 
ing the transformers out under the main 
crane. 

The switchboard space carries a deck 
eight foot six inches above the main floor 
level, upon which the control board is 
mounted. 

In Fig. 5 is shown one of the generat- 
ing units. These big impulse wheels, of 
which there are four, are of Allis-Chalm- 
ers Company make; the exciter turbines 
are also of Allis-Chalmers make. The 
generators were furnished by the General 
Electric Company. The water-wheels con- 
sist of two single-nozzle wheels for each 
generator, one wheel overhung on each end 
of the generator shaft. Each nozzle throws 
a seven-and-three-eighths-inch jet at full 
output. The nozzles are deflecting, and 
each pair is actuated by an oil-operated 
governor of the Escher-Wyss type, placed 
midway between them on their common 
rock shaft. These shafts are below the 
main floor line, and are accessible through 
a longitudinal shaft alley five feet wide 
and having clear head room of seven feet. 
The nozzles are equipped with needles for 
adjusting the size of the stream by hand. 

Each wheel carries eighteen bronze 
buckets, twenty-seven-and-one-half inches 
wide, fastened to the cast-steel rim with 
bolts, and is designed for 250 revolutions 
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a’ minute, and to deliver 10,750 horse- 
power to the generator shaft from each 
pair of wheels. The efficiency guarantee 
requires that the water-wheel proper shall 
develop an efficiency at rated load of 
eighty-two-and-one-half per cent. Regu- 
lation at 100 per cent load variation is 
obtained within less than eight per cent 
when the units are carrying fifty per cent 
overload, and within less than five-and- 
one-third per cent variation of speed when 
running at normal load. 

Dead water leaving these wheels flows 
down the floor to the wheel-race into the 
main tail-race. Live water, deflected past 
the wheel by deflecting the nozzle, passes 
over a pair of heavy metal deflector plates 
and is completely killed before reaching 
the main tail-race. The wheel-races are 
lined with steel on both sides and fitted 


with a steel back-plate to keep splash out 


of the shaft alley. 

There has been left sufficient space be- 
tween the two exciters to permit of the 
insertion of a large induction motor at 
some future time if it should be necessary. 
This motor would be designed for a good 
speed regulation and connection by means 
of a pair of clutches to either one of the 
exciters. 

The governors are self-contained, oil- 
actuated, and have their pumps immersed 
in their oil reservoir. They are driven 
by a silent chain from the generator 
shafts. 

The main units are each carried on two 
sixteen-inch by forty-eight-inch babbitted 
bearings, each fitted with six oil rings for 
flooding them with oil from the cellars 
contained in their pedestals. While in 
the pedestals the oil is cooled by means 
of water coils built into them. Each 
bearing also has in its lower portion a 
number of small openings which are con- 
nected to a triplex power-driven pump. 
capable of supplying oil at a pressure of 
1,000 pounds to the square inch. 

The shaft is flared out at either end to 
form a flange to which is bolted a wheel 
disc. The shaft is also enlarged at the 
centre to carry the cast-steel pole rim and 
spider. This is a single casting weighing 
twenty-six tons. The pole-pieces are 
wedged to the exterior of this rim. 

The stationary armature of the gener- 
ator is bar wound for 2,300 volts three- 
phase. No unusual or exceptional fea- 
tures are incorporated in the generators. 
The exciters are also two-bearing, having 
a water-wheel on one end and a flywheel 
for close regulation on the other. These 
units are standard direct-current ma- 
chines, generating at 125 volts, flat com- 
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pounded, running at 430 revolutions and 
having ordinary self-adjusting bearings. 
The station contains thirteen 1,667-kilo- 


watt, oil-filled, shell-type, oil-circulated- 


transformers in boiler-iron cases. ‘These 
transformers are grouped in four banks 
of three each to receive energy at 2,300 
volts, delta, from the machines and to 
supply it to the line at 75,000 volts, Y. 
Taps are provided for the intermediate 
voltages of 56,250 and 37,500. 

These transformers, instead of having 
internal water-cooling coils, are so built 
that when the oil is supplied to them 
under a slight pressure, it will automatic- 
ally distribute itself throughout their 


IMPULSE WHEEL, 
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5,500 Horse-PowErR. 865- 


windings and return itself by gravity to 
the waste pipe. The piping and connec- 
tions for this circulation are placed in the 
basement of the power-house, and consists 
of a four-inch supply line, a six-inch 
return line, and a four-inch waste. The 
oil coming from the transformers enters 
a receiving drum from which it is drawn 
by two five-inch centrifugal pumps, motor- 
driven by variable-speed direct-current 


‘motors. Either pump will supply the en- 


tire station in an emergency. These 
pumps force the oil through a set of 
hoiler-tube coolers, having a total area 
of 4,500 square feet, and from them it re- 
turns to a pressure line which supplies 
the transformers. This svstem has care- 
fully been laid out with strainers, bv- 
passes and other auxiliaries so that the 
entrance of any foreign substance into the 
oil will not cause trouble throughout all 
the banks. As the system is under press- 
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ure from the time the oil enters the 
pump, any leakage will be outward and 
there will be no possibility of water leak- 
ing into the oil, as is the case where the 
water-coils under pressure are placed in 
oil-filled transformers. 

The cost of installing this kind of a 
system is also somewhat less than for a 
similar installation using water cooling. 

Water for the cooling sections is by- 
passed from one of the exciter tail-races 
into a flume built across the top of the 
coolers. 

The generator leads pass through ducts 
to the generator switches, from thence to 
the low-tension side of the transformer 
banks. The station is not equipped with 
a complete 2,300-volt bus-bar. There are, 
however, tie switches placed between ad- 
jacent machines equipped with double- 
throw switches in such a manner that in 
case of necessity any generator can be 
transferred by means of this transfer line 
to any single transformer bank, or in case 
of absolute necessity, run in multiple with 
some other generator on a single trans- 
former bank, or, if desired, the entire 
station can be tied together by means of 
this transfer bus and operated as a single 
unit. 

The transformer banks connect on their 
high-tension side through knife-blade 
switches to a single bus-bar which is sec- 
tioned in the middle. The two outgoing 
circuits are tapped off this bus-bar between 
adjacent transformer banks through oil 
switches. These switches are remote- 
control, non-automatic. By use of them 
and the oil section switch, all high-tension 


- power switching can be handled without 


the use of air-break switches. At the 
same time, the investment for high-grade 
switching is reduced to a minimum. The 
%,300-volt oil switches are installed in 
concrete cells with concrete barrier walls 
and tops. The disconnecting switches for 
them are also separated by barrier walls 
where possible. The 60,000-volt oil 
switches are not only installed in con- 
crete cells in accordance with standard 
practice, but are each of them enclosed in 
a separate concrete room containing no 
additional apparatus except lightning 
arresters. 

The high-tension wiring is run in ducts 
throughout, no open wiring being per- 
mitted except connections from trans- 
formers to the walls through their dis- 
connecting switches, and from the light- 
ning-arrester disconnecting switches to the 
lightning-arrester banks. 

The lightning arresters are the General 
Electric multiplex type, consisting of al- 
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ternate carbon spark-gaps and resistance 
in accordance with their latest practice. 
The circuits are equipped with choke-coils, 
consisting of twenty turns of hard-drawn 
copper, after passing the lightning arrest- 
ers and before entering the oil switches. 
The leads after passing the choke-coils 
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the leads converge on to the first tower 
of the transmission line, 

From the power-house the transmission 
line runs in as near as may be a straight 
line to the mouth of the Kern river 
canon, where it sweeps off to the left 
across the Cottonwood hills and then takes 
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and tap for the lightning arresters, pass 
out of the building through rectangular 
openings, located immediately below the 
eaves. To prevent the drip from the long 
run of roof in back of this location from 
falling on them, a gutter extends for a 
few feet across the roof above each en- 
france. From the eaves of the building, 


a due south course across the edge of the 
Bakersfield plains. The line then enters 
the mountainous section through Tejon 
cañon, follows across the end of Castaic 
Lake and across the divide immediately 
above German Station. 

This is the steepest portion of the trans- 
mission line, as the drop from the top of 
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the hill to the road below is over 1,000 
feet in 3,500 feet. From here south the 
transmission line follows the waters in 
Piru creek and its tributaries, the char- 
acter of the country changing gradually 
from low, rounded hills with grassy 
slopes, to deep narrow gorges walled with 
precipitous shale cliffs capped with sand- 
stone ledges. Typical views along the 
line are given in Figs. 6 and 7. 

A section here of about five miles in- 
volved very difficult work. Heavy angles, 
both vertical and horizontal, were neces- 
sary in a district where no permanent 
wagon road could be maintained, and 
where the tower footings were mostly in 
loose shale. One U-bend of the river was 
crossed by means of a long span, 2,250 
feet between the main supports, guided 
by an entirely unloaded tower at the bot- 
tom of the sag. 

Leaving the Piru cañon, the line passes 
in an almost straight line across about 
fifteen miles of rocky land, covered with 
scattered oaks and chaparral. After 
reaching the last crest of this district, the 
line falls away rapidly to the open country 
surrounding Newhall. Across this entire 
district it was necessary to construct a 
permanent wagon road to haul supplies 
and permit of patrolling the line during 
operation. 

In the Newhall district, the line crosses 
the San Fernando Mountains directly 
west of the long tunnel on the Southern 
Pacific. After this, it is in sight from 
the railway trains most of the way to Los 
Angeles and runs most of the time 
through open country. 

The tower heights range from thirty to 
sixty feet. They are uniformly con- 
structed of galvanized angle iron, bolted 
with galvanized bolts and held in shape 
by means of tension rods. There are 
no compressive braces, except one pair in 
the upper portions of the sides and be- 
tween the cross-arms, 

The nine insulators are spaced on six- 
foot centres, five on the upper arm and 
four on the lower. 

All portions of the tower are figured to 
be safe under a wind pressure of thirty 
pounds per square foot on the tower and 
the wire of a 700-foot span. The towers 
will also withstand absolute failure of 
any single wire, although none of the re- 
sulting strain is transmitted to adjacent 
wires. 

The foot-plates are twenty-four inches 
in diameter, of cast iron, painted black: 
They are attached to the bottom of four 
hy four-foot posts, which are painted 
black on top of the galvanizing, bolted 
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as extensions to the corner posts of the 
tower and set in the ground a depth of 
six feet. Tapered holes were dug for 
these foot-plates and the earth was tamped 
back on them very carefully. No con- 
crete footings were used, except on some 
special work in Los Angeles, where a 
great many of the tower heights exceeded 
sixty feet. The tower parts were made as 
light as was consistent with rigid con- 
structions. Under extreme conditions 
mentioned above the factor of safety in 
any steel member is specified to be not 
less than two and one-half. 

' No cast iron was permitted, except in 
the foot-plates. All connections are made 
with malleable iron castings with a factor 
of safety of four. The insulator pins are 
cast steel and furnished as a part of the 
tower. They bolt to the tower with four 
bolts and are cemented into the insu- 
lators. 

The transmission line is designed to 
consist of three circuits with the wiring 
spaced symmetrically on six-foot centres. 
This wire is seven-strand, 4/0 hard- 
drawn copper. It was greased and 
shipped to the purchaser on reels contain- 
ing usually two lengths of 4,000 feet each. 
Some wire was also purchased in shorter 
lengths for convenient use in the moun- 
tain section. No special difficulty was, 
however, experienced in handling full 
length pieces, even in the most rugged 
country. 

The tie wires passing around the neck 
of the insulator are of No. 1 copper 
strand; the four-bolt clamps are of brass; 
while the U piece placed in the top of 
the insulator to prevent chafing is of 
No. 24 copper. 

The transmission line is carried on 
spans as long as the character of the 
country would permit, with towers not 
exceeding sixty feet high. This maximum 
height was determined upon as the height 
which would give the lowest total cost of 
construction. 

The transmission lines are carried 
through from one end to the other, with 
transpositions only at switching stations. 
There are at present only three such 
buildings, two of which contain trans- 
former substations. 

The switching station proper is 
equipped with two sets of oil-break 
awitches for each Jine and two sets of 
knife-blade disconnecting switches for 
each line. The oil switches are connected, 
one set after another, into a complete 
circle. After passing through the dis- 
connecting switches, the incoming lines 
are tapped between alternate oil switches. 
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From the vacant jumpers left after these 
lines have been tapped in, their corre- 
sponding outgoing circuits are taken and 
after passing through the disconnecting 
switches, leave the building on the op- 
posite side. 

These buildings are constructed of con- 
crete in the most substantial manner. 
These circuits are isolated from each 
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for some time. The two transformer sub- 
stations have in their switching houses an 
arrangement identical with that in the 
other stations, except that openings were 
made in the west wall, through which leads 
were taken into the adjacent transformer 
house. The two were built together under 
the same roof and with continuous side- 
walls so that there is on the exterior little 
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other by means of concrete barriers and 
floors. Individual leads of the same cir- 
cuit are, however, run in the same com- 
partment. In spite of the large number 
of crossings called for by the wiring dia- 
gram, the dimensions of the building are 
not excessive, Provision has been made 
to connect horn lightning arresters to the 
circuits at these substations, if it is found 
necessary after the line has been operated 


to indicate the difference between the two 
ends of the station. In the transformer 
house provision has been made for two 
banks of 2,100-kilowatt transformers from 
the transmission line at 60,000 volts and 
delivering to the distribution at 30,000. 
The high-tension leads are tapped from 
two of the outgoing 60,000-volt circuits in 
the switching house, and after passing 
through oil switches join in a common 
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bus from which the transformers can be 
separated by means of _ knife-blade 
switches. 

This switching, with the exception of 
the transformer switches, is on a concrete 
deck, forming a complete second story in 
the switching house. On the under side 
of this floor, there are also hung the in- 
sulators for the 30,000-volt circuits. The 
30,000-volt oil switches are, however, 
placed on top of the floor. The lightning 
arresters for the 60,000-volt circuits are 
on the wall between the transformer and 
the switch house, and are separated from 
each other by six-foot barriers, while the 


30,000-volt arresters are against the end 
of the substation immediately below the 
oil switches and the outgoing 30,000-volt 
circuits. 

At Castaic there will be installed at 
present one bank of transformers, 2,100 
kilowatts, oil-filled and water-cooled. 
These transformers will sunply a 30,000- 
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of a double-throw knife-blade switch to 
the bus-bar, belonging to the west or to 
the middle circuit. When the east cir- 
cuit comes in it will have a pair of oil 
switches so that it can be run on either 
of the bus-bars. There are four step-down 
transformer banks, 4,500 kilowatts each, 
with their secondaries wound for either 
16,000 or 32,000 volts. Under ordinary 
conditions, all energy received from Kern 
river will be handled through the double 
15,000-volt bus. The transformers are 
oil-circulated. The oil after leaving the 
transformer is handled in the same man- 
ner as at Kern river. 

This building also contains provisions 
for switching the old 30,000-volt trans- 
mission line with its various branches and 
all the 15,000-volt distribution around 
Los Angeles. 

All bus-bars wiring connections to the 
transformers and the outgoing circuits 
are carried in ducts. In the new portion 
of the station these are pulled with 15,- 
000-volt leaded paper cables of 211,000 
circular mils cross section, with the excep- 
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tion of the Westinghouse generator, which 
has 400,000 circular mils cables. 

There were installed in this plant dur- 
ing 1903 two 2,000-kilowatt, 2,300-volt 
Curtis turbine alternators, with 4,000- 
horse-power of Stirling boilers, in units 


volt transmission, now being built by ‘the 
Ventura County Power Company, west 
from Castaic to Saticoy, where a branch 
is taken off to Oxnard, while the main line 
continues to Ventura. This branch will 
eventually be continued to Santa Barbara, 
where the Edison Electric Company has 
extensive holdings. | 

At Fernando there will be installed at 
present a 1,200-kilowatt bank which will 
supply local light and power at 2,300 
volts. 


The ‘transmission terminates in Los 
Angeles at the steam and transformers 
station known as Los Angeles No. 3. 
Both circuits enter the station through the 
east gable. After passing through choke- 
coils, the lines enter oil switches which 
connect them to their respective bus-bars. 
There is also an oil tie switch between the 
two buses. Each transformer has an oil 
switch which can be connected by means 


of 500-horse-power each. When it be- 
came necessary to order an extension for 
the plant in 1905, larger size apparatus 
was determined upon throughout; 5,250- 
horse-power of 750-horse-power units was 
installed in the boiler room, and a steam 
turbine consisting of a single 6,000-kilo- 
watt Westinghouse-Parsons turbo alterna- 
tor, with Worthington condensing equip- 
ment, driving a generator wound for 16,- 
500 volts Y, and run with grounded neu- 
tral on the fifty-cvcle distribution of the 
company. The generator operates per- 
fectly and runs in multiple with the main 
system without causing any disturbance 


whatever. 
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NEW LIGHTS AND NEW ILLUMINANTS 
FROM THE CENTRAL STATION’S 
POINT OF VIEW.: 


BY R. 8. HALE. 


The new illuminants are devised by 
engineers and inventors, and are a great 
advance in the art of lighting. 

The public in the form of customers 
of the central station uses the new illumi- 
nant and gets the advantage. 

The central station is the intermediary 
between the inventor and the customer. 
From most points of view the central 
station makes and sells electricity rather 
than light, and if the central station pro- 
duces and sells its product purely as elec- 
tricity, then although the result might be 
important, yet the question of the method 
of handling the introduction of new illu- 
minants would be of comparatively slight 
importance to the central station, or 
rather the central station has but little to 
do with it. When the central station is 
concerned with electricity only, it looks 
forward either to having the new illumi- 
nants give so much more light that they 
may cut down the total output of elec- 
tricity, or, on the other hand, that the 
new illuminants may so increase the 
demand for light that the total output 
of electricity will increase; and if the 
central station is supplying only elec- 
tricity, and taking no consideration of 
how it is used—in other words, if the 
central station pursues a policy of making 
no lamp renewals whatsoever — then, 
while the central station is interested in 
the result, it can do but little more than 
to wait. 

If, however, the central station is sup- 
plying lamps and including the cost of 
them in its charge for electricity—in 
other words, is selling light—then the 
new illuminant comes before the central 
station manager in a very immediate and 
practical way; and in the following notes 
I have given some of the essential factors 
that can not be ignored, and some personal 
opinions which, however, I do not con- 
sider final. They are merely in the way 
the question strikes one at the moment. 

In the first place the new illuminants 
are an improvement, and the word itself 
means that the new illuminants give a 
greater ratio between the light received 
by the customer and the current sold. 

The immediate effect may be either 
that the central station sells the same 
number of units of electricity and the 
customer gets more light, or that the cus- 
tomer gets the same amount of light as 


1 A paper presented at the convention of the Illumina- 
ting Engineering Society, Boston, July 31. 
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before and purchases less electricity; and 
while the immediate effect must lie be- 
tween these two points, yet the final re- 
sult is effected by the increase in business, 
and may be such that even more units 
of electricity are used than ever before, 
and of course in such case, very much 
more light. 

While it is possible that the new illu- 
minants may permanently cut down the 
central station sales of current for light, 
yet this is very improbable. It is possible, 
for instance, that an improvement to say 
fifty candle-power per watt would affect 
the central station lighting business, and 
would be as unpleasant to the central 
lighting stations as the railroads once 
were to the stage coaches. However, the 
final result will be the same whatever the 
central station does, and in my opinion 
the final result will actually be a very 
large increąse of business. Any improve- 
ment in illuminants will bring in at least 
some competitive business. For instance, 
in Boston the sales of electricity amount 

to about three and one-half million dol- 
lars per year, and the sales of gas to about 
three million, Much of both of these is 
for power and heat, but even assuming 
that half of the gas sold is for lighting 
purposes, this leaves a possible competitive 
field open to the new illuminants amount- 
ing to one and one-half million dollars, 
besides the competition with oil lighting. 
This should mean an income for elec- 
tricity of two to three million dollars a 
year, since customers will pay from 
twenty-five per cent to 100 per cent more 
for electricity than for gas, on account 
of the incidental advantage due to elec- 
tricity, such as savings in decorations, 
wall papers, ventilation, etc. 

In addition to the competitive field 
there are great latent possibilities. Many 
customers will pay $5 a month for a 
certain number of units of light. They 
will not pay $10 for double the num- 
ber of units, but they will pay, say, 
$10 for triple or quadruple the num- 
ber of units of light. Hence, while too 
great an improvement in illuminants may 
cut down the sales of electricity, there is 
an intermediate point where the improve- 
ment may actually increase the sales, and 
the improvements that are now apparently 
coming are, in my opinion, about this 
point. An improvement from one-third 
of a candle per watt to one candle per 
watt. such as is now in sight, will, in my 
opinion, ultimately increase the sales of 
electricity, and it will not be until we 
get to three or four candles per watt that 

the improvements in illuminants will cut 
down the sales of electricity. 
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In any case the final result will be the 
same whatever the central station does, 


‘and the central station should not at- 


tempt to interfere with the final result 
any more than the hackmen of the city 
should be allowed to force the railroads 
to have several stations instead of a union 
station. 

Although the final result will be the 
same, whatever the central station does, 


‘yet the immediate result to the central 


station that supplies free lamp renewals 
is a very important one. 

If the central station is supplying free 
lamp renewals and adopts the new il- 
luminants, the immediate effect will be 
to give the customers more light in pro- 
portion to the money they pay; and this 
may either cause an immediate fall in 
income, followed, possibly, by an increase, 
or the central station may use its influ- 
ence so that from the start the sales of 
current will remain the same or increase, 
while the light received by the customer 
shows a much greater increase. 

This is the candle-power question. To- 
day, or rather yesterday, the central sta- 
tion supplied a lamp giving sixteen 
candle-power for fifty watts. If, on the 
introduction of the tungsten and tanta- 
lum lamps, they give sixteen candle-power 
for twenty watts, the immediate effect 
would be a very considerable falling off 
in income, and the falling off in income 
would be much greater than the falling 
off of expense, since every central station 
has a large amount of fixed expenses that 
is not affected by the immediate use of 
current. 

If this were a free country and there 
were no socialists, a central station might 
wisely risk the temporary loss in income, 
looking to its future profits to make up 
for the loss, but if in this country the 
central station pays no dividends for one 
or more years, this is seldom or never 
taken into consideration in the future 
when the question of reducing its prices 
comes in; hence the central station, or 
rather the people who have been frugal 
enough to save the money that built the 
central station, must plan to earn their 
dividend each year, and can not risk los- 
ing it for even a short period. 

Even without this consideration, if we 
assume that the future result of the new 
illuminants is to give the public much 
more light for the same or more elec- 
tricity than at present, then the central 
station may properly attempt to reach 
this good result at once and instead of 
giving a sixteen-candle-power, twenty-watt 
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lamp in place of its present lamps, it 
may offer its customers a forty-candle- 
power, fifty-watt lamp at the start. 

It is true that very often a forty-candle- 
power, fifty-watt lamp will let a customer 
use two forty-candle-power lamps where 
he now uses five sixteen-candle-power 
lamps, but the public is less apt to cut 
down its supply of current if the central 
station supplies lamps of the same watt- 
age as before, and hence it is to the ad- 
vantage of both the public and the cen- 
tral station that the first move in the 
adoption of the new illuminants should 
be in the direction of the lamps of the 
same wattage as now, and of much greater 
candle-power. 

Another important part of the central 
station view of the question is on the cost 
of renewals. If the cost of renewals is 
small in proportion to the total cost of 
electricity, then a slight variation in the 
cost of renewals is not important. For 
instance, to-day a central station, such 
as the Edison Electric Illuminating Com- 
pany of Boston, supplies both eight and 
sixteen-candle-power lamps free. The 
cost of renewals of the eight-candle-power 
lamps is slightly more than of the sixteen- 
candle-power, but the difference is s0 
slight that it can be disregarded. 

One lamp company has just adopted 
the practice of proportioning its lamps 
so that the renewal cost per kilowatt-hour 
shall be the same for all sizes. Thus it 
supplies, we will say, a fifty-watt lamp 


- whose proper life is 600 hours with a total 


consumption of thirty units, and if the 
cost of the lamp is fifteen cents, this 
makes the renewal cost one-half cent per 
unit. If the 100-watt lamp costs say 
twenty-five cents, it would then be so 
proportioned for voltage, etc., that dur- 
ing its economical life it would use fifty 
units. This practice is good, but unfor- 
tunately it does not cover the whole situa- 
tion, since it 1s desirable that lighting 
circuits should be so arranged that small 
miscellaneous devices, such as cooking de- 
vices, fans, ete., should be supplied from 
the same sockets, and if the total cost of 
renewals becomes large in proportion to 
the cost of electricity, it is difficult to 
handle the question of free renewals. 
The central station, therefore, much 
prefers that the new il}uminants should 
he developed along the line of lamps whose 
renewal cost will be small in proportion 
to the cost of clectricity. If, for instance. 
the price of electricity should get down to 
ten cents a unit on an average, and the 
renewal cost of the new iNuminants should 
become four cents a unit, this would 
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force the central station to give up the 
policy of free renewals. 

This situation has actually arisen to- 
day in the case of very large wholesale 
customers. For very large wholesale cus- 
tomers burning long hours, as for instance 
a department store whose lamps are kept 
going all day, the cost of electricity gets 
down in the neighborhood of three or four 
cents a unit, and for such business the 
central stations are in general giving up 
the policy of free renewals. Even in the 
case of these large customers, however, 
the fact that they have to pay for the 
lamps in a separate charge has caused 
them to use lamps that are not as eco- 
nomical as they should be. 

In the case of small customers we have 
just had an instance in Boston where we 
put out the tantalum lamps at a renewal 
charge that not only made the cost per 
unit of light much less than for the or- 
dinary carbon lamp, but even made the 
cost for the twenty-two-candle-power tan- 
talum lamp much less per hour than for 
the sixteen-candle-power carbon lamp. In 
spite of this fact we find that the cus- 
tomer objects very much more to paying 
an occasional thirty or sixty cents for a 
new lamp than he objects to paying sixty 
cents or $1.00 more every month on the 
bill. | 
The flaming arc is another good illus- 
tration of this feature. The flaming arc 
for outdoor lighting gives tremendously 
more light in proportion to the total cot 
and maintenance. The maintenance cost, 
however, is so great that the central sta- 
tion can not possibly afford to, include 
this in the price of current, so that the 
central stations have been forced to let 
the customer buy and maintain his own 
flaming arcs, and the results have been 
that the customer would rather pay a 
much greater total amount in the form of 
a bill for current than to pay the two 
charges for current and maintenance and 
trimming, even if the total of the two 
was less than the charge for the ordinary 
arcs alone. 

Another part of the question that af- 
fects the immediate interests of the cen- 
tral station, but which will finally cancel 
out, is the question of investment and 
antiquation. Take for instance the small 
carbon are lamp using carbons of five- 
sixteenths-inch diameter. This improves 
the light something like twenty-five per 
cent as compared with the arc lamp using 
one-half-inch carbons, but its adoption 
would involve purchasing a full supply 
of new lamps (since the old Jamps using 
a large carbon can not be fitted. over the 
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small carbons). This would often be 
spoken of as involving scrapping of old 
lamps, but the correct point of view is 
from that of purchasing new lamps. 
Scrapping the old lamps is merely a book 
entry, while purchasing the new lamps 
takes the money out of the pockets of the 
people who have saved it up. If the 
small carbon lamps are going to be used 
for ten or fifteen years, then this will 
furnish time enough for the saving from 
them to make up for their cost; but if 
within two or three years the tungsten 
incandescent lamp is going to replace 
all our present are lamps, then it is 
cheaper to wait for the tungsten than to 
purchase small carbon are lamps and use 
them for two years only. 

The Nernst lamp is to-day in much 
the same situation as the small carbon 
arc lamp. So far as we can tell, it is an 
improvement as compared with the ordi- 
nary incandescent Jamp, but it costs $40 
a kilowatt, and the question is whether it 
will save enough in the next year or two 
to make up for its investment cost when 
the tungsten lamp is finally put into 
service. 

Another feature that the central station 
has to consider very carefully in regard 
to these new illuminants is their great 
multiplicity. To-day, for instance, the 
Edison Electric Illuminating Company of 
Boston, supplies, cither free or at a nomi- 
nal cost, over thirty kinds of incandescent 
lamps, six or eight kinds of are lamps, 
and six or eight kinds of Nernst lamps. 
When the supply of any particular kind 
of renewal service is reasonably large, 
it can be handled with fairly good satis- 
faction, but we have the immediate prob- 
lem before us to-day, for instance, in re- 
gard to the Nernst lamps in our outlying 
districts. If a customer in a small town, 
such for instance as Dover or Bellingham, 
wants one Nernst lamp or one arc lamp, 
we can not very well afford to send a man 
out there especially to trim and maintain 
one lamp. Hence, obviously, it is not 
enough in the case of the new illuminant 
to say that its cost of maintenance, or 
renewal cost, 1s small when it is done in 
quantities. It is necessary that the new 
illuminant of a special kind must be 
quickly adopted in large quantities if it 
is to be adopted by the central station. 

Another question that affects the cen- 
tral station very closely is that of deliver- 
ies. Take for instance the “Gem” lamp. 
I should say that the central stations were 
very well satisfied to-day with this lamp 
and feel that its cost of renewal is such 
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that they could replace the ordinary car- 
bon with “Gems.” But nnfortunately the 
factories can not stop making ordinary 
lamps and go into making “Gem” lamps 
in one or two months, or even one or two 
vears. At first the output of these lamps 
was five per cent of the total, to-day it 
is something like twenty-five per cent, and 
it will be a year or two before it is 100 
per cent. While the central station may 
properly differentiate between different 
classes of customers, it must not dis- 
criminate. The central station, just like 
the telephone company, or the water 
works, may make one price for commer- 
cial business and another price for resi- 
dential business, but it must not differen- 
tiate between Brown and Smith whose 
business and use of current are alike. 
Hence, the question is, “Who shall get the 
‘Gem’ lamps, and who shall use the carbon 
lamps during the period of transition ?” 
This has been solved in part by making a 
temporary extra charge for the “Gem” 
lamps. For instance, the large companies 
to-day that formerly renewed ordinary 
lamps free, still continue this practice, 
and they also renew “Gem” lamps, mak- 
ing an extra charge of five cents only as 
compared with the cost of the lamp of 
fifteen cents and twenty cents. 

Apparently something like ten per cent 
to twenty per cent of the customers are 
willing to pay this five cents extra charge. 
The others prefer to pay twenty per cent 
to. thirty per cent more on the bill for 
electricity. Theoretically, of course, we 
could reduce the charge to four cents, 
three cents, and so on down until the 
extra charge for the lamps became so 
small that every customer would rather 
have them, but below five cents it is a 
question whether there would be much 
difference in the demand. 

This question can also be handled in 
the same way that the New York, New 
Haven & Hartford Railroad reduced its 
fare to two cents a mile, by picking out 
different divisions and saying frankly to 
everybody that they reduced the rate in 
one division, and that as quickly as it be- 
came possible to get out the schedules and 
do the clerical work, ete., the other di- 
visions would likewise be benefited. This 
resulted in no trouble, as the customers 
of the railroad easily recognized the ne- 
cessity. | 

In a similar way the central stations 
might pick out districts, or even classes 
of customers, and supply the “Gem” 
lamps free, sav first to the churehes, then 
say to municipal buildings, then say to 
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residences, and so on until all customers 
were receiving them. 

The “Hylo” lamp, while not in one 
sense a new illuminant, yet might properly 
be considered among them. The “Hylo” 
lamp saves the customer a great deal in 
places where he simply wants a dim light, 
but it costs the customer considerably 
more when he is using the full candle- 
power. Hence, a customer who wants a 
little light for a considerable number of 
hours, and a good light for a short num- 
ber of hours, gets it very much cheaper 
by the use of the “Hylo” lamp. The cus- 
tomer who now keeps in darkness when he 
would like a dim light will get his dim 
light from the “Hylo,” paying for that, 
and also paying an extra cost for the time 
when he wants a good light. 

It is a question whether it would not be 
cheaper for the customer to put in two 
sockets side by side, one with a small one 
or two-candle-power light, and the other 
with an ordinary lamp of much better 
efficiency than the “Hylo.” 
cost of the second socket should not be 
over seventy-five cents or $1, for which 
fifteen cents or twenty cents a year would 
be a fair allowance, and it would cer- 
tainly seem as though this would be 
cheaper than to have the extra cost of the 
“Hylo.” 

All the new reflectors, such as Holo- 
phanes, etc., are in a sense really new 
illuminants. They result in giving more 
light where it is needed, for the same 
amount of electricity, or the same light 
for a less amount of electricity; hence, a 
good reflector is just as good as an im- 
provement in the efficiency of the lamp, 
and should have the same final result in 
the central station’s business. In this 
case, however, it is somewhat simpler to 
have the customer supply the reflector, 
and this has resulted in the kind of diffi- 
culties that the central stations are hav- 
ing from the new light being handled by 
the customer so far as reflectors are con- 
cerned. If the central station had in the 
past always supplied the reflectors to the 
lamps, then any improvements in the re- 
flectors would have been just as difficult 
for the central station to handle as the 
tungsten, Nernst and other new lamps. 

A very good summary of the difficulty 
that the central stations are having with 
the new illuminants is to call them grow- 
ing pains. They are the difficulties that 
alwavs arise when anv new invention is 
made. If the customer supplies the 
lamps, as he does the reflectors, then the 
customer has the difficulties, and the cen- 
tral station waits for the final result, 
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which may be either more business or 
less business. If, however, the central 
station supplies the lamps, it must handle 
the question so as to give as small a tem- 
porary loss of income as is possible, and 
so as to get the final result from the new 
illuminant as quickly as possible. 

The central station must also handle 
the transfer from an old illuminant to a 
new, so as to avoid as far as possible any 
unnecessary scrapping of machinery. The 
central station should not adopt an im- 
provement that will result in only five 
per cent or ten per cent saving if at the 
end of a year or two it expects to find 
still another improvement has made the 
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New Power Plant of the Pa- 
tapsco Electric and Manu- 
facturing Company. 

The Patapsco Electric and Manufactur- 
ing Company, Ilchester, Md., recently 
completed its new dam and power-house, 
which, as will be seen from the follow- 
ing description, furnished by the consult- 
ing engineers, Newton & Painter, and 
presented through the courtesy of Allis- 
Chalmers Company, of Milwaukee, whose 
generators are here installed, has many 
unique features. The power-house 18 
placed inside of the dam, with the waste 
water passing over the top of it. The 
dam is situated on the Patapsco river 
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change of the year before a serious net 
loss on account of the very high depre- 
ciation. 

The central station difficulties are what 
might be called detail questions, but it 
does not help us in handling these details 


to expatiate on the great future savings. 
Wise handling of the transfer by the 


central station will mean a considerable 


difference to the public, and this differ- 
ence will be important, even if the savings 
by the new illuminants are much more im- 
portant. 

If any one doubts the wisdom of hav- 
ing a central station try to handle all these 
difficulties of illumination and lamps and 
candle-power, ete., all that is necessary is 
to ask such person to look at the results 
in countries where the central station con- 
fines itself solely to the supply of elec- 
tricity, and leaves the question of lamps 
and illumination to be handled by the in- 
dividual customers. 


about one-and-one-half miles below the 
company’s other plant, or about three 
miles from Ellicott City and five miles 
from the western limits of Baltimore. 

The part of the dam used as a power- 
house is 108 feet long, fourteen feet high 
and twenty-seven feet wide, except at the 
buttresses, where it is eighteen feet. The 
power equipment consists of two thirty- 
two-inch horizontal turbine water-wheels 
running at 240 revolutions per minute, 


-each direct connected to 300-kilowatt, 


11,000-volt, three-phase, sixty-cycle Allis- 
Chalmers alternating-current generators. 
The voltage is unusual, but the trans- 
mission lines cover such a large territory 
that it was decided to use 11,000-volt 
generators in place of stepping the cur- 
rent up. 

The turbines are fitted with governors, 
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so arranged that either will control both 
wheels when the generators are run in 
multiple. The generators have 125-volt 
belted exciters. 

The switchboard, located at the end of 
the power-house, is ten feet eight inches 
long and eight feet three inches high, 
stands twelve feet from the wall, and is 
enclosed by grill work on each end. It 
is fitted. with three voltmeters, two of 
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each generator, so that it can be told at 
a glance if either phase is overloaded. 
Polyphase indicating wattmeters have 
been provided, one for the street service 
and the other to indicate the total out- 
put; also two polyphase recording watt- 
meters, one for street service and the other 
for the commercial circuits. A polyphase 
curve-drawing wattmeter is further used 
for recording the total output of the plant. 
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At each end the buttresses and deck of 
the dam rise ten feet above the spillway, 
so as to allow for floods. The spillway 
is 168 feet long and arranged with anchor 
bolts, so that in case it should be found 
desirable, planks can be bolted to it suffi- 
cient to add two feet. The dam is built 
‘of reinforced concrete and the “deck” is 
supported by nineteen ‘buttresses eighteen 
inches thick, which are spaced twelve feet 
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Which are connected directly with two 
phases (at bus-bars) and the other 
through plugs, so that the other phase 
of either generator can be read. A syn- 
chroscope is placed under the voltmeters, 
all of which are mounted on swinging 
brackets attached to the end of the board. 
As the exciters are arranged to be operated 
In multiple, a regulator is used for con- 
trolling the voltage of the generators. 
Three ammeters have been provided for 


The leads to the generators and com- 
mercial and street feeders are fitted with 
distant-control oil circuit-breakers with 
disconnecting switches. The breakers for 
generators have time-limit relays, so in 
case of trouble on the outside feeders, thev 
will not be thrown before the others. 
The dam has a length of 220 feet, and 
is forty feet nine inches wide at its base. 
Its height from the normal tail waters to 
the spillway is twenty-six feet six inches. 


centres. The deck of the dam is eighteen 
inches thick at the bottom and tapers to 
ten inches at the top. 

The part of the dam used for housing 
the plant is fitted with a false ceiling 
hung five feet from the inside so as to 
protect the apparatus from any water that 
might seep through the deck. The ceil- 
ing slopes until it reaches the vertical 
sides, forming the power-house. The side 
next to the tail waters is fitted with win- 
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dows. These windows furnish plenty of 
light, even when the water is flowing over 
the dam two feet deep. The part of the 
dam not protected by the false ceiling is 
comparatively dry, as very little water 
gathers on the inside of the deck, and 
what does collect there follows down the 
concrete deck until it reaches the drain 
at the bottom. The water for operating 
the turbines is taken through the deck 
five feet six inches below the crest of the 
spillway, which helps to keep the trash 
racks clear of driftwood, etc. Each trash 


rack is ten feet six inches and the flumes 


to turbines seven feet in diameter. Two 
waste gates are placed near the bottom of 
the dam, the water passing under the 
floor. 

' The waste water going over the dam 
is carried on the incline of the spillway 
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SEASONING OF TELEPHONE AND 
TELEGRAPH POLES.’ 


BY HENRY GRINNELL. 


The scarcity of timber suitable for tele- 
phone and telegraph poles ‘has of late 


assumed serious proportions. To users 
of poles, therefore, the question of how 
best to meet this situation is of first im- 


portance. Latest reports of the Census 
Office show that there were in operation 


in 1902 approximately 700,000 miles of 


pole line. Subsequent additions, however, 
together with certain railroad pole lines 
not reported, would enlarge this figure. 
It is safe to assume that there are in 
operation at present fully 800,000 miles 
of line. The average line contains about 
forty poles per mile, so that there are ap- 


TABLE I. 


WEIGHT AND PERCENTAGE OF MOISTURE OF WHITE CEDAR POLES AT WILMINGTON, N. C., 
BASED ON 600 POLES. 
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Spring Cut. 


| Summer Cut. | Autumn Cut. | Winter Cut. 
Duration of | 
; oning. Weight Moisture wW Moisture | Moisture Moisture 
Honthe” | percabie Comet, | per cubic [GUMEBE, per Cubic FOND, Per Gubio | Gon Gatt 
poole | of Dry Foot. of Dry | Foot, of Dry | pEOOt: of Dry 
nds. | Weight, |! Pounds. | Weight. | Pounds. | weight, Pounds. ' Weight. 
phe Stash Seats | | | 
0 oesie ia 34.8 68 36.6 77 38.7 | 87 38.9 88 
A EAE seed 27.7 34 28.5 38 29.5 43 29.9 44 
Co noaie eiS 26.3 ! 27 26.8 29 27.9 35 28.3 37 
n E E A 25.9. | 25 26.5 28 27.7 34 26.7 29 
A O 25.7 24 26.5 28 27.5 33 26.5 28 
Oo O as 25.6 24 26.7 29 27.2 31 26.0 26 
GO o68 bikie ee 25.5 23 26.8 29 26.7 | 29 25.7 24 
© E EE 25.4 23 27.0 30 26.5 28 25.6 24 
e reales 25.4 23 26.9 30 26.2 | 27 25.6 24 
| EE 25.3 22 26.7 29 26.0 :; 26 25.6 24 
10: eacee 25.0 21 26.7 29 25.9 ! 25 25.5 23 
16 eee ore ee eee sra 26.6 29 25.7 24 25.5 23 
l eiote eens 26.5 28 25.7 24 25.5 . 23 
LO aan aaaie-s ord 26.4 28 25.7 24 25.5 23 
1E. EREE E 26.2 27 25.7 24 ere a 
TO E E EEE 26.2 27 25.7 24 
TA auars ek 26.1 26 20.8 25 
26.0 26 at's si 
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! Dry weight, according to Sharpless (Vol. IX. Tenth Census), is 20.7 per cubic foot. 
The average volume of thirty-foot poles was 20.76 cubic feet, and of twenty-five-foot poles, 14.58 feet. 


to within sixteen feet of the tail water. 
This incline causes the water to fall about 
ten feet from the side of the dam. and, 
as the river bed is quite rocky at this 
point, the bottom is not pitted to any 
vreat extent. 

The dam backs the water up three- 
quarters of a mile, with an average width 
of about 500 feet. to the tail waters of a 
cotton mill located at Tehester. 

The plant will supply current for both 
power and lighting, At present Ellicott 
Citv, Catonsville, Irvington, Carroll, 
Halethrop. Arbutus, St. Denis, Elkridge 
and a part of west Baltimore are being 
supplied from the other plant, the terri- 
tory covered being about six by ten miles. 
There is a large dav load, as about 250- 
horse-power in motors are supplied at 
different points. As soon as the new plant 
is in operation, if is intended to extend 
‘he lines to West Arlineton and Mount 
Washington, about fourteen miles. 


proximately 32,000,000 poles in use. As- 
suming that the average life of a pole is 
twelve vears, it follows that for the main- 
tenance af the lines now ^n operation 
there are needed each vear more than 2.- 
650.000 poles. Such an enormous demand 
must soon deplete the available supply. 
This is fully recognized by the different 
companies. 

The experiments which are here de- 
scribed were conducted in cooperation 
with the American Telephone and Tele- 
graph Company, and are among a number 
carried on hy the Forest Service to de- 
termine the best means of prolonging the 
length of service of poles and other tim- 
hers, to the end that the number required 
each vear for repair and maintenance mav 


1From a circular of the United States Department of 
Agriculture, Forest Service. 
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be reduced and the overcutting of the 
forest checked. - 

The questions involved in experiments 
to prolong the length of service of timbers 
fall naturally into two groups: (a) those 
which pertain to the rate of seasoning and 
(b) those which pertain to the preserva- 
tive treatment and durability. The pres- 
ent circular deals only with those forming 
the firgt group. Those taken up are: 

1. At what rate does seasoning progress 
in telephone poles? 

2. Does the time of year when timber 
is cut affect its seasoning ? 

3. Does the time of year when timber 
is cut affect its specific gravity? 

4, How much shrinkage occurs in air- 
seasoning ? | 

5. What are the causes of the checkitg 
of poles during air-seasoning ? 

6. What is the best season for cutting 
poles ? 

Experiment stations were established at 
Dover, N. J., Thorndale, Pa., Pisgah, 
N. C., and Wilmington, N. C. As a part 
of the tértns of cooperation, the American 
Telephone and Telegraph Company sup- 
plied during the experiments a fixed num- 
ber of poles each month. aan: 

All poles were peeled immediately after 
being cut and were then hauled or rafted 
to the seasoning yard, where they were 
skidded in single tiers about two feet 
above ground. | 

As soon as possible after being placed 
on skids each pole was numbered, its 
weight taken, and its circumference at six 
feet and at thirty feet from the butt (or 
twenty-five feet in the case of the shorter 
poles) recorded. Weights and measure- 
tents were taken about once a month un- 
til the poles had practically ceased to lose 
weight. To determine the volume, weight 
per cubic foot, and specific gravity of the 
poles, a series of circumference measure- 
ments was made at the butt, ak successive 
five-foot points, and at the top. 

Although poles were cut in all twelve 
months of the year, it has been thought 
best in grouping the results to classify 
them as spring, summer, autumn, and 
winter cut, beginning at March 1. The 
tables show the average weight per cubic 
foot at the time of cutting and at sub- 
sequent seasoning intervals. The weight 
per cubic foot was found by dividing the 
weight of the average pole by its volume, 
which in turn was calculated from the 
average of the circumference measure- 
ments and from the length. The weight 
of the average pole at each seasoning stage 
mav be found from the tables by multi- 
plving the weight per cubic foot at the 
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desired time by the volume of the pole. 
The dry weights of cedar and chestnut 
wood used im the computations are those 
given by Sharples, in Volume IX, Tenth 
Census. 

CEDAR POLES. 

Tables I and II show the results of sea- 
soning cedar poles from ten to seventeen 
months at Wilmington, N. C. Table I 
gives the weight per cubic foot and the 
percentage of moisture at various stages 
of seasoning of the average pole in each 
seasons’s cut, assuming the dry weights of 
the wood to be 20.7 pounds per cubic foot. 
Since these poles had been in water for 
varying lengths of time before a weighing 
could be obtained, the weights may not 
correspond with those which would have 
been obtained starting with green wood. 

From Table I it is evident that poles 
cut in autumn and winter weighed more 
per cubic foot when they came out of the 
water than those cut in spring and sum- 
mer, and thus had to lose more water be- 
fore reaching dryness. The table also 
shows that spring-cut wood continued 
lightest as long as weighing was con- 
tinued. At the end of six months, how- 
ever, the difference between the spring 
and winter cut is insignificant. In a car- 
load of poles it would amount to only 
about 250 pounds. 

Table II gives for the average pole cut 
in each of the four seasons the loss in 
percentage of the original weight at dif- 
ferent periods of seasoning. 

Table II is based on the original weight, 
and, unlike Table I, does not consider the 
dry weight of the wood. There is, there- 
fore, a variation between the two tables 
in the relationship between the seasons of 
cutting and seasoning. While the winter- 
cut poles contain a greater amount of 
water at first, they season most rapidly 
and regularly after the first month and 
show increased loss of moisture each 
month until practically air dry. In the 
autumn and spring cuts the drying is 
continuous, but less regular, while in the 
summer cut, after three months, an in- 
crease in water content begins, and con- 
tinues till about the ninth month. 

Tables I and II show, then, that poles 
cut in spring contained Jess moisture than 
those cut at other seasons and continued 
lighter throughout. Winter-cut poles, al- 
though heavier when green, dried out 
faster than those cut in other seasons, but 
hever caught up with the spring-cut poles. 
Summer-cut poles dried out rapidly for 

the first few months, but drying ceased 
with the approach of winter and the 
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weight was not further reduced until the 
following spring. 

The following statement shows, for 
conditions corresponding to those of the 
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this case the weight of the green wood 
was greatest in summer. Spring, winter, 
and autumn followed in the order named. 
The seasons’ cuts, arranged in the order 


TABLE II. 
LOSS OF FIRST WEIGHT OF WHITE CEDAR POLES AT WILMINGTON, N. C. 


Loss of First Weight. 


| 


Duration of Seasoning. 
Months. Spring Summer Autumn Winter 
Cut. ut. Cut. Cut. 
Per Cent. Per Cent. Per Cent. Per Cent. 
n cote see E E E E E EE EE. hate 20 22 24 23 
Ia ES POLE E E ee a ee ees 24 27 28 27 
Bo GR ONE E as Sera ae A A atta Rio aback EE pas 26 28 28 31 
ee Pre ear ae ere er Pe ee 26 28 29 32 
Ds Na Wah kip a EE es E E ENE av a ts a 26 27 30 33 
Oss Sees oer oR a cache Sharia ee oie Vek ee E 26 27 31 34 
E EE EEE ENA ase as GAR EET T EEE E 27 26 32 34 
E EEEE Res hak als See E T eee ee eee 27 27 32 34 
E E Ow ES ead LAA COA Shea E 27 27 33 | 34 
Ohi EE Bora aire E aks Abra E ta tete dng Sui ew 28 27 33 34 
bs neers ae ar ere a as een ee ae ee hace ks n 27 34 34 
MO acces P AAEE E E EA E TEN E A cole 28 34 34 
ED E E teehee A E E E E EA AA 28 34 34 
E E EAE T E E E E A ETA 28 34 zs 
a asi een E E EE E E E ek deel oons 28 34 
TG E E PEREN OEE E EE A T E ES RN 29 33 
DO E EEEE E ie Uae ATT ERE 29 T 


experiment, the length of time poles cut 
in the different seasons should be held be- 
fore shipment to secure the lowest freight 
charges and at the same time minimize 
insurance and storage charges: 


; Months. 
Winter cut ........c cece eves 4 to 6 
Autumn cut................. 7 to 9 
Spring cut ..........ccc ee eees 3 to 5 
Summer cut....... bak EERE 2 to 4 


Air-dry weight of cedar is from sixty- 
five to seventy per cent of green weight, 


of their respective moisture contents, 
show that for seasoning periods of three 
months or less spring was the best time 
to cut, summer, autumn, and winter fol- 
lowing in the order named. For periods 
of twelve months or over, however, the 
order is winter, autumn, spring, and sum- 
mer. 

Winter-cut poles at Dover weighed 
more per cubic foot when green than other 
seasons’ cuts. Summer was next heaviest, 


TABLE III. 
WEIGHT AND PERCENTAGE OF MOISTURE OF CHESTNUT POLES AT DOVER, N. J., BASED ON 400 


POLES—VOLUME, 22 CUBIC FEET. 


wae —_— oe ee — a 


Spring Cut. i Summer Cut. | Autumn Cut. | Winter Cut. 
A ces nes Ree ee et are ee = Cie 
| | ! 
Duration of P Moisture se Moisture |- ; ' Moisture | Moi 
nin Weight Weight Weight Weight oisture 
“Months. | per ubie | Go>eent: per Cubic | Content: | par Cubie | Content: | per Cubie | yontent 
Pounds. Weight. Pounds Woight. | Pounds. we BE. Pounda: < pry | 
| 
| | 
E 50.8 81 51.5 83 50.8 | 81 51.8 85 
E Cee ee 49.0 75 48.8 74 48.4 72 50.8 | 81 
T O 47.5 69 47.4 69 47.2 | 68 49.8 | 77 
e EA 46.5 66 46.8 67 47.0 67 48.7 73 
RT A 46.0 64 46.6 66 46.8 | 67 47.5 69 
EEA 45.5 62 46.4 65 46.6 66 46.3 65 
Gay O 45.1 61 46.2 65 46.2 65 45.3 61 
7 teria k 44.5 59 46.1 64 | 45.5 62 44.5 59 
E A ASA ae 45.7 63 44.7 59 44.1 57 
ON TOOT 45.0 60 ` 43.9 56 43.8 56 
10! Scscenntatanne 44.0 57 | 43.2 54 43.2 54 
E S 43.4 55 42.8 52 eke be 
O A 43.0 53 42.5 51 seg 
i. eee eee 42.7 52 : 42.2 50 
RONA 42.4 51 E < 


and an air-dry cedar pole contains about 
twenty per cent of moisture. 
CHESTNUT POLES. 

The poles at Thorndale were cut from 
younger trees than were those at Dover, 
and in consequence their weight per cubic 
foot of wood is considerably greater. In 


and spring and autumn were lightest. 
Arranged in the order of lowest moisture 
content, the seasons’ cuts were as follows: 


spring ) 


autumn ( ummer, winter 


When green : i 


At 3 months : spring, summer, autumn, winter, 


f autumn. 


At 6 months : spring, winter ( summer, 
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_ § winter 
At 7 months: 1 spring t autumn, summer. 


At Pisgah, winter-cut wood was con- 
siderably heavier than that cut at any 
other season, and, save in a single case, 
at no time did it reach the dryness of 
the other cuts. Considering only the 
amountof moisture, summer here ap- 
pears to be the best cutting season. 
Spring, autumn, and winter follow in the 
order named. | 

Tables III, IV and V are derived from 
data obtained on chestnut poles at the 
three stations mentioned. They give for 
the average pole in each season’s cut, at 
various stages of seasoning, the volume 
and weight in pounds per cubic foot and 
moisture content in per cent of the dry 
weight. The dry weight of chestnut wood 
is assumed to be 28.07 pounds per cubic 
foot, which is the figure given by Sharp- 
less, in Volume IX, Tenth Census. 

Table VI is based upon original weight 
and does not consider the air-dry condi- 
tion of the timber. Like Table II, it is 
mainly valuable to the shipper in showing 
what reduction in weight may be looked 
for by holding poles cut in any season. 

It will be understood that this table 
does not serve as a basis for comparison 
of poles cut at different seasons, since in 
this case the practical consideration is not 
the percentage of the original weight lost, 
but the actual weight reached, which was 
shown in Tables III, IV and V. 
SPECIFIC GRAVITY OF WOOD. 

While there is but little, if any, differ- 
ence in the specific gravity of pure wood 
‘substance or cellulose, regardless of the 


kind of tree, the specific gravity of wood 


as found in the tree varies considerably. 

The following figures were obtained 
from the green chestnut poles cut at the 
three stations at different seasons: 


Season of Specific 
Cutting. Gravity. 
Winter .......... s... 0.8627 
Spring <ccsvece sues 

Summer ............ 0.8509 
Autumn ............ . 0.8467 


Shrinkage in wood may be distin- 
guished as longitudinal, radial, and tan- 
gential. Longitudinal shrinkage (in the 
direction of the length of the fibers) is 
practically inappreciable; radial shrink- 
age (in the direction of the radius) is 
from four to six per cent; and tangential 
shrinkage (in the direction of the cir- 
cumference) is about double the radial. 
In round timbers, such as telephone poles, 
shrinkage can best be determined by 
measuring the circumference. 

From thousands of measurements made 
on telephone poles during this experiment, 
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it was found that shrinkage was so slight 
as to be almost negligible. 

Table VII gives the circumference at 
the six-foot and thirty-foot points for all 
the chestnut poles, and also the per cent of 
shrinkage at the end of twelve months. 
From this table it is evident that the 
maximum shrinkage was less than one per 
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to the uneven drying out of the wood aad 
the consequent strains exerted in opposite 
directions by the wood fibers in shrinking. 
There is more checking in the wood of 
broadleaf trees than in that of coniferous 
trees, more in sapwood than in heartwood, _ 
and more in summer wood than in spring 
wood. Inasmuch as under normal con- 


TABLE IV. 
WEIGHT AND PERCENTAGE OF MOISTURE OF CH&8TNUT POLES AT THORNDALE, PA., BASED ON 600 


| Spring Cut (Volume, Bummer Cut (Volume, Autumn Cut Volume! Winter Cut (Volume, 
2 


Duration of en ee 


20 Cubic Feet). 


20 Cubic Feet). 


| ight 
pone are Orie Moisture par cubic Moisture S Chibie eared per Cubic aren 
l Pe iroot Content. Foot. Convent. Foot. pce Foot. | sar Vent. 
| Pounds, |er Cent.| pounds. (Per Cent.) pounds. ‘| Pounds. — 
53.0 89 54.0 92 52.7 88 52.9 88 
50.1 78 50.1 78 50.5 80 51.7 84 
47.9 71 48.2 72 49.3 76 50.4 80 
46.4 65 47.4 69 48.8 74 49.1 75 
45.4 62 47.1 68 48.6 73 47.6 70 
44.8 60 46.8 67 47.9 71 46.3 65 
44.4 58 46.7 66 46.9 67 45.1 61 
43.9 56 46.4 65 45.7 63 44.3 58 
43.6 55 46.1 64 44.8 60 43.6 55 
43.6 55 45.7 63 44.1 57 42.9 53 
43-6 55 45.2 61 43.8 56 42.4 51 
42.4 51 44.7 59 43.2 54 42.0 50 
43.0 53 44.2 57 42.5 51 41.8 i 
42.5 51 43.7 56 41.8 49 41.6 pe 
42.3 51 43.3 54 41.6 48 41.5 
42.1 50 42.9 53 41.7 49 41.5 ri 
41.8 49 42.5 51 41.9 49 41.5 is 
41.8 49 42.4 51 41.8 49 41.5 
41.5 48 42.3 51 41.8 49 Ekas oe 
41.3 47 42.1 50 42.2 50 aeti ee 
41.0 46 41.7 49 RAFS ii SPA ve 
40.7 45 41.3 47 š cari oe 
TABLE V. 
SEASONING OF CHESTNUT POLES AT PISGAH, N. C., BASED ON 600 POLES. 
| Spring Cut. | Summer Cut. | Autumn Cut. | Winter Cut. i 
Duration of SA | oa | 
. ` Weight Weight - Weight ure Weight | Moisture - 
SEAE | pile Moisture] pir CMe Molsture| por Gable Moteur) per Cubic | Doniene 
| Ponnde: Per Cent.) pounds. (Per Cent.| pounds. Per Cent.) pounds. 
O paece seen 55.2 97 53.5 91 54.7 95 56.5 Di 
ENN | 52.3 86 50.6 80 51.7 84 54.3 A 
pL eee E ee 50.2 79 48.3 72 50.3 79 52.7 as 
a ENSE TEE Se 49.1 T5 47.0 67 49.9 78 51.5 ki 
e E E EE EAE 48.4 72 46.3 65 49.6 77 50.7 7 
ea enter | 48.1 71 46.0 64 49.0 75 49.8 n 
Oirean 47.7 70 45.8 63 48.8 74 49.2 is 
T angenan Neg 46.8 67 45.7 63 48.3 72 48.3 0 
o esa eee en oe 45.7 63 47.3 69 47.7 i 
EEE N 45.3 61 46.4 65 47.5 4 
IO seageuwaves 44.8 60 45.8 63 47.2 
a E owe semeees 43.8 56 45.5 62 aoe . 
D E EE 43.5 55 44.8 60 
DA Se oes aur wae 43.3 54 Sok P 
ye eee aes 43.3 54 
UG. ET 43.2 54 


| 


een 


eee eee | T ava font poles, 14.70 cubic feet. 
The average volume of thirty-foot poles was 21.12 cubic feet, and of twenty-five foot poles, 14.70 


cent, and that the average was but about 
0.5 per cent for the butt and 0.6 per 
cent for the top. 

CHECKING. 

All wood when undergoing a seasoning 
process, either natural (by air) or me- 
chanical (by steam, kiln-drying, etc.), 
checks or splits more or less. This is due 


ditions of weather water evaporates less 
rapidly during early seasoning in win: 
wood cut in autumn and early winter 18 
considered less subject to checking ar 
that cut in spring and summer. Rap! 


: or 
seasoning, except after wood is soaked > 


steamed, almost invariably results 
more or less serious checking. 
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The worst checking during seasoning 
experiments occurred at the Pisgah, N. C., 
station, where the poles were cut from 
comparatively young, rapid-growing trees. 
The trees were felled with axes and the 
chopping was carelessly done, so that in 
many cases the butts and tops were some- 
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ADVANTAGES OF WINTER 


CUTTING. 

Winter cutting of poles has long been 
the general rule, since conditions continue 
to make it the best and cheapest season 
for the logger. Moreover, sap contains 
fewer nitrogenous substances in winter 


PRACTICAL 


TABLE VI. 


LOSS OF FIRST WEIGHT OF CHESTNUT POLES CUT AT THREE SEASONING B8TATIONS 


Dover, N. J. 


TAON 
Duration of l i f 
Seasoning. | Spring! ou eed ks Spring 
Months. tae cut. | Cut. | Cut 
ae ; : : 
Per rer Per 
Cent. | Gent. | Ceut. | Cent. | Cert- 


ragged and at times split. During 
ning, especially in summer, many of 
poles checked and split badly at the 
ind top, and in some cases pieces 
od of a width of several inches and 
lepth of three to six annual rings 
up from the ends of the poles for a 


of several feet. Such pieces or 


Thorndale, Pa. Pisgah, N. C. 

| Sum- Au- | Wir- |o Sum- Au- | Win- 
mer ; tumn ter PEE mer tumn ter 
Cut. | Cut. | Cur i | Cut. ` Cut. Cut 


Per Per Per 5 
Cent. | Cent. | Cent. a Cent. 


than at other seasons, and since fungi ob- 
tain much of their food from these sub- 
‘stances winter-cut timber is least liable 
to attack from this source. Nor does the 
harder and denser wood found in summe 
and early autumn afford fungi as good 
a chance to lodge and develop as the un- 
developed wood, immediately undei the 


TABLE VII. 


SHRINKAGE OF CHESTNUT POLES, 


: ! fter Six After Twelve After Twelve 
When Green. Somn. ' f Months. > Months Months. Months. 
iy Girnaiouce i | j B > l Rute Top. 
Butt To | Butt. | To | Butt. Top. Butt. | Top. | Butt. | Top. Per 
uches, Top | Inches, e, | Inches. | Inches. Inches. Inches. Inches. Inches. aT Cent. 
e E E OE S R aes eee ees le 
36.05 | 26.81 | 36.01 | 26.77 | 35.95 | 26.72 | 35.90 | 26.68 | 35.87 26.67 | 0.50 | 0.52 
6.99 | 26.84 | 36.95 | 26.81 | 36.89 | 26.75 | 36.83 | 26.70 | 36.79 26.66 | 0.54 | 0.67 
7.92 | 27.39 | 37.90 | 27.36 | 37.82 | 27.31 | 37.75 | 27.28 | 37.73 27.22 ; 0.50 | 0.62 
5.85 | 28.58 | 38.81 | 28.53 | 38.69 | 28.43 | 38.60 | 28.38 | 38.58 28.32 ' 0.69 ; 0.91 
1-31 | 30.28 | 40.31 | 30.28 | 40.31 | 3028 | 40.25 | 30.21 | 40.13 30.19 ; 0.69 | 0.63 
113 | 30.45 | 41.11 | 30.45 | 41.06 | 30.42 | 41.06 | 30.39 | 41.00 30.33 : 0.31 | 0.39 


ated along an annual ring from 
der of the pole, the point of 
being between the summer 
te year’s ring and the spring 
* next. Had these poles been 
ully chopped or sawed the 
uld probably have been slight. 
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bark, which forms in spring and carly 
summer. Again, winter-cut poles season 
more gradually, and at that time of the 
vear the wood fibers shrink more uni- 


formly, and checking is less serious. 
Winter at the experiment stations 


where chestnut was cut is usually cold 
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with more or less snow, while summer 
is warm and comparatively dry. The ef- 
fect of such a climate upon the seasoning 
of poles is that from the time of cutting 
until approximately air-dry winter-cut 
poles lose water steadily; poles cut in 
autumn pass, during winter, through a 
period of comparatively slow seasoning, 
while spring and summer-cut poles are 
completely stopped in their seasoning dur- 
ing cold weather and frequently even ab- 
sorb moisture. 

Though in nearly all cases winter-cut 
wood is heavier than wood cut at other 
seasons, yet after six or eight months’ 
seasoning under ordinary climatic condi- 
tions it so nearly approaches the weight 
of the lightest that the difference in ship- 
ping weight is practically negligible. 

In short, seasoning does not in itself, 
at least under the conditions which ac- 
companied these experiments, furnish a 
conclusive argument for cutting in any 
one season, so that the practical con- 
siderations in favor of winter cutting are 
of determining importance. 

CONCLUSIONS. 

Below is given a summary of conclu- 
sions, the number of each corresponding 
to that of the question which it answers. 

1. This, the main question involved in 
the experiments, is answered in Tables I 
to VI, which show approximately the rate 
at which chestnut and cedar poles may be 
expected to season under similar climatic 
conditions, 

2. Winter-cut wood seasons more regu- 
larly than that cut at other seasons, but 
does not, for many months, at least, reach 
as low weight as spring-cut wood seasoned 
equally long. 

3. In timber of approximately the same 
age and growth, that cut in winter will 
have the greatest specific gravity, and that 
cut in autumn the least. 

4. The shrinkage of round timbers in 
air-scasoning is very slight and may be 
disregarded. 

5. If poles are carefully cut, checking 
during air-seasoning is comparatively 
slight. If split or shaken in felling, how- 


ever, serious checking may result, 
6. From the standpoint of seasoning, 


spring and winter are the best times for 
cutting. Other considerations, such as 
custom, availability of labor, and suscep- 
tibility to decay, make winter cutting pref- 


—o- 


The value of all the copper (exclusive 
of ores and matte) moved into and from 
the United States during the fiscal year 
ended June 30, 1907, reached $128,137,- 
370, as compared with $103,038,932 in 


the previous year. 


erable. 


= es 
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UPKEEP CHARGES ON LARGE ELEC- 
TRIC GENERATING SETS." 


HENRY ROBERT JOHN BUR@TALL AND 
JOHN SOMERVILLE HIGH FIELD. 


BY 


In the expense of generation of elec- 
tricity it is necessary to include the cost 
of the repairs and maintenance of the 
plant; usually this is stated in terms of the 
units generated or sold, and in most cases 
the amount charged for repairs and main- 
tenance is considered to vary with the 
number of units generated. This part 
of the question will be considered later. 
In the published accounts the sums 
charged to repairs and maintenance are 
the total for the whole of the plant and 
mains, and it is, in most cases, difficult 
to obtain a subdivision. As a general 
rule, and apart from accidents, ete., the 
repairs and maintenance on mains and 
switchboards may be taken as sensibly the 
same in most large systems, and as boiler 
and steam-pipe practice is now much 
standardized, the repairs and maintenance 
from the boilers to the engines should 
also be nearly the same in the larger sta- 
tions. In the generating plant, however, 
the systems in use present wide differences 
in speed and type of prime mover and 
generator, and it is the object of this 
note to elicit as much information as 
possible as to the differences which may 
exist in the charges necessary to cover 
the repairs and maintenance of large elec- 
tric generating sets. 

It is evident, therefore, that a large 
portion of the upkeep charges is constant, 
independent of the units generated or 
hours run, and dependent approximately 
on the maximum output of the machines. 
The only part of the expense which will 
vary in any way with the hours of run- 
ning will be the stores and materials ex- 
pended. It would be of great interest if 
information could be obtained as to the 
number of men required for different 
stations of varying sizes. 

Considering, now, the details of the up- 
keep charges, we have to separate the elec- 
tric generators from the prime movers, 
and to point out where the charges may be 
expected to arise. 

Electric Generators—Leaving out the 
charge necessary to provide against 
breakdown or burning out, which will 
vary with the pressure and system, the 
only true upkeep expenses are: 

For direct-current machines, prin- 
cipally renewal of brushes and commuta- 
tor repairs, which will vary greatly. If 
proper attention is given to providing the 


1 Paper read at the engineering conference of the 
Institute of Civil Engiveers of Great Britain, June 19 
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right qualtty of carbon in the brushes, 
and especially the right quality of mica in 
the commutators, the cost of upkeep of 
these is small. 

For alternating-current machines the 
cost of upkeep is negligible. 

Our experience of large alternating-cur- 
rent generators is that, in a properly con- 
structed machine well looked after, the 
bearings may be taken to last as long as 
the machine, and that, in machines exceed- 
ing 500 kilowatts output, and working 
with a maximum pressure to earth not 
exceeding 4,000 volts, the risk of break- 
down is very small; but with machines 
working at higher pressures than this, the 
risk, though still small, increases at a 
faster rate than the pressure. In connec- 
tion with this we wish to express the 
opinion that at present it is impossible 
to construct a machine with closed slots 
which will work at a nressure of 10,000 
volts to earth. 

Steam Engines—With reciprocating 
engines the upkeep charges appear to be 
independent of the type and speed, and 
the risk of breakdown is now very small. 
With steam turbines the upkeep charges 
should be smaller still, but there is little 
information available; some of the 
earliest turbines which were put to work 
in London showed no appreciable wear 
after years of work. The breakdowns of 
large turbines have hitherto been more 
frequent and of greater magnitude than 
in reciprocating engines, although prob- 
ably with improved design and methods 
of manufactùre this state of affairs will 
be reversed. 

The cost of upkeep of water turbines is 
almost entirely in the replacement of 
bucket-wheels, and depends largely on the 
quality of the water used; it has been 
found that, in addition to the buckets 
being worn on the front side by sand, etc., 
in the water, considerable corrosion takes 
place on the back, due to the oxygen in the 
water. The upkeep charges on water tur- 
bines will vary more with the hours run 
than for other types of plant, owing to 
the bucket wear. We have been fortunate 
in obtaining the actual upkeep charges 
for a water-driven station which has 
worked for a number of years. 

Gas Engines—The figures available 
show that the parts which wear are the 
same as in a reciprocating steam engine, 
but that the upkeep costs are somewhat 
higher in some types of engines, owing 
to the complexity of the valve gear. 

With large generating sets, the upkeep 
charges may be taken to depend mostly 
on the output of the set, and a small 
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proportion of the total charges only vary 
with the units generated. Table*I gives 
figures for some typical machinery, but 
these, of course, are not to be taken as 
averages. A comparatively large propor- 
tion of the upkeep charges are really for 
examination and overhaul, which should 
be done periodically, and bears no propor- 
tion at all to the hours of running; and it 
is to be remembered that it may cost sev- 
eral times as much to take down and re- 
erect a machine as it does to effect the re- 


pairs necessary owing to wear. In our 
opinion, repairs and maintenance should 
be worked out on the normal power of the 
station, and not on the units generated, 
and should be compared on this basis. Anv 
allowance fon risk of breakdown, which 
is of the nature of insurance, would also 
naturally fall into the same category. 

The cost of maintenance may therefore 
be divided, under two heads: 

(1) Charges which may vary with the 
capacity of the plant, which are: 

(a) Capital charges, in which may be 
included repair shops, tools, and possibly 
overhead travelers. 

(b) Wages of 
supervision. 

(c) Painting and cleaning of engines, 
ete., and cost of all materials in connec- 
tion therewith. 

(d) Insurance. 

(2) Charges which may vary with 
the hours run or units generated, and are: 

Materials and wages for renewal of 
parts (piston rings, packings, bushes, 
brasses, etc., and dynamo brushes). 


workmen, including 


TABLE I. 


MAINTENANCE COSTS OF STEAM AND WATER- 
DRIVEN ELECTRIC GENERATORS. 


1. High-speed steam alternators, vertical compound 

engines. 

Load-factor, nineteen per cent. 

Maximum load on plant, 10,000 kilowatts. 

Output (average for three years), 16,000,000 kilo- 
watt-hours. 

Size of each unit., 1.500 kilowatts to 8.000 kilowatts. 

Average cost of labor (over three years), $9,495 = 
83,165 per annum. 

Average cost of material (over three years), 
$3.10 = $1,305 per annum. 

Standing charge for Jabor, $0.3175 
year. 

Runmong charge in cents per unit, 0.008. 

2. High-speed direct-driven steam generators. 
Load-tactor, thirty-eight per cent Cover five years’. 
Maximum load on plant, 155 kilowatts. 

Output avetage for five years, 2,500,000 kilowatt- 


per kilowatt- 


hours. 
Size of each unit, 100 kilowatts to 300 kilowatts. 
En- Gen- 
gines. erators. Total. 
Average cost of labor 
(over five years)...- $190 $25 $215 
Average cost of ma- 
terial (over five 
YOALTS) cece eee ee eee 155 50 205 
Extra charges, aver- 
age (over five years) 200 130 330 
$750 


Standing charge, including extras, $0.720 per 
kilowatt-year. 

Running charge in cents per unit, 0.0078. 

Extra charges include & broken crank-shaft and 
the rewinding of field coils on one machine. 

3. Water-driven direct current generators. 
Load-factor, ninety per cent. 
Capacity of plant, 5,000 kilowatts (machine of old 


type). 
ia Cents 
per 
Kw.-year 

Average cost of labor on repairs (for 

four years). oseere eerren settee &.68 
Average cost of copper brushes......- 5.40 
Average cost of renewal of mechanical 

a A soe See eee A 2.66 
Average cost of renewal of armatures 

and COMMUERTOPS. s. eee eee esters G0 


On two modern machines the repairs over two 
years are $0.50 per kilowatt-year for renewal of 
brushes. 
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Boiler, Engine and Generator Testing and Management-V. 


an engine is to equalize as 

nearly as possible, admission, ex- 
pansion, exhaust and compression for 
both ends of the cylinder. On ac- 
count of the angularity of the con- 
necting-rod it is impossible with an or- 
dinary slide-valve to equalize all of these 
events for both the forward and return 
stroke. It is easy to set a valve So that 
any oné event may be made to occur at 
similar points in each stroke. Thus the 
admission may be made equal for both 
ends of the cylinder, or the valve may 
be set to equalize the exhaust, and so 
on; but when it is set so that two like 
events will be equal for each stroke it does 
not follow that any other two like events 
will also be equal for both strokes. 


T HE object in setting the valves of 


By Charles L. Hubbard. 


Valve-Setting. 


In most high-speed engines fitted with 
shaft-governors the position of the eccen- 
tric, and hence the lead corresponding to 


the eccentric position, can not be changed, . 


so that all that is required is to set the 
valve so that it travels equal distances on 
both sides of its central position. 

There are many different kinds of 
valves, each requiring somewhat different 
treatment, but the general principles are 
much the same. 

The method of setting a plain slide- 
valve will be given first, followed by brief 
descriptions of the methods to be em- 
ployed in the case of direct and indirect 
piston valves, separate cut-off valves, and 
Corliss valves. 

The first step in any case is to put the 
engine on its centres before setting the 


ne 


Fic. 1.—METHOD oF SETTING A PLAIN SLIDE-VALVE. 


The slide-valve is so designed that the 
laps can not be altered without consider- 
able labor, and the radius of the eccentric, 
which determines the travel of the valve 
1s usually fixed. 

The adjustable parts are commonly the 
length of the valve spindle and the angu- 
lar advance of the eccentric. By length- 
ening or shortening the valve spindle, the 
valve is made to travel an equal distance 
on each side of the mid-position. Mov- 
ing the eccentric on the shaft makes the 
action of the valve earlier or later as the 
angular advance is increased or decreased. 

In setting valves of this type it is cus- 
tomary to give an equal travel in both 
directions from a central position. If 
the engine has a throttling governor so 
that the eccentric is adjustable upon the 
shaft, the lead may also be adjusted and 
made equal for both ends of the stroke. 


valve. This is done by turning the fly- 
wheel in its usual direction of rotation 
to a position where the piston has nearly 
completed the outward stroke, and make 
a mark “A” on the guide opposite some 
given point on the cross-head (see Fig. 1). 
Also make a mark with a centre punch 
on the frame of the engine near the crank 
disc or on the floor near the rim of the 
wheel as shown at “B.” If the floor is 
of soft wood it is well to tack a piece of 
tin or zinc to it and make the prick mark 
“B” upon this. Next chalk the side of 
the rim and mark on it the are “aa,” 
which should be true with the centre of 
the shaft. 

This can be done with a pair of steel 
compasses, using the outer circumference 
of the rim as a guide, provided it has 
been trued in a lathe. With the punch 
mark “B” as a centre, describe an arc 


“C” on the rim with a piece of bent and 
sharpened wire of the form shown. Next 
turn the wheel forward in the direction 
it is to run, so that the crank will move 
to and beyond the dead centre and the 
given point on the cross-head has come 
back to the point “A” on the guide. If 
ly any chance the cross-head should be 
run by this point, the: wheel should be 
turned well back beyond the end of the 
stroke and again be brought carefully up 
to the desired position. This is to take 
up all lost motion due to any play or 
looseness at the bearings. Then with “B” 
as a centre make a second are “D” with 
the scribe, and bisect the are “CD” on 
the rim between the two short arcs “C” 
and “D,” and turn the wheel until the 
new point “E” is at a distance from the 
prick mark “B,” equal to the length of 
the bent wire or scribe. The engine is 
now on its centre. The wheel is next 
moved around so that the cross-head will 
be near the end of its stroke at the op- 
posite end of the guide bar, and the opera- 
tion just described is repeated. 

The next step is to provide a small | 
wooden wedge about three inches long, 
making the thicknesss of one end equal 
to about one-half the amount of lead it 
is intended to give the valve, and the 
other end about twice as thick as the in- 
tended lead. The wheel is then moved for- 
ward until the engine is placed upon its 
front dead centre as already described; 
the eccentric is loosened on the shaft and 
placed in such a position that its centre 
line (“F’—Fig. 1) will stand sufficiently 
in advance (in the direction in which the 
engine is to run) to let the front port 
open to the required amount of lead and 
then fasten it in place by means of the 
set screws. The amount of lead is then 
measured, when the eccentric is thus set, 
by chalking the faces of the wedge and 
inserting it in the opening or lead port, 
putting it between the edge of the valve 
and the edge of the port until it fits 
snugly, and then moving it side- 
wise slightly so as to leave .a mark 
which will show how far it en- 
tered. The wheel is then moved forward 
until the engine is on the other dead 
centre, and the wedge is tried in the back 
port. If it enters the same distance as in 
the front port, the valve is correctly set; 
if the leads are found to be unequal, one- 
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half the error should be corrected by 
changing the length of the valve-rod, and 
the lead be brought back to the required 
amount by shifting the eccentric slightly 
upon the shaft. : 

The lead of stationary engines varies 
from zero to three-eighths of an inch, ac- 
cording to the style of the engine. An 
engine having high compression, that 
compresses the steam nearly to boiler 
pressure, will give good results with little 
or no lead. 

If the ports are small, and the clear- 
ance large, there should be considerable 


. e e. eje $ 
lead in order to insure full initial pressure 


on the piston at the beginning of the 
stroke. Valves that open slowly require 
more lead than quick-acting valves. 

When the engine is on a dead centre, 
the valve should be at its central position, 
and the axes or centre lines of the crank 
and eccentric should make an angle of 
ninety degrees. The angle through which 
the eccentric must be moved on the shaft 
to overcome the lap and bring the edge 
of the valve flush with the edge of the 
port, is called the angular advance. If it 
is desired to give the valve a certain lead 
at the beginning of the stroke, the eccen- 
tric must be advanced still more as al- 
ready described. This additional advance 
is called the angle of lead. 

The angle between the axes of the 
crank and eccentric is therefore equal to 
ninety degrees plus the angular advance 
plus the angle of lead. If there is“too 
much difference in the work done by the 
forward and return stroke, the cut-off may 
be equalized as follows: 

Place the engine on the dead centre, 
give the eccentric the required angular ad- 
vance and the valve the proper lead. 
Move the engine forward until cut-off oc- 
curs, then measure the displacement of the 
cross-head from the beginning of the 
stroke. Continue moving the engine for- 
ward, until cut-off takes place on the re- 
turn stroke, and measure the displacement 
of the cross-head from the beginning of 
the stroke to this point. In case the cut- 
off is earlier at the crank than at the 
head-end, the valve spindle is too short. 
Adjust the length of the spindle so that 
the inequality will be corrected. Now set 
the engine on the dead point again and 
give the valve the proper lead by means 
of the eccentric. 

By repeating the process, making slight 
changes, the desired result will be ob- 
tained. 

In setting the ordinary slide-valve, the 
cover of the steam-chest can be removed 
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and the adjustments made by direct 
measurements of the port openings. 

In the case of a piston-valve the bush- 
ings and valve are usually introduced 
from the end, in which case the port open- 
ings are not easily accessible, as will be 
seen by reference to Fig. 2, and indirect 
measurements must be resorted to. This 
method of valve setting was quite fully 


Fic. 2.— METHOD OF SETTING A PISTON- 
VALVE. 


treated by Mr. John Alexander in Science 
and Industry some years ago, and, briefly 
described, is as follows: 

In setting any valve it is essential to 
know the positions of the valve when it 
is just about to open the steam ports, that 
is, to know when the admission edges of 
the valve and the edges of the ports are 
in line with one another. 

In Fig. 2 let B and C be the admission 
edges of the two steam ports, and D and 
E be the admission edges of the valve. 

Then if we choose some well-defined 
surface or point of the steam chest from 
which measurements can be taken to the 
admission edges of the steam ports and 
the valve, as, for instance, the surface of 
the flange A which receives the bonnet or 
steam-chest cover, it is readily seen that 
the edges B and D will be in line when 
the measurement AD=AB. Having 
measured the distance DE and AC be- 
forehand, a little reflection will show that 
C and E will be in line when the distance 
AD = (AC—DE). Then, if we so ad- 


Fie 3.—MetHop or SETTING PrIstoN-VALVE 
OF THE INDIRECT TYPE. ) 
just the length of the eccentric rod and 
the position of the eccentric that AD = 
AB, and AD = (AC—DE) for the two 
dead-centre positions of the crank, we 
know that the valve has been properly set, 
but gives no lead, and in order that it 
may have lead, the distance AD must 
equal AB + lead for one steam port, and 
AC — (DE + lead) for the other. From 
the above facts it is evident that the first 
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step is to put the engine on one dead cen- 
tre; then, if the eccentric is movable on 
the shaft place it as near its correct po- 
sition as can be judged by mere inspec- 
tion, and then set the valve so that it 
travels equally to both sides of its central 
position; in other words, obtain the cor- 
rect length of the valve stem or eccentric 
rod, depending upon which is adjustable. 
Having obtained the correct length, shift 
the eccentric to obtain the lead. In most 
high-speed engines fitted with shaft gov- 
ernors the. position of the eccentric, and 
hence the lead corresponding to the ec- 
centric position can not be changed, so 
that all that is required is to set the valve 
so that it travels equal distances on both 
sides of its central position. In detail, 
the crank having been set on the dead 
centre nearest the valve, and the eccen- 
tric having been temporarily fastened in 
its trial position, move the valve by 
lengthening or shortening the stem or ec- 
centric rod until AD = AB. Now put 
the crank on its opposite dead centre and 
measure AD again. As previously ex- 
plained, if AD now equals AC — DE, the 
valve is centrally set, but without lead. 
This, however, may not occur once in a 
thousand times. Now suppose that in- 
stead of AD being equal to AC — DE it 
is less. Then we know that the edge E 


has traveled past the edge C, and that the 


steam port has opened a distance equal 
to the difference between AC — DE and 
the actual measurement AD. 

This condition is due only to one cause, 
whien is that the combined length of the 
vaive stem and eccentric rod is too great. 
To obtain the correct length, shorten the 
actual length by one-half the difference 
between AC — DE and the actual meas- 
urement AD. 

Suppose AD is found to be more than 
AC — DE. We can then readily see that 
the edge E has not reached the edge C 
by an amount equal to the difference be- 
tween AC — DE and the actual measure- 
ment AD. This can only be due to the 
combined length of the valve stem and 
eccentric rod being too small, and to ob- 
tain the correct length, make the length 
greater by one-half the difference between 
AC—DE and AD. The valve having 
been centrally set, it now remains to shift 
the eccentric to obtain the required lead. 
The crank remaining on the dead centre 
furthest from the valve, measures AD. If 
AD does not equal AC — (DE + desired 
lead), shift the eccentric in the direction 
required by the design of the engine until 
AD = AC — (DE + desired lead). 

Fig. 3 shows a valve of what is known 
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as the indirect type, that is, the steam is 
admitted past and cut-off by the inside 
edges of the valve, and the exhaust is 
opened and closed by the outside edges 
of the valve. In this case the inside of 
the valve is filled with live steam, while the 
outside of the valve is surrounded by the 
exhaust. Referring to Fig. 3, we can 
readily see that we can not take a direct 
measurement to the admission edges of 
the valve, but are forced to make measure- 
ments from some well-defined surface of 
the steam chest to some well-defined sur- 
face of the valve, and then make allow- 
ance for the distance of the admission 
edges from this accessible surface of the 
valve. 

Suppose we choose the surfaces A and 
F as being most convenient. Then, first 
of all we must remove the valve from the 
chest and measure the dimensions FD and 
FE of the valve, and the distances AB 
and AC between the chosen surface of 
the steam chest and the admission edges 
of the ports. The valve having been re- 
placed, it will be seen that the admission 
edges of the ports and the valve will. he 
in line when AF = (AB— FD), and 
when AF = (AC—FE). For a given 
amount of lead AF should equal AB — 
(FD + lead) at the head end, and AC — 
(FE — lead) at the crank end. 

To set thè valve, put the crank on one 
dead centre, sav the head end, and length- 
en or shorten the combined length of the 
valve stem and eccentric rod until AF = 
(AB— FD). Now shift the crank to the 
other dead centre and measure AF again. 
If AF= (AC — FE), the valve is set 
central, but this condition must, of course, 
be reached by trial. If AF measures less 
than AC — FE, it shows the combined 
length of the valve stem and connecting- 
rod to he too great, and it must be short- 
ened hy an amount equal to half the dif- 
ference between AF and AC — FE. 

Conversely, if AF measures more than 
AC — FE, the length of valve stem and 
eccentric rod is too small, and must be 
increased by an amount equal to one-half 
the difference between the actual measure- 
ment AF and AC — FE. When this has 
been done, the valve is eentrally set, and 
u the case of most shaft-governor en- 
Aines the valve-setting has been com- 
pleted. When the cecentrie is mov- 
able, it remains to give the proper angu- 
lar advance to the eccentric. The crank 
still heing on the crank-end dead centre, 
uim the eccentric on the shaft in the di- 
rection required by the design of the en- 
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gine until AF = AC — (FE — desired 
lead), and then fasten it there, thus com- 


pleting the valve-setting. 
(To be concluded.) 
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THE INTERNATIONAL ASSOCIATION 
OF MUNICIPAL ELECTRICIANS. 


TWELFTH ANNUAL CONVENTION, NORFOLK, 
VA., AUGUST 7, 8 AND 9. 


The twelfth annual convention of the 
International Association of Municipal 
Electricians was called to order by Presi- 
dent T. C. O’Hearn in the City Hall of 
Norfolk, Va., at ten o’clock, August 7. 
President O’Hearn called upon Council- 
man J. S. Barron to assume the charge 
of the opening exercises. An address of 
welcome by the acting mayor, D. S. Bur- 
well, assured the delegates of a generous 
entertainment, and he gave a brief historv 
of the development of the city, assuring 
the delegates and guests of the pleasure 
it gave the citizens to entertain them. 

J. B. Yeakle, of Baltimore, responded 
for the association, expressing the grati- 
tude of the members for the cordial greet- 
ing and the many provisions for the en- 
tertainment of the members and guests. 
President O’Hearn then resumed the 
chair and delivered his address, urging 
all members to attend strictly to business 
during the sessions. 

AFTERNOON SESSION. 

On reassembling in the convention hall 
the meeting divided into sectional meet- 
ings, preparing the business to be han- 
dled in a conerete form for the general 
convention; these sectional meetings oc- 
cupied the entire afternoon. 

The evening was devoted to sight-seeing 
around the city. 

SECOND DAY, AUGUST 8. 

The first business was the report of A. 
S. Hatch, chairman of the electrie light 
department, who said A. L. Pierce, of 
Wallingford, Ct., would read a paper en- 
titled “Operation of a Municipal Electric 
Light Plant,” the main feature of which 
was that a municipal plant to be success- 
ful must be conducted in the same man- 
ner as a private corporation, i. e., the su- 
perintendent must be in absolute control, 
and the elimination of political influences 
must be complete. 

C. S. Downs, of Altoona, Pa., read his 
paper entitled “Luminometer Methods of 
Testing Street Are Lamps,” the author 
claiming this method to be the fairest yet 
devised for both the companies and the 
public. 

The discussion of these two papers con- 
sumed all the time of the morning, and 
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the afternoon was given up to a trip by 
steamer around the bay through Hampton 
Roads, landing the party at the James- 
town Exposition grounds and thence by 
trolley cars to Ocean View. In the even- 
ing all went to the Ocean View Hotel 
where the annual banquet was served. 


THIRD DAY, AUGUST 9. 

The session was called to order at ten 
o’clock by the president. J. B. Yeakle 
explained the value of volt and ammeter 
tests for insulation of lines, describing 
some unique methods used in the Balti- 


more office. 

The paper by Adam Bosch of Newark, 
N. J., entitled “Modern Fire Alarm Cen- 
tral Office” was read. This was a descrip- 
tion of the central] office recently installed 
by his city. 

Walter M. Petty, borough electrician, 
Rutherford, N. J., presented a paper en- 
titled “Modern Application of Storage 
Batteries,” the author advocating a large 
capacity cell connected to the circuits in 
multiple rather than the greater number 
of smaller ones in series for each cir- 
cuit. 

The question, “What Efforts, If Any, 
Do The Various Cities Make To Control 
Street Railways” provoked a lively dis- 
cussion, developing the fact that very 
little was done to control the companies. 

The election of officers resulted as fol- 
lows: 

R. A. Smith, Norfolk, president. 

J. B. Yeakle, Baltimore, first vice- 
president. 

B. A. Blakey, Montgomery, second vice- 
president, 

C. F. Gall, Louisville, third vice-presi- 
dent. 

C. S. Downs, Altoona, fourth vice- 
president. ! 

Frank P. Foster, Corning, secretary. 

C. E. Diehl, Harrisburg, treasurer. 

L. Gascoigne, T. C. O'Hearn, Cam- 
bridge; W. Y. Ellett, Elmira; Elmer G. 
Loomis, Alleghenv; Wm. S. Devlin, New 
Castle; Clarence R. George, Houston; 
Wm. Crane, Erie; Jerry Murphy, Cleve- 
land; James Grant, New Haven; execu- 
tive committee. 

A. L. W. Kittredge, New Haven, Oliver 
M. Schafer, Trenton, finance committee. 

There was a spirited contest between 
the cities of Detroit, Mich., and Niagara 
Falls, N. Y., for the next convention, De- 
troit being finally selected for the meeting 
in 1908. The meeting then adjourned 
and the delegates and guests were taken 
in automobiles around the city on a sight- 


secing trip. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Some Aspects of Electrical 
Development. 

An analysis is given here by Charles F. 
Scott, of the reasons why the application 
of electricity leads to increased results or 
new methods in practically every field in 
which it is introduced. The manufacture 
or generation of power has been shown to 
be the fundamental element underlying 
the new epoch and the progress of modern 
times. When dependence was placed 
upon the engine alone there were certain 
limitations which were of necessity ob- 
served when the engine was directly con- 
nected to its load, it had to run at a 
certain speed and be placed within a short 
distance from it; subdivision and distri- 
bution of power was difficult. In other 
words either the engine must be brought 
to the work or the work to the engine. 
When the work to be done was scattered, 
separate power equipments were neces- 
sary. These limitations are removed by 
the electric system, in which power, gen- 
erated in a suitably located central sta- 
tion, is distributed to many points of 
utilization, each in turn, suitably located 
for its peculiar purpdse. There are no 
limitations of speed and the arrangement 
of the machinery becomes flexible. The 
result of this has been to develop large 
generators and engines for driving them 
and has led to a noteworthy advance in 
steam engineering, for not only were 
enormous power-houses constructed, but 
the development has been so radical, par- 
ticularly with regard to the type of prime 
mover, that stations built a few years ago 
are already out of date. The steam tur- 
bine has brought about a revolution in 
generating station practice, and the ad- 
vent of the large gas engine promises to 
bring about another, These developments 
have a reflex action on the electrical sys- 
tem for every advance in power genera- 
tions make the electrice motor available for 
a new service, the requirements of which 
are, at times, more severe than those of 
older applications, or which introduces 
new conditions that must be met. For ex- 
ample, the use of gas engines in rolling 
mills has heen made possible by the adop- 
tion of the electric svstem, the gas engine 
itself being unsuitable for direct driving 
in such works, while to adopt the electric 
motor to driving mills it is necessary to 


meet more severe conditions than have 
ever been imposed. In the same way, the 
electric system has made available water 
power too inconveniently situated to be 
utilized before, and in the development 
of this power, a great advance in elec- 
trical apparatus and methods has taken 
place. One most striking example of this 
mutual development is the field of trans- 
portation. The subdivision of power 
made possible the application of small 
driving units for street cars, a service the 
steam engine had not successfully given. 
This application not only led to a won- 
derful development in traction methods, 
but to keep step with it the electrical Ae- 
signer has made corresponding progress 
in his machines, which progress has, in 
turn, lead to the introduction of the 
traction motor in still larger fields, and 


eventually even into competition with the 


steam locomotive itself. It is this feature 
which characterizes the electrical system. 
It is applied to improve old methods or 
to make possible new methods of working. 
It is not used for itself, but as a means 
to an end.—Abstracted from the Journal 
of the Worcester Polytechnic Institute 
(Worcester, Mass.), June. 
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Determination of the Temperature 
Characteristic of an Electrical 
Machine. 

The usual method of rating electrical 
machines by the load which they will 
carry with a given rise in temperature 
makes necessary a temperature test under 
loaded conditions. This is usually known 
as the heat run, and time is required to 
make it. If the machine be large, the 
time it takes for it to come to a steady 
temperature is apt to be long. In this 
article, F. Loppé describes a method of 
determining the final temperature of any 
electrical machine, if observations be 
taken during the time it is heating. This 
method, of course, can be applied only 
to determine the ultimate temperature 
under steady load conditions. If, during 
the heat test of a machine, the curve 
showing the rise in temperature with time 
be plotted, and the tangent to this curve 
at the origin be drawn, the tangent of the 
angle thus made with the axis of abscissas 
is proportional to the rise in temperature 
which would take place if no heat were 
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allowed to escape from the machine. This 
rise in temperature is then equal to the 
tangent of the angle mentioned multiplied 
by some constant. If another tangent be 
drawn to the heat curve at some other 
point, the tangent of the angle which 
this makes with the axis of abscissas is 
again proportional to the heat effect of 
the load on the machine at that particu- 
lar time. The difference between these 
two heating effects is then equal to the 
cooling effect, due to radiation at the 
temperature of the last observation, and 
from it may be found the cooling effect 
per degree rise in temperature. Knowing 
this quantity, it is then easy to determine 
the final temperature of the machine, 
since it is that temperature at which the 
radiation from the machine at the rate 
just found will be equivalent to the heat- 
ing effect as measured by the first obser- 
vation, The method may be carried out 
graphically, and, when it is done, the 
final temperature of the machine is given 
by a simple geometrical ratio.—Trans- 
lated and abstracted from L’Industrie 
Electrique (Paris), July 25. ) 
< 
Wireless Telegraphy During 
Daylight. 

In this communication, R. A. Fessen- 
den describes briefly the success which he 
has had in sending wireless telegraphic 
messages during the daytime by means 
of a different type of electrical impulse 
from that which he had previously em- 
ployed. This impulse has made it pos- 
sible to cut down the absorbing power of 
davlight to a small fraction of its previ- 
ous amount. The system has been tried 
from Brant Rock, Mass., to the West 
Indies, the distance being approximately 
the same as that from Newfoundland to 
Ireland. The success is so noticeable that 
Professor Fessenden believes that trans- 
atlantice wireless telegraphy during day- 
light is assured. The new impulses are 
less efficient during night-time than the 
old ones, but they give results which are 
equally good by night and by day. A 
comparison between the effectiveness of 
transmission obtained through their use 
and the use of the older tvpe is about as 
follows, the distance being from Brant 
Rock to Washington, D. C.: When the 
old impulse produces an effect equivalent 
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to 1,200 between the hours of 10 and 
12 at night, the same impulse would 
give a strength of signal between 12 
and 12.30 at noon of only thirty. The 
new impulse, under the same conditions, 
will produce an effect at the receiving 
station of about eighty between 10 and 
12 at night, and of seventy-six be- 
tween 12 and 12.30 at noon. The 
fact that the newer signals are weaker in 
daytime than the old is thought to be of 
no consequence, it being much more im- 
portant that there should be no marked 
difference between the transmission dur- 
ing the daytime and at night. Rough 
measurements over long distances seem to 
show that the new type of impulse does 
fall off somewhat when transmitting 1,500 
miles or more, but that the rate of falling 
off does not compare with that of the old 
tre of impulse, so that the signals re- 
ceived are much stronger. The author 
lias come to these conclusions, after ex- 
perimenting with the new impulse over 
three months.—A bstracted from the Elec- 
(rician (London), July 26. 
© 
The Munster-Schlucht Electric 
. Railway. 

A description is given here of an in- 
cresting electric road running from 
Tunster to the Schlucht in Alsace which 
as recently been put into service. When 
lè road was proposed, two alternative 
nes Were considered, one an entirely ad- 
“lon railway, with maximum grades of 
“ht per cent, while the other contained 

e Section with a grade of twenty-two 

` cent on which a rack rail was neces- 

ted, while the maximum on other parts 
he road was five-and-one-half per cent. 
` Toute was more than two miles 
ter than the other, and was adopted. 
first one-and-three-quarter miles of 
route ont of Munster is along the 
| road, The line then leaves the road, 
Joins it after a short distance, the 
at this point having been widened 
commodate the track. The route 
follows the road until it reaches that 
‘where the track is laid. This see- 

S about one-and-one-quarter miles 
and the track extends beyond it 
a mile farther. The total length 

l is six-and-one-half miles. The 
at Munster has an altitude of 
et. At the Schlucht, the altitude 

) fcet. Grooved girder rails are 
the towns and ordinary bull- 

als for the rest of the line. Both 
nng rail and the rack rail are 
On iron chairs, the top of the 

ng about two inches above the 
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head of the rail. The maximum pressure 
on the teeth of the rack is five-and-one- 
half tons from each of the two wheels 
which engage with it. Tangential press- 
ure on the rack is taken in the usual way 
by concrete blocks, The generating sta- 
tion is at the end of the line at Munster, 
where there are two belt-driven, three- 
phase alternators, each rated at 200-kilo- 
volt amperes, 7,000 volts, fifty cycles. 
This station also supplies a good deal of 
lighting, and some power, in the neigh- 
borhood of Munster. The power is taken 
to a substation near the upper end of the 
rack section, where there are two 100- 
kilowatt motor generator sets, which sup- 
ply continuous current at 750 volts to the 
trollev wire. There is a buffer batterv 
here of 390 cells, each with a rating of 
960 ampere-hours, which operates in 
parallel with the motor generators. The 
overhead construction is partly of the 
snan-wire and partly of the brackct-arm 
tvne. Two conductors are used, each nine 
millimeters in diameter; but there is no 
feed wire. The collectors on the cars are 
of the bow tvpe, there being two col- 
lectors, each in contact with both trolley 
wires. The normal] traffic in summer is 
nine trains a dav, vet a fifteen-minute 
service can he maintained on special oc- 
casions. In winter, there are but five 
trains a day. Each train consists usually 
of a four-axled motor-car and one trailer. 
Each motor-car is equinned with four 
eighty-five-horse-power motors, two of 
which drive the running wheels in the 
usual way, while the other two drive the 
rack gears through double reduction 
gears. On the adhesion section of the 
line, the first two motors only are used, 
while on the rack section all four 
motors are in service. so that the 
full equipment of 340  horse-power is 
available. All four motors are controlled 
hv a sinele controller, which is interlocked 


to prevent any wrong combination con- 


The motors are onerated on the 


nections. 
series parallel svstem. Fach motor-car is 


equipped with fonr indenendent brakes, 


one a mechanical hand hrake acting 


through eight hrake-shoes, another a hand 
hrake on the shaft of the motors. driving 
the rack gears, the third is a rhenstatic 
brake. and the fourth an automatic brake 
which grips the sides of the rack, if the 
sneed down grade exceeds six miles an 
hour. All the brakes can he worked at 
anv time from either end of the car.— 
Ahstracted from Electrical Engineering 


(London), July 25. 
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Electrical Driving in South Wales. 

A brief description is given here of the 
electrical equipment of a tin-plate roll- 
ing mill in South Wales which has been 
in successful service for some time. The 
rolls here are of the non-reversing type, 
and operate continuously for fairly long 
periods. This simplifies the conditions 
considerably, but it is still necessary to 
make the heavy load fluctuations due to 
the entering and rolling of the plates, 
and also to provide close speed regula- 
tion. It is also necessary to arrange the 
equipment so that the rolls can be turned 
over slowly for turning up. These rolls 
are arranged in four trains, each of which 
consists of three pair of rolls. A fifty- 
horse-power slow speed, slip-ring induc- 
tion motor is geared to each roll-shaft. 
The speed of the motor is approximately 
240 revolutions a minute. They are 
started by means of liquid rheostats, 
which enable fine gradations and speed to 
be obtained. However, to avoid heavy 
starting currents, which would result in 
starting the rolls of the main motors, a 
ten-horse-power variable-speed induction 
motor drives a worm-shaft running the 
length of the mill, which is geared to 
worm-wheels on the roll-shafts. The 
worm for each train of rolls is fitted with 
a clutch, so that it can be thrown in gear, 
when required. This motor starts the 
rolls, and brings them up to a speed of 
two revolutions a minute. The worm is 
then thrown out of gear, and the main 
motor takes up the load, bringing the 
rolls up to the required speed. Although 
no complete tests have been made on this 
plant, measurements indicate that the size 
of the motors is about right. Power for 
the twelve sets of rolls is 150-horse-power, 
or twelve-and-one-half-horse-power for 
each pair of rolls. It is said that the re- 
sult of this method of driving has in- 
creased the output of the mill from a 
little over 3,000 to fully 4,000 boxes of 
plate a week, the gain being due entirely 
to the steadiness of the drive, which has 
the additional advantage of turning out 
cleaner and better work. The rolls are 
eighteen inches in diameter, and vary 
from twenty-four to forty-six inches in 


length. Power is supplied to the mill 
from a 200-kilowatt alternator operating 
at 550 volts, fifty cycles, three-phase.— 
Abstracted from the Electrical Review 


(London), July 26, 
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Reno, Nev., is undertaking a project 
to raise $2,400 to place ornamental lamp 
posts and cluster lights on the main strect. 
The city electrician is in charge of the 
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project. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


High-Speed Magnetic-Control 
_End-Cell Switch. 

The increasing use of storage batteries 
for carrying heavy loads in emergency con- 
ditions and for insuring exciting current 
at all times has necessitated the develop- 
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perior to the-old push-button control. The 
speed of operation is such that a switch 
with twenty points will travel over the 
entire number of. contacts ‘in fifteen, -sec- 
onds, when the control motor is operated 
on a 110-volt circuit. This motor will 
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END-CELL SWITCH AND MOTOR. 


ment of improved forms of end-cell switch. 
One of these improved switches, brought 
out by the Electric Storage Battery Com- 
pany, Philadelphia, Pa., is designed to 
increase the rapidity of travel of the end- 
cell switch, thus preventing a drop in 


operate through a range in pressure from 
125 to seventy-five volts. At the lower 
voltage the speed of travel over the point 
of contact is twenty seconds. The motor 
is a shunt machine, and drives through 
spiral gears instead of the worm and wheel 


DerarLs or Motor Driving END-CELL SWITCH. 


voltage when a heavy sustained discharge 
is thrown upon the battery. This switch is 
shown in the accompanying illustrations. 
It runs at a much higher speed than the 
older type of end-cell switeh, and has a 
magnetic control, which is said to be su- 


This change in 
arrangement makes it possible to operate 
two motors in parallel. | 

The following advantages are claimed 
by the maker for this switch: the end-cell 
switch can be controlled from any number 


used in the older types. 


of points. Only five wires are required 
between this entire switch and the end- 
cell switch, including one for the signal 
lamp, which indicates when the traveling 
brush is in the proper position on the con- 
tact. This is two wires less than with the 
earlier design. The magnetic control is 
positive, and after the control switch has 
been opened, no other manipulation of the 
control switches will prevent the traveling 
brush of the endaceil switch from reach- 
ing a stop on the next contact, which is an 
insurance against mistakes in operation. 
These new control switches are more com- 
pact and said to be simpler and to occupy 
less space than the push-button switches. 

The end-cell switch proper has not been 
changed in its details from the older type, 
and the new controlling apparatus can be 


applied to anv of those switches now in 
service. 


The Gould Tandem-Couple 
Type Cell. 


To all who have had occasion to use 
storage batteries, the question of separat- 
ing the plates is a most serious one. Dif- 
ferent kinds of wood treated with different 
kinds of acid have been employed; differ- 
ent kinds of rubber perforated, bent, 
ribbed, single and double, have been em- 
ployed with and without additional wood 
separators: glass rods and wood rods have 
been employed alone and in combination 
with some of the above methods in order 
to satisfactorily solve the question of the 
separation between plates. 

When small amounts of current are re- 
quired, as in operating police, fire alarm, 
railway signals, telegraph and private tele- 
phone exchanges and the like, this prob- 
lem has been very cleverly solved in the 
novel design gotten up recently by the 
Gould Storage Battery Company, New 
York city, and termed the Gould tandem- 
couple type cell. The question of what 
kind of separator to use is now unneccs- 
sary, as in the new design no separation 
is necded whatever. 

The essential characteristic of this cell 
is that the plates are set end to end in 
each cell, one positive plate and one nega- 
tive plate only, in each glass jar. This 
differs from the old method of placing 
plates side by side in the jar or tank 
where the charging and discharging took 
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place from one side of each plate only; 
which produced a tendency toward buck- 
ling and caused the wear and tear to take 
place on one side only. 

With the plates placed end to end, the 
discharge takes place from both sides of 
the plate and from practically all parts of 
the plates at once, as the current rate is 
very low for this class of work. This con- 
struction eliminates the chance of ground- 
ing or short-circuit between plates for 
which there is more or less chance when 
plates are placed side by side. 

A striking advantage of this new de- 
sign, and one which will appeal to the 
operating man as a distinct time saver, is 
that the removal of any couple for inspec- 
tion, cleaning or renewal is not attended by 
unbolting of connections, sawing of lead, 
the accompanying lead-burning outfit, etc. 
The positive plate of one cell is lead 
burned to the negative of the next cell, 
no bolted connections being used whatever 
except at the end of the rows. This in- 
sures perfect contact between all the cells 
and eliminates all chances of the circuits 
being interrupted on account of poor con- 
nections—a point of considerable impor- 
tance, especially in fire-alarm work. 

This method of grouping at the same 
time gréatly facilitates the replacing of 
any couple with the minimum possible in- 
terruption to the circuit, the changing of 
all groups in the set being a matter of only 
a few minutes, as there are practically no 
connections to unbolt and positively no 
Separators to remove and replace, and it 
1S a money saver on first cost as well as 
on maintenance, because it does away with 
the use of separators for this class of 
work, thus cheapening and simplifying the 
construction of the battery. 

-e0 
Allis-Chalmers Induction 

Motors Belted to Paint- 

Grinding Machinery versus 

Motors Direct-Connected. 

The paint grinding machinery of a cer- 
tun large Western manufacturer of pig- 
ments, the Wadsworth-Howland Company, 
of Chicago, has for some months past been 
Operated by means cf forty-odd Allis- 
Chalmers three-phase, - sixty-cycle, 220- 
volt, belted induction motors, ranging 
from one-horse-power to thirty-horse- 
power, all of which are suspended from 
the ceiling. 

The motors are at present operated by 
power purchased from the local lighting 
company, although a 100-kilowatt engine- 
driven alternator is available for use if 
necessary. In order to ascertain the exact 
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difference in power consumption between 
belted and geared motors, and the rela- 
tive efficiencies of the two methods, a test 
was made on one of the paint grinders, 
and the power actually consumed was ac- 
curately measured, using first a belted 
Allis-Chalmers motor, and second a geared 
motor of another design. 

The mill on which the tests were made 
is used for grinding yellow ochre, after 
it has passed through a mixer. The ma- 
chine consists of two pairs of millstones 
about 30 inches diameter, each mounted 
with axis vertical. The lower stones of 
cach pair revolve while the upper stones 
are fixed. One pair of stones is located 
in front of, and below the other, so that 
the paint discharged from the upper pair 
will drop into the hopper of the lower. 
The fixed stones are fastened to the frame 
of the mill while the lower revolving 
stones are carried on the ends of vertical 
shafts connected together by spur gearing 
and driven from the main shaft by a 


Watts (motor running idle)............... 
Watts (motor running belt and countershaft) 
Watts motor running mill (beginning to run).............020e eee 
Watts motor running mill (end of run)..... 
Kilowatt-hours for four hours’ run (from recording wattmeter)... 
Total weight of paint ground, pounds....... 
Average power-factOr............cecceevees 


bevel gear and pinion. The main shaft 
runs at a speed of approximately 132-136 
revolutions per minute, and with the pres- 
ent belted outfit is provided with tight 
and loose belt pulleys. The mill is driven 
from a small countershaft located directly 
above the main shaft, the motor being 
suspended from the ceiling and located 
about ten feet from the countershaft. 

Paint mixed with linseed oil is fed, 
from a mixer, into the upper pair of 
stones, and after passing through them is 
discharged into the lower pair. The pro- 
cess is continuous, and when the mill is 
first started, it requires considerably more 
power than after an hour or so, when the 
stones have become heated and the paint 
more easy flowing. The power required 
also depends on the rate of feed, and the 
setting of the stones; if the stones are too 
tightly adjusted, the power required is 
very much increased. In these tests every 
precaution was taken to have adjustment 
of the stones, and the rate of feed the 
same in each case; the wheels for ad- 
justing the stones were marked so that 
they could be brought to exactlv the same 
position in each test. 

Each of these grinders is provided with 
an individual ten-horse-power belted 
motor running at approximately 1,130 
revolutions per minute at full load, and 


267 


equipped with a type “A” potential 
starter. The following tests were made: 
first, motor running idle with belt off. 
Second: motor running belting and coun- 
tershaft, mill belt on loose pulley. Third: 
motor running mill and grinding paint. 

In tests one and two, readings of volts, 
amperes and watts were taken, Weston in- 
struments being used for measuring volts 
and watts. Current was measured by a 
Thompson ammeter, which had a range 
of only 15 amperes, and hence was not 
available for load readings. In test three, 
indicating wattmeter readings were taken 
at the beginning, and end of the test, and 
in addition a Fort Wayne polyphase re- 
cording watt-hour meter, installed by the 
lighting company, was placed in circuit 
to record the total watt-hours during the 
run. A four-hour run was made, the mill 
being cold when started. Allis-Chalmers 
motor, ten-horse-power, 220-volt, twenty- 
six amperes, three-phase,  sixty-cycle, 
1,130 revolutions per minute: 


Belted. Geared. 
ee ee re eee 600 400 
Deeg aioe adh Ge acer ah ere. hea dean 900 ‘ce 
10,300 12.300 
Taraa He xe Aa cdr, ia aden wiva 7,200 §,500 
26 28.5 
REEE ee ee eee rent 86.75 73.5 
90 80 
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From the wattmcter readings given, and 
also from the recorded power consumption 
for the four-hour run, it is plain that the 
geared slow-speed motor, instead of sav- 
ing power, actually required about ten per 
cent more power than the belt drive. On 
a longer run, the showing of the geared 
motor might be improved somewhat be- 
cause the overload period, during which 
this motor has a low efficiency, would then 
be a smaller part of the total. Jt will 
be noted that the amount of paint ground 
with the geared motor was less than with 
the belted, showing that the greater power 
consumption was not due to any increase 
in the amount of paint fed into the mill. 

The geared motor must necessarily be 
run at slower speed than the belted, and 
a slow-speed, sixty-eycle motor of small 
output is inferior in electrical perform- 
ance to a higher speed belted machine. 
Its no-load Josses may be less than for the 
belted motor as in the present test, but 
its eflicieney at or near full load will be 
le wer. 

The lower power-factor of the slow 
speed motor is not a great objection where 
power is supplied from a large svstem 
since power is measured hy watt-hour 
meters. If, however, the motors were at 
anv time operated from the customer's 
isolated plant the lower power-factor 
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would be a decided disadvantage, as the 
current output of the generator is limited. 
The amount of paint ground in each 
case was considerably lower than would 
have been obtained under average condi- 
tions, because the millstones were not in 
first-class condition. This, however, does 
not affect the value of the tests as con- 
cerns relative power consumption because 
the condition of the mill was the same in 
each case. Also the recording wattmeter 
readings were low compared with those 
of the indicating instrument which was 
carefully checked before the test and 
found to be accurate within one per cent. 
The same instruments were, however, used 
in each test, the primary object of which 
was to obtain comparative data. 
—___<@——__—__- 


New Trumbull Combination 
Switches. 


The Trumbull Electric Manufacturing 
Company, Plainville, Ct., announces the 
following combination switches for Na- 
tional Electric Code fuses, mounted on 
porcelain bases, thirty amperes, 250 volts, 
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New Two-PoLE, SINGLE-THROW COMBINATION 
SwITCa. 


approved July 5, 1907, electric report No. 
1202: Catalogue No. 704, double-pole, 
three and one-half inches by six inches, 
for wires entering from the top; catalogue 
No. 705, three-pole, four and one-half 
inches by six inches, for wires entering 
from the top; catalogue No. 724, double- 
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New THRrRet-PO.e, SInGLE-THROW COMBINA- 
TION SWITCH. 


pole, three and one-half inches, for wires 
entering from the bottom; catalogue No. 
725, three-pole, four and one-half inches 
by six inches, for wires entering from the 


bottom. 
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SPEED REGULATION OF INTERNAL- 
COMBUSTION ENGINES AND ITS 
RELATION TO THERMAL EFFI- 
CIENCY UNDER VARYING LOADS. 


BY G. P. HUTOHINS. 


In the matter of governing, all the great 
classes of prime movers excepting the 
steam engines are still seeking for satis- 
factory and dependable devices. With all 
the great progress and experiments made 
with water-wheel governors, the problem 
is by no means solved. Some of the un- 
questionable merits of internal combus- 
tion engines for certain services, are in a 
large manner offset by the difficulty, not 
to say impossibility, thus far found in se- 
curing proper regulation. 

Governing of gas and gasolene engines 
is effected in a variety of ways, which may 
be grouped under two headings: the “hit 
and miss” method and the variable im- 
pulse system. From the first building of 
internal combustion motors, it was seen 
that intermission of occasional power- 
strokes or increasing their number, would 
produce a control of the engine speed. 
To this day this principle is most prev- 
alent in American and English practice. 
The name is unfortunately misleading, as 
it is identified with the idea of guess- 
work, or trial and error, indicating lack 
of precision or control of the “misses” or 
“fires,” which is by no means the case. 
A more accurate name is here suggested 
in “constant impulse of variable period,” 
which could be contrasted with “variable 
impulse of regular period,” giving a very 
clear line of differentiation. 

An ordinary centrifugal governor con- 
trols the amount of gas inlet opening, 
while air admission remains independent 
and occurs at each cycle. Thus the num- 
ber of admissions of fuel varies with the 
work of the engine, while the value or 
composition of the charge admitted as 
well as the compression remain constant. 
In one application of this principle, a 
metal stop or slide connected by levers 
with the governor spindle, is interposed 
between the fuel admission valve and its 
actuating lever or cam. As long as it re- 
mains there, the periodic cam-lift admits 
gas to the mixing chamber. When excess- 
ive speed causes governor retraction of 
the slide, the fuel valve receives no lift- 
ing impact and remains closed until the 
slide has been returned by governor ac- 
tion in obedience to reduced speed. 

For regulation under variable load, and 
particularly under light load, this method 
gives the most economical results of all 
the usually employed systems of govern- 
ing, but the mechanical defects introduced 
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by it detract from the theoretical ad- 
vantages of such regulation. The princi- 
pal drawback is the necessity for unusu- 
ally heavy flywheels, which, according to 
R. Mathot, the well-known French scien- 
tist, produce a steady decrease of output 
of from three to five per cent. After 
several successive “misses” there is danger 
of a powerful explosive action on the 
very slowly-moving parts, which, owing to 
the inertia of the heavy flywheel, may pro- 
duce a breakage, 

The system we here called “variable 
impulse of regular period” divides itself 
into the method of constant quality with 
variable quantity of mixture, and that of 
constant quantity but variable quality. In 
the first method, the regulator is very 
similar to the ordinary centrifugal steam 
governor. It is attached between the car- 
bureter and the cylinder, acting on a 
butterfly regulating valve to throttle the 
mixture of air and gas as a whole. By 
varying the discharge from the carburet- 
er and the draft upon it, undue varia- 
tions in the mixture proportions are pro- 
duced, so that the act of throttling to 
govern often occasions additional speed 
disturbances, similar to the “hunting” of 
a water-turbine governor. This system re- 
quires usually a very heavy governor, and 
is uneconomical, because it necessitates in- 
creased compression in order to produce 
explosion, because the total quantity of 
air where admitted is frequently so small 
that compression falls below the ignition 
point. For every gas mixture and volume, 
there is one and but one degree of com- 
pression, which produces the most nearly 
complete combustion and greatest engine 
efficiency. All compression beyond this 
point is a direct loss, as it robs useful work 
from the engine with the added danger 
of premature ignition of the gas by the 
heat of compression. 

For the same reason the method of 
constant quantity and variable quality is 
defective. Variation in the amplitude 
and duration of the gas inlet opening is 
secured by some connections, usually a 
conical cam, with the governor-controlled 
levers. This leaves the air supply con- 
stant but varies the gas mixture, accord- 
ing to engine speed. 

Whatever detail of device be used, it 
must be actuated by the mainshaft and 
operate on the carbureter mechanism. 
This method is even less satisfactory than 
the foregoing. The effect of changed fuel 
supply makes itself felt later, and the 
change can not be controlled with suff- 
cient exactness. When there is too much 
hydrocarbon in proportion to the air, com- 


bustion will be incomplete, causing un- 
burned or incompletely consumed fuel to 
be exhausted, that is, thrown away, and 
logging the cylinder walls, piston head, 
valves and ports with partially burnt car- 
bon as soot and greasy grime, Such im- 
purities, if not quickly scavenged out, are 
apt to produce pre-ignition and back-fir- 
ing by becoming incandescent. If the ex- 
plosive mixture is too much diluted, it 
will not explode at all. Evidently, in both 
cases there is danger of going too far in 
the direction necessary to correct speed 
irregularity just as complete closing of a 
steam engine throttle in order to reduce 
speed is defective in that it shuts down the 
whole plant. 

To secure explosion on light loads in 
this system, compression is increased to 
the detriment of economy, and when un- 
der slower speed the mixture becomes 
richer, pre-ignition is apt to occur be- 
cause the compression has remained too 
high, The engine may be stopped or in- 
jured by breaking of connecting rod or 
crank, 

In special cases where fuel economy is a 
secondary consideration, as with automo- 
bile engines, speed is controlled by vary- 
ing the point of ignition with respect tio 
the stroke, As the full mixture charge is 
admitted each time and exhausted, 
whether ignited or not, it would be diffi- 
cult to imagine a more wasteful method 
of governing, 

In striking contrast with such unreli- 
able and uneconomical regulation is the 
method of governing in use on the Diesel 
crude oil engine, A small flywheel gov- 
ernor driven by the mainshaft controls a 
valve in g by-pass pipe connected to the 
fuel pump, which is so arranged as to 
raise its maximum quantity of the fuel 
oil at each stroke. The quantity injected 
into the cylinder depends on whether the 
governor permits the oil to flow to the 
mjector valve by closing the by-pass, or 
whether all or a part of it is returned to 
the supply tank through the more or less 
opened by-pass. There can never be an 
excess of fuel injected into the cylinder, 
because the Diesel principle provides for 
a normal large excess of air in the cyl- 
inder. There can not be a failure to ex- 
plode from insufficient hydrocarbon ad- 
mixture, because there are no explosions. 
Whatever oil is sprayed into the cylinder 
18 consumed as fast as it enters, the air 
n the cylinder being raised by compres- 
sion to a temperature far beyond the igni- 
tion point of mineral oils. Thus, waste 
by Incomplete combustion is simply pre- 
cluded, no matter what the degree of gov- 
erung. Be the quantity great or small, 
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there can be no variation of thermal effi- 
ciency, because every particle of fuel is 
consumed, as is evidenced by absolutely 
clean cylinder walls after months of run- 
ning. 

‘In mechanical detail and in thermo- 
dynamic effect, the Diesel governor works 
Just as positively and as irrespective of 
conditions within the cylinder as does 
the steam engine governor, hence its regu- 
lation is just about as close, as economical 
and as reliable. The fact that this en- 
gine produces in practice almost precisely 
that degree of efficiency which Herr 
Diese] had from theoretical considerations 
judged to be the highest attainable, and 
which he had set before himself as a goal 
even before the first model was made, in- 
dicates that here the problem of govern- 
ing internal combustion engines has been 
solved up to the limits imposed by nature. 

—— 0 
Standard Universal Lighting 
Fixtures. 

One of the most useful adaptations of 
the idea of a universal electrolier is found 
in the patent-body fixture placed on the 
market by the F. W. Wakefield Brass 


WAKEFIELD PATENT-BODY FIXTURE. 


Company, Vermilion, Ohio. These stand- 
ard universal lighting fixtures, an illus- 
tration of which is shown herewith, are 
interchangeable, a two, three or four-light 
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fixture being available with one stem. 
Where six different styles of fixtures in 
two and three-light are now carried, this 
patent body makes available thirty-six 
different patterns for the same amount of 
money in two, three, and four-light. 
Committees Appointed by the 
= Empire State Gas and 
Electric Association. 

At the June meeting of the Empire 
State Gas and Electric Association, held 
at Lake Champlain, N. Y., resolutions 
were passed authorizing the executive com- 
mittee to appoint three committees, one 
on the Public Utilities Commigsion, one 
on accounting and one on insurance. The 
following appointments have been an- 
nounced : 

Public Utilities Commission: W. W. 
Freeman, vice-president and general man- 
ager Edison Electric Illuminating Com- 
pany of Brooklyn; M. J. Brayton, secre- 
tary Utica Gas and Electric Company ; 
Charles R. Huntley, president and man- 
ager Buffalo General Electric Company. 

Accounting committee: R. A. Carter, 
treasurer Westchester Lighting Company ; 
A. S. Cooke, auditor United Gas and 
Electric Company; G. W. Curran, assist- 
ant general agent United Gas Improve- 
ment Company. 

Insurance committee: R. A. Davidson, 
president Hudson Counties Gas and Elec- 
tric Company; T. O. Horton, secretary 
New York & Richmond Gas Company; 


L. W. Emerick, vice-president Fulton | 


Light, Heat and Power Company. 
N 

Meeting of the Ohio Independ- 
ent Telephone Association. 
The Ohio Independent Telephone As- 

sociation held a special session at the 

Southern Hotel, Columbus, Ohio, on Au- 

gust 6. There were about 350 representa- 

tives in attendance, the meeting being 


presided over by Frank L. Beam, of 


Mount Vernon. 

H. M. Dougherty, a director of the 
Columbus Citizens’ Telephone Company, 
spoke on “Why Is Independent Telephony 
So Successful?” W. G. Thompson, of 
Hamilton, James B. Hoge, of Cleveland, 
and H. B. Folsom, of Circleville, discussed 
“Why Is Competition Desirable in the 
Telephone Business?” A. Hess, of Sid- 
ney, discussed the general laws of Ohio 
with reference to the telephone business. 

Resolutions were passed authorizing the 
executive committee to take such steps as 
might be necessary to prevent member 
companies from entering into arrange- 
ments whereby competition is eliminated. 


- ay —_— 
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THE ANNUAL CONVENTION OF THE 
OHIO ELECTRIC LIGHT 
ASSOCIATION. 


TOLEDO, OHIO, AUGUST 20-22. 


The thirteenth annual convention of the 
Ohio Electric Light Association will be 
held at Toledo, Ohio, August 20-22. The 
sessions will be held in the New Boody 
House, and a preliminary session for or- 
ganization will be held at 5 P. M. on 
August 19. On the evening of August 19 
there will be a theatre party at the Casino. 

The first formal session of the conven- 
tion will be called to order at 10 a. M. 
on Tuesday, August 20. The presidential 
address will be delivered by W. P. Engel, 
Defiance. The following papers will be 
presented: “Factory Lighting,’ A. P. 
Biggs, Detroit, Mich.. and J. Kermode, 
Cleveland. The report of the Committee 
on Uniform Accounting will be presented 
in the form of papers by F. E. Crawford, 
Cleveland, and D. W. Low, Alliance. 

The afternoon session will be called to 
order at 2 P. M., and a paper entitled 
“Luminous Ares from the Standpoint of 
Central Station Operation“ will be pre- 
sented by H. P. Grabhill. The report 
of the Committee on Electric Heating 
Devices will be presented by M. E. 
Turner, Cleveland. Following the read- 
ing of papers there will be an executive 
session. . 

On Tuesday afternoon there will be a 
prize contest by the ladies at Toledo 
Beach. Supper will be served at the 
heach, after which there will be dancing. 

On Wednesday, August 21, the first 
session will be called to order at 9.30 A. M. 
J. Robert Crouse, of the Cooperative Elec- 
trical Development Association, will pre- 
sent a paper entitled “Cooperative Com- 
mercialism in the Electrical Field.” 
Following this, Professor F. Œ. Caldwell, 
of the Ohio State University, will present 
a paper entitled “The Best Form of Power 
for Stations of 500 Kilowatts Capacity or 
Less.” 

The scond gession will be called to 
order at 2? P. M. The report of the Com- 
mittee on High-Efficiency Lighting Units 
will be presented in the form of papers 
by ©. C. Collins and A. N. Cope, Colum- 
bus. Three papers on the subject of 
“Helps to a Solicitor” will be presented 
by Frank Maunsell, Toledo; J. D. Ken- 
yon, Chicago, and A. S. Miller, Dayton. 
respectively. The report of the Commit- 
tee on Cost Determinations will be pre- 
sented by M. E. Turner, Cleveland, and 
F. M. Tait, Dayton. 

On Wednesday morning there will be 
a card party for the ladies, and in the 
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afternoon a second contest for prizes. 
For Wednesday evening the association 
has chartered the steamer Greyhound for 
a trip on Lake Erie. 

On Thursday, 
sion will be called to order at 9.30 A. M. 
Papers on the subject, “Best Ways to 
Meet Gas and Gasolene Competition,” will 
be presented by F. H. Golding, Dayton; 
Samuel Rust, Greenville; W. E. Russell, 
Massillon; Arthur Pomeroy, Cleveland ; 
E. T. Selig, Mount Vernon, and W. C. 
Anderson, Canton. 

Following the reading and discussion of 
papers, the reports of the secretary and 
treasurer will be read, new oflicers will be 
elected, the question box will be discussed, 
and ‘an executive session will be held. 

In the morning and afternoon there 
will be contests for prizes by the ladies. 


August 22, the first ses- 
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Marconi Ready to Take 
Transatlantic Business by 
October 1. 

Newspaper despatches from London, 
England, dated August 13, state that 
William Marconi will leave England on 
August 22 to inaugurate a transatlantic 
wireless telegraph service. The officials 
of the company anticipate that all prep- 
arations will be completed before the 
middle of September, and say that satis- 
factory exchanges of messages between the 
Irish station at Clifton and the Canadian 
station at Cape Breton have been 
on for weeks past. 


going 


The schedule of charges is issued, show- 
ing the rates to be ten cents a word plus 
the land charges for ordinary messages, 
and five cents a word plus the land charges 
for press messages. 

In connection with this the controversy 
between Marconi and the Dominion gov- 
ernment js interesting. Mareoni asserts 
that when the government gives notice of 
its intention to establish a wireless tele- 
graph station the company, under the 
terms of its agreement, has the option of 
erecting and operating the station. This 
the government denies, so Marconi has 
started legal action to settle this point in 
the agreement. 

The Hon. A. B. Aylesworth, Minister 
of Justice, has advised the Department of 
Marine that there is nothing in the terms 
of the agreement preventing the crown 
from erecting a wireless station and equip- 
ping it with instrumenis other than the 
Marconi instruments. 

Acting on. this advice the Dominion 
government is establishing and operating 
wireless stations on the. Pacific Coast in- 
dependent of the Marconi company. 
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Chicago Traction Order 
| Signed. — 


On August 12, Judge Grosscup, in the 
United States Circuit Court, Chicago, Ill., 
issucd the final order turning over to the 
Chicago Railways Company all the street 
railways on the north and west sides of 
the citv, which heretofore have been op- 
erated under the name of the Chieago 
Union Traction Company. Under the 
stipulations of the ordinance the Chicago 
Railways Company will expend $12,000. 
000 within the next three years in the 
rehabilitation of these lines. 

This week will conclude the history of 
the Union Traction Company, the North 
and West Chicago Street Railroad com- 
panies, and the North City, West Division 
and Passenger. Railway companies as 
active corporations transacting business in 
Chicago. z | 

Tminediately after the signing of the 


order, Attorney Frank H. McCulloch, of 


McCulloch & McCulloch, representing 
the Chicago Title and Trust Company, 
applied for an appeal from the order on 
behalf of. his client, -who holds first 


mortgages amounting to $+, 012,000 on 


the West and $500,000 on the North Side 


lines. The ee will be heard 
Monday. ' 


Buckeye Electric Company: 
Conference. 


The annual conference of the officers 
and salesmen of the Buckeye Electric 
Company was held in Cleveland, Ohio, 
August 8, 9 and 10.. Headquarters were 
established at the Euclid Hotel. Topical 
addresses were made and important sub- 
jects discussed. Visits of inspection were 
made to the Buckeye factory, and theatre 
parties and the annual banquet afforded 
pleasant recreation. The conference was 
participated in by a number of the Buck- 
eye company's jobbers. 

—0 ML 


Telegraph Operators Strike. 


During the week considerable disaffec- 


tion has been evidenced by the telegraph 
operators employed by both the Western 
Union and Postal companies, culminating 
in a walk-out by a large part of the men 


and women working in Chicago, New. 


York and in some of the cities in New 
England. Labor Commissioner N eill has 
endeavored to effect a suspension of strike 
orders, pending an arbitration of griev- 


ances, but it is possible that the strike will, 


T general. 


Hog 
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DOMESTIC AND EXPORT. 

NEW YORK AND QUEENS ELECTRIC SEEKS TO ISSUE 
$2,000.000—Commissioner McCarroll of the Public Service Commis- 
sion gave a hearing August 8 on the application of the New York 
& Queens County Electric Light and Power Company for permis- 
sion to issue $2,000,000 in bonds for extension, equipment and re- 
funding. No one appeared in opposition. Attorneys for the com- 
pany were present to urge the commission to grant the application. 
The company expects to issue bonds to the extent of $1,000,000 
first 1f the application be approved. 


MERGER OF INDIANA TRACTIONS—Governor Stuart has ap- 
proved the articles for the merger of several Indiana county trolley 
lines. in which a number of prominent men are interested, under 
the name of the Indiana County Railways Company, of Indiana, 
with a capital stock of $457,000. The companies consolidated with 
the above-named are the Indiana, Clymer & Creekside and the 
Indiana, Punxsutawney & Sagamore, recently chartered. The 
president is D. H. Clark, of Punxsutawney. the other officers being: 
T. L. Eyre, West Chester, vice-president; J. A. Klingensmith, In- 
diana, secretary and treasurer. and the following directors: W. F. 
Elkin, Indiana; B. M. Clark, Punxsutawney: G. W. Kipp. Towanda: 
H. E. Clark. Glen Campbell. 


MILWAUKEE STREET LIGHTING CONTRACT SIGNED—The 
contract between the city and the Milwaukee Electric Railway and 
Light Company for street lighting was signed on August 3. It 
provides for lighting the streets from December, 1905, for a period 
of five years at $65 per lamp. The company is to receive no inter- 
est on the bills due the company from that date and the city is 
authorized to continue the contract indefinitely after its expiration, 
terminating it upon giving sixty days’ notice to the company. The 
rates can be changed from time to time upon order of the railroad 
commission of Wisconsin after complaint of either party and hear- 
ings according to law. The contract was signed by John I. Beggs, 
president and general manager, and F. J. Boehm, assistant secre- 
tary for the company, with Charles F. Pfister and Fred Vogel, Jr., 
as sureties, and for the city by the commissioners of public works 
and the comptroller and approved as to form and execution by 
the city attorney. This is the end of the agitation which fol- 
lowed the expiration of the old contract which called for $81 for 
lights fed by overhead wires and $98 for lights fed by under- 
ground wires. During the agitation, Mr. Beggs threatened to turn 
off the lights and leave the city in darkness unless the aldermen 
entered into a new contract, but this was not done. The contract 
Offered by the company was at the figures finally adopted by the 
ety although the provision for appealing to the rate commission 
in the event of dissatisfaction was not suggested at that time. 


, NEW YORK CITY MUNICIPAL PLANT A FINANCIAL FAIL- 
URE—The plant installed by the city of New York to illuminate the 
Williamsburg bridge has been discontinued as a source of electrical 
energy and the city has advertised for bids for lighting the 
structure. Too much expense is the reason given for the abandon- 
ment of the plan. Chief Engineer Lacombe, of the Department 
of Water, Gas and Electricity, says the street refuse burned too 
slowly and did not give light cheaply enough. It is declared that 
the cost approximately of lighting the bridge by the incinerator 
as $50.000 a year, whereas the Edison company. which is now 
doing the work, could do the work for about $25,000. When the 
Incinerator was established, former commissioner Woodbury esti- 
mated that the cost of running it would be $45.22 a day. including 
labor, ash removals. supplies and interest. It was thought that 
the incinerator would save the city about $30,360 a year. The 
plant Supplied 180 arc lamps. There were also 767 sixteen-candle- 
a incandescent lights, three electric motors and twenty electric 
anor run by it. The waste was first sorted. trimmers paying 
10 a ton for rubber, rags and various grades of paper and other 
raa Official data show that the trimmers utilized sixty per 
e waste, the remainder being incinerated and developed 
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into power. The plant had two 200-horse-power boilers and two 
200-kilowatt and one 10-kilowatt direct-connected units. H. D. 
Parsons, then the consulting engineer for the Street Cleaning and 
Bridge departments, designed it. Street Cleaning Commissioner 
Bensel said that while the plant had been abandoned as a light 
generator, it would still be used as an incinerator. s 


PERSONAL MENTION. 


MR. C. W. HUMPHREY announces the opening of an office for 
consulting and designing engineering, at the Rookery, Chicago, Ill. 


MR. WILLIAM R. WESTCOTT, the retiring manager of the 
Manchester, N. H., telephone exchange, was presented on the eve 
of his departure with a traveling bag and a silver-mounted toilet 
set by the employés who had been under his direction. 

MR. LEE H. RAY has been made superintendent of the Sterl- 
ing. Dixon & Eastern Electric Railroad, with headquarters at 
Sterling, Ill., succeeding F. Gillett. Mr. Ray has recently been 
connected with the Winnebago Traction Company, of Oshkosh, Wis. 


MR. J. C. NORCROSS, for the past three years manager of the 
light and power department for the town of Hudson, Mass., has 
resigned to accept a like position with the town of Reading, Mass. 
Mr. Norcross is secretary-treasurer of the Municipal Lighting Asso- 
ciation of Massachusetts. 

MR. HEBER J. GRANT has been elected president of the Utah 
Independent Telephone Company, vice Heber M. Wells, resigned. 
This is the first step in the reorganization of the Utah company. 
Mr. Grant is president of Heber J. Grant & Company. and the 
Home Fire Insurance Company, of Utah. 

MR. AVERY P. ECKERT has accepted the general sales manage- 
ment of the Duplex Metals Company, Chester, Pa.. with New York 
offices at 208 Fifth avenue. He will make his headquarters at the 
New York office. Mr. Eckert has been sales manager of the Safety 
Insulated Wire and Cable Company, of New York, for many years. 
He is one of the pioneers in the manufacture and sale of insulated 
wires and cables. 

MR. Z. A. CAHOON, manager of the New England Telephone 
cxchange at Chelsea, Mass., has been transferred to the position of 
manager of the larger exchange at Malden. Mr. Cahoon is to be 
succeeded by Mr. G. P. Norwell, of Winchester. Mr. Norwell has 
been with the company for four years, having started in with the 
students’ course and working his way upward. He has been the 
manager for the Stoneham and Winchester exchanges. 


MR. EDGAR C. BRADLEY has been elected vice-president and 
general manager of the Pacific Telephone and Telegraph Company. 
succeeding Emil J. Zimmer. Mr. Bradley will have charge of 
all matters pertaining to the affairs and business of the company 
and his office will be in San Francisco. Mr. Bradley resigned in 
August, 1906, as second vice-president of the Postal Telegraph- 
Cable Company, to accept a leading position on the staff of Presi- 
dent Fish of the American Telephone and Telegraph Company. He 
superintended the reconstruction of the Pacific company’s lines, 
rehabilitating that portion of the system destroyed by the earth- 
quake and fire. 

MR. JOHN C. OSTRUP has been appointed to fill the chair of 
structural engineering at the Stevens Institute of Technology, 
Hoboken, N. J. Professor Ostrup is a graduate of the Polytechnic 
School in Copenhagen, and later took a post-graduate course at 
the Chicago Engineering School, and has had a large and varied 
experience in important work extending over seventeen years. 
He was for five years in charge of the office work and design 
of the Lake Street, the Northwestern and the Union Elevated Rail- 
roads in Chicago during their construction, and afterwards de- 
signing engineer of the Boston Elevated Railroad during its build- 
ing. Upon the completion of this he went into private practice for 
four years, and has, for the past two years, designed many im- 
portant structures and bridges for the American Bridge Company, 
of New York. 


| 
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ELECTRIC RAILWAYS. 


NEWARK, N. J.—The road committee of the Essex county 
board of freeholders in Newark granted a franchise to the Morris 
County Traction Company to lay tracks on Springfield avenue from 
Main street, Milburn, to Maplewood. The road will connect Summit 
and Newark by trolley. 


LEXINGTON, KY.—In the county clerk’s office articles have 
been filed by which the Versailles-Frankfort Interurban road passes 
into the entire possession of the Central Kentucky Traction Com- 
pany, the operating company of the Georgetown & Paris electric 
lines. The holdings are controlled by Philadelphia capitalists. 


NEW BRUNSWICK, N. J.—The Jersey Central Traction Com- 
pany has applied to the board of freeholders for a franchise to lay 
its tracks for a distance of 700 feet on Bordentown avenue, South 
Amboy. This stretch of land was left out of the description when 


the company secured its right to cross the Amboy bridge from the 
county. 


ALLIANCE, OHIO—Application was filed on July 31 at 
Columbus for a charter incorporating the Youngstown, Alliance & 
Akron Electric Railway Company. The incorporators are T, H. 
Given, president Farmers’ National Bank, Pittsburg; M. K. Mc- 
Mullen, Pittsburg; Hugh Bleakley, Enos Brosius and Henry Shaffer, 
Alliance. It is announced that President Callery of the Pittsburg 


Railways Company will be vice-president of the concern, which has 
a nominal capital of $10,000. 


BOSTON, MASS.—The railroad commissioners have issued an 
order authorizing the Springfield & Eastern Street Railroad Com- 
pany to issue $530,000 additional capital stock. This is one of the 
companies incorporated in connection with the new high-speed direct 
line between Worcester and Springfield. The money derived from 
the sale of the stock is to be devoted to paying off the floating debt 
incurred in reconstructing and extending the road to bring it up 
to requirements for the new rapid transit inter-city traffic. 


DETROIT, MICH.—A new company known as the Detroit & 
Adrian Traction Company, with a capital of $2,000,000, is reported 
as being formed in Detroit, with the Security Trust Company as 
trustee. It is estimated that it will cost $1,459,430 to build and 
equip the road, which will be sixty-one and one-half miles in length. 
The line will touch the villages of Tecumseh and Milan, besides 
many smaller settlements. Arrangements are also said to be about 
completed to construct a trolley line from Lansing to Jackson. 


NASHVILLE, TENN.—R. E. Chambers, formerly of Boston, but 
now of Cincinnati, is promoting a trolley line from Nashville to 
Louisville, connecting at that place with the network of trolley 
lines traversing Ohio, Indiana, Kentucky, Missouri, Pennsylvania 
and other states. He has been with Nashville capitalists looking 
over the local situation. He represents a circle of capitalists in 
Cincinnati, Louisville and other cities, and declares that the matter 


of a trolley line from here to Louisville is being seriously con- 
sidered. 


ELKHART, IND.—Terms for a franchise granting the Deiterich- 
Murdock Electric Railway syndicate use of the streets of Elkhart 
for thirty years have been agreed upon by the company’s Officials 
and the board of public works. The syndicate owns the Chicago, 
South Bend & Northern Indiana Interurban, including the Elkhart 
city lines. The Deiterich-Murdock syndicate also owns and operates 
a gigantic system of interurban railways in northern Indiana, and 


has plans under way for connecting cities in this section of the 
state with Indianapolis. 


ATLANTA, GA.—An important addition to Georgia’s meagre 
system of interurban trolley lines will be the proposed Augusta- 
Atlanta railway which is to be constructed from Atlanta to 
Augusta, a distance of 160 miles. Atlanta capitalists are behind 
the company, which has an authorized capital of. $5,000,000. Sur- 
veys are now being made for the line by the Carolina Construction 
Company, which is an affiliated corporation. James W. English, Sr., 
president of the Fourth National Bank of Atlanta, is president of 
the construction company. The financial plans of the railroad have 
not yet been made public, 


GREENVILLE, S. C.—Application will soon be made to the 
secretary of state for a charter for a standard gauge electric rail- 
road from Greenville to Spartanburg. The company will be incor- 
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porated under the name of the Greenville & Spartanburg Railway 
Company, which proposes to build a line traversing the townships 
of Greenville, Butler and Chick Springs, in Greenville county, and 
Beech Springs and Spartanburg in Spartanburg county, mak-. 
ing a total distance of thirty-one miles. The road will pass the 
Chick Springs hotei resort. 


MEMPHIS, TENN.—Plans for the building of an interurban 
line of railway connecting Pine Bluff and Little Rock, Ark., are 
beginning to assume more definite shape. The company has filed 
articles of incorporation with the secretary of state, placing the 
capital stock at $1,000,000. J. J. Fisk, of Chicago, is president; 
W. H. Langford, Pine Bluff, vice-president, and John M. Rose, Little 
Rock, secretary-treasurer. Work of securing right of way and mak- 
ing preliminary surveys will begin soon. The management of the 
road announces that, in addition to building the line from Little 
Rock to Pine Bluff, there is to be an extension from Pine Bluff to 
Stuttgart, Ark. Estimated cost is $1,500,000. 


WALTHAM, MASS.—Plans have been formulated and a com- 
pany organized for the purpose of putting Waltham in direct com- 
munication by electric railway lines with Marlboro, Weston, Way- 
land, Sudbury and Maynard. The company is formed under Chap- 
ter 516 of the acts of 1906, and has assumed the corporate name 
of the “Boston, Waltham & Western Electric Railroad Com- 
pany.” The lines which the company proposes to lay down at 
first consist of a main line with a branch running from South 
Sudbury to Maynard. The main line will connect Waltham with ` 
Weston, Wayland and Marlboro, and will be sixteen and one-half 


miles in length, The branch is intended to have about six miles 
of trackage. 


LINARES, N. L., MEXICO—Jose Bonilla, a wealthy resident of 
Linares, has concluded the purchase of the street-car system of this 
city, including the entire line, all cars, stables and equipment. 


‘The figure at which the transfer was made could not be learned, 
- but is understood to have been large. Associated with Mr. Bonilla 


are Andres Berlanga and Franco Pumarejo, also of this city. The 
new owner has expressed the intention of greatly improving the 
lines and the service and of extending the system to include two 
small towns lying contiguous to this city. The new company is 
backed by practically unlimited capital and it is believed that the 


transfer of the lines will have a highly beneficial effect on the 
city and the outlying districts. 


SPOKANE, WASH.—The Chelan Electric Company, capital $500,- 
000, has been incorporated to build an electric railway from Wenat- 
chee to the western part of Washington. The officers of the com- 
pany are: J. T. McChesney, president, and E. C. Mony, secretary. 
Other trustees are: H. P. Scott, of Wilmington, Del.; J. A. Cole- 
man and F. H. Brownell. The last-named said the route starts at 
a point near Wenatchee, following the Columbia river to Lake 
Chelan, thence north to the Okanogan river and from there to the 
end of the state. Lighting and water privileges for all towns along 
the Chelan river are included in the articles. There are. reports 
that this is part of the Great Northern Railway Company’s plan for 


the electrification of its system in the Chelan country, west of 
Spokane. 


NEW HAVEN, CT.—The Connecticut Railway Company has 
placed one of the largest car and equipment orders ever made by 
a New England trolley concern, costing approximately $5,000 apiece; 
fourteen snow-plows at $2,500 each, with much other material for 
operation. This company is buying for the electric trolley service 
of the New York, New Haven & Hartford Railroad in Connecticut 
and Rhode Island. Following is the list of cars ordered and their 
specifications, with the line upon which they will be used: New 
Haven line, sixteen double-truck, thirty-foot closed cars; Hartford 
line, twenty-four double-truck, thirty-foot closed cars; Bridgeport 
line, ten double-truck, thirty-foot closed cars; South Norwalk line, 
three double-truck, thirty-foot closed cars; New Bfitain line, two 
double-truck, thirty-foot closed cars: Milldale line, two double-truck, 
thirty-foot closed cars; Waterbury line, eleven thirty-foot closed 
cars; Stafford Springs, four thirty-foot closed cars; New York & 
Stamford line, twelve thirty-foot closed cars; Norwich line, one 
thirty-three-foot closed car; Middletown line, eight thirty-three-foot 


closed cars; Rhode Island lines, thirty-foot closed cars. Con- 
necticut system total, 103 cars. 
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TELEPHONE AND TELEGRAPH. 


WEST FLETCHER, VT.—Poles are being set for a telephone line 
from Fairfax to West Fletcher, and it is said that telephones will 
be installed in nearly every house along the line. 


RAYVILLE, LA.—Brown M. Dorrity, of Rayville, is making 
preparations to run a telephone line from Rayville to Mangham and 
the Gold Mine Plantation, thence to Winnsboro and perhaps further 
south. It is said that the citizens of Richland and Franklin 
parishes are subscribing liberally to a subsidy. 


WATERTOWN, N. Y.—It is understood here that the Central 
New York Telephone and Telegraph Company will advance its ex- 
change rates in Watertown. Hereafter no new contracts will be 
‘written at the old schedule of rates, because it is claimed that the 
company is losing money and that it can not afford to do business 
at a loss. The people who now have service will not be affected at 
present, but no new business will be written on the old rates. The 
new schedule calls for $48 for a direct business telephone and $42 
for a two-party contract. The new rate for direct residence service 
will be $30 and $24 for the two-party. 


NEW BRUNSWICK, N. J.—The Coast Line Telephone Company 
is completing the remaining distance between Perth Amboy and 
New Brunswick, and the probabilities are that telephone connections 
between New Brunswick and Philadelphia over the lines of this 
company will be established within the next ten days. The company 
is now negotiating with the Jersey City authorities for a franchise 
so that its lines can be extended to that place, but the law passed 
by the New Jersey legislature at its last session prohibiting the 
granting of public service franchises with a tenure of more than 
twenty years has proven a stumbling block in the negotiations. 


PEEKSKILL, N. Y.—The State Line Telephone Company now 
has seven construction gangs at work building lines south of 
Peekskill and Brewsters to connect up Westchester county with the 
present system. The company’s lines now extend from Columbia 
county as far south as Peekskill. The proceeds of the bonds is- 
sued under the collateral trust mortgage for $5,000,000 made to the 
Commercial Trust Company of New Jersey in June are now coming 
in in sufficient amounts to provide for the construction needs at 
the present time. The money thus raised is costing the company 
about six and one-third per cent. It is the ultimate intention of 
this company to confine its operations to Westchester county, a 
portion of western Connecticut and those counties on the west 
bank of the Hudson. This will make the company’s territory a 
compact one contiguous to the metropolitan district. The long-dis- 
tance lines which are now being built to connect the various inde- 
pendent telephone systems in the state will be a big aid to this 
company, as it will permit of long-distance business being done with- 
out relaying through so many switchboards as is at present the 
case, 


ELECTRICAL SECURITIES. 


Last week’s stock markets realized a rather sensational decline 
In prices, not only establishing new low levels for the summer, 
but in some cases for the year. Railroad stocks average about 
thirty-three points below the year’s high level, showing the result 
of an aggressive bear movement, which, if it did not have the 
Support of large interests, at least was not checked by any activity 
upon the part of those who might have kept prices up by an 
Opposition movement in the early phases of the decline. In the 
Popular mind the break in the market is associated with the 
$29,000,000 fine imposed upon the Standard Oil Company by Judge 
Landis. This has been taken to indicate the direction in which 
governmental action would proceed with regard to large corpora- 
tion interests, This case, however, is not settled, as Judge Gross- 
cup last week allowed a writ of error containing 116 claims, which 
the Standard’s attorneys had indicated against the decision. Well- 
informed bankers lay more stress on the monetary situation than 
upon this large fine or upon any other indication of governmental 
action. While call rates are not excessive, it is the rates asked 
for time loans which are worrying investors, and which are 
making it difficult for the railroads and other industrials in need 
of money for expansion to carry out much-needed improvements 
and enlargements. Whatever effect the recent suits against the 
Corporations may ultimately have upon business in general, the 
Present indications are that the active demand for manufactured 
articles of every kind has discounted the expected baneful effects, 
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In iron and steel, with the exception of the steel rail department, 
orders continue to come in in a very encouraging way. Up to 
July 31 none of the electric companies refiected any slowing down 
in the volume of orders received. It is expected that the shipments 
of the Westinghouse company during the current fiscal year will 
run between $40,000,000 and $45,000,000. In the first six months 
of its current fiscal year the General Electric Company received 
new orders aggregating a total of $35,000,000, compared with $29,- 


000,000 in the corresponding period of last year. 


, ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 10. 


New York: Closing. 
Allis-Chalmers cOmmonN..............eeeeee0. 9% 
Allis-Chalmers preferred............. pile ooh 
Brooklyn Rapid Transit..............ec008. 49 
Consolidated Gas............ ccc ce cccccees 111 
General Blectric........... cc cece cc ecees ee. 120% 
Interborough-Metropolitan common.......... 11 
Interborough-Metropolitan preferred..... c... 84% 
Kings County Electric..........ccccceeee ... 119 
Mackay Companies (Postal Telegraph an 

Cables) cOMMON..........ccccecscceces 
Mackay Companies (Postal Telegraph and 

Cables) preferred..........cccccecsecce 
Manhattan Elevated........... eoescecescoes 131 
Metropolitan Street Railway................ — 
New York & New Jersey Telephone......... - 107 
Western Union......... ETEEN tae s...... 75% 
Westinghouse Manufacturing Company...... 142 


An official of the Brooklyn Rapid Transit Company is quoted as 
follows: “The Brooklyn Rapid Transit system is gradually getting 
in position to handle the traffic offering, and of late its growth 
in facilities has kept pace with the growth in traffic. In the 
1907-8 fiscal year, one can be pretty safe in figuring on gross earn- - 
ings of $21,000,000, and this would mean dividends for the stock- 
holders, for the company is now well financed, and it has 
$3,000,000 cash in the bank. The company has steadily added to, 
its equipment, and recently ordered 100 new surface cars and 100 
elevated cars of the semi-convertible type, large size.” 

The decline in the securities of the Interborough-Metropolitan 
Company has been accompanied by the rumor that at the next 
meeting of the company’s directors for dividend action the dividend 
on the preferred stock is to be passed. The dividend is due to be 
declared again September 5, and, unless the plan of the directors 
is changed between now and that date, the dividend will be 
declared and paid as usual. The present investigation by the 
Public Service Commission, with the probable orders that will 
result, no doubt will have some effect, at least temporarily, on the 
company’s earnings. Because of the investigation it is possible 
that later on the directors may change their views regarding the 
dividend and to decide to pass it temporarily, 


Boston: Closing. 
American Telephone and Telegraph......... 105 
Edison Electric Il]uminating................ 208 
Massachusetts Blectric................. er... 55 
New England Telephone.................... 109 
Western Telephone and Telegraph preferred. 70 

Philadelphia: Closing 
Electric Company of America............... 8% 
Electric Storage Battery common............ 49 
Electric Storage Battery preferred........... 49 
Philadelphia Electric...................000. 718 
Philadelphia Rapid Transit................. 17% 
United Gas Improvement................... 8614 

Chicago: Closing 
Chicago Telephone.....................005. 117 
Chicago Edison Light...................... 14334 
Metropolitan Elevated preferred............ 62 
National Carbon common................... 72 
National Carbon preferred.................. 112 
Union Traction common.........,........... — 
Union Traction preferred................... — 


Judge Grosscup decided, on August 9, in the traction recaiver- 
ship litigation, that the Chicago Railways Company should be put 
in possession of the properties of the North and West Side street- 
car systems, in accordance with the terms of the new traction 
ordinance, and announced that he would enter a formal order to 
that effect as soon as it could be drafted. In rendering the decision 
to put the Chicago Railways Company in possession, Judge Gross- 
Cup announced that “the conscience of the court is satisfied that 
the order ought to be entered and the judgment of the court is 
satisfied of its power to enter that order.” 
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ELECTRIC LIGHTING. 
HATTIESBURG, MISS.—An electric light and power plant is 
projected by J. P. Carter, C. H. Lindsley and others who have or- 
ganized a company and applied for a twenty-five-year franchise. 


LITTLE VALLEY, N. Y.—At the special village election held at 
the town hall August 3 the proposition to bond the village for 
$10,000 to improve the electric light system was carried by a vote 
of forty-seven to six. 


BURLINGTON, IOWA—The People’s Gas and Electric Company 
has made a new contract with the city and will furnish 241 arcs 
and sixty-five incandescents at $65 per year for arcs and $16.50 
per year for incandescents. 


PETERSBURG, VA.—The city council has contracted with 
the Virginia Passenger and Power Company for lighting the 
city with electricity for five years at, $57 per lamp a year, Arc 
lamps of 2,000 candle-power are to be furnished. The company is to 
expend $50,000 in improvements here. 


NORTH ADAMS, MASS.—The annual meeting of the directors 
of the Stamford Light, Heat and Power Company was held on 
August 5 and the old board of officers was reelected as follows: 
president, James D. Hunter; vice-president, H. T. Cady; treasurer, 
Colonel F. S. Richardson; clerk, Charles D. Houghton. 


WILKES-BARRE, PA.—The Wilkes-Barre Subway Light and 
Power Company has had its charter signed by the governor. The 
charter members are: County Treasurer Dr. Lewis Edwards; at- 
torney Frank Darte; real estate agent Reese Lloyd; school director 
Fred Burnaford; J. W. Stark and Joseph Dunn. 


BRADDOCK, PA.—Braddock council has turned down the re- 
quest of the Rose Hill Electric Light Company for a franchise in 
that borough. The request was made in the form of an ordinance 
which was presented at the July council meeting and the bill was 
given two readings and referred to the ordinance committee. 


AUGUSTA, GA.—The street lighting contract between the city 
of Augusta and the Augusta Railway and Electric Company expired 
August 2, and a new contract between the same parties went into 
effect for four years and three months, at the same rates. The city 
pays the electric company $69 per year for each light, and at 
present about 385 lights are in use. 


DOVER, N. J.—E. L. Thompson, of Dover, N. J., has purchased 
the controlling interest of the Rockaway Electric Light Company. 
Mr. Thompson recently purchased the interests of the Dover Elec- 
tric Light Company, and without a doubt he will make marked 
improvement. For a long time past there has been considerable 
complaint at Rockaway by the cortsumers of electricity. 


TOLEDO, OHIO—For the second time the county commissioners 
have rejected all bids for the construction of the power-house at 
the county infirmary. They exceeded the estimate of $27,000, and 
the commissioners will have to advertise again. A combination 
bid could have been figured out to come within the total estimate, 
but the separate bids for the building and equipment were exces- 
sive of the separate estimates. 


ROCHESTER. N. Y.—The board of supervisors has passed a 
resolution authorizing the purchasing agent to advertise for bids 
for the construction of a lighting plant for the court house at a 
cost not to exceed $7,900. County Engineer J. Y. McClintock will 
prepare the plans and it is expected the plant will be completed 
some time this fall. It will be located in the basement of the court 
house, and will be of sufficient size to insure the most efficient 
service. 


CASHMERE, WASH.—Cashmere is to have electric lights and 
waterworks as the result of a closely contested election. The 
proposition to bond the town for $13.200 to construct the light and 
water plants carried by a good majority, but a difference of opinion 
as to the best water system caused the proposed system to be ap- 
proved by a majority of only ten votes. A pumping system being 
approved, a well will be sunk near the Wenatchee river and a 
standpipe will be erected on Knob Hill. 


SPOKANE, WASH.—The Big Bend Light and Power Company 
has been incorporated in Spokane with $300,000 capital, by W. L. 
Sawyer, D. B. Fotheringham, Harry L. Bleecker and Thomas K. 
Binnie, of Spokane, and Eugene Enloe, of Medical Lake, Wash., to 
furnish light and power to cities and towns in the Big Bend 
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country, west of Spokane. The Washington Water Power Company, 
of Spokane, will furnish electrical energy over a high-voltage line. 
The company will also supply power to flouring mills. 


BOSTON, MASS.—The state board of gas and electric commis- 
sioners has received a petition from the Gardner Electric Light 
Company asking for authority to issue $35,000 additional capital 
stock and $65,000 bonds. The petition recites that the company has 
property to the value of $115,132.90 and debts of $63,609.79. It is 
about to install two additional engines and other equipment that 
will increase this debt some $40,000. The board is to give a public 
hearing upon the petition. 


GOLDFIELD, NEV.—Williard Snyder. of Salt Lake and Ely, 
with John W. Cawley and associates, of Boston, has purchased 
the control of the Amalgamated Nevada Mines and Power Com- 
pany from H. S. Wooley, according to the Ely Record, and after 
having made a thorough examination of the properties has decided 
to have the power plant in operation at the earliest possible 
moment, and continue the development of the mines in the Black- 
horse district on a more extensive scale than heretofore. 


NEW BEDFORD, MASS.—The annual meeting of the New Bed- 
ford Gas and Edison Light Company was held on August 6, when 
reports were submitted and the old toard of officers elected as fol- 
lows: Directors: Horace G. Howland, Thomas H. Knowles, Charles 
R. Price, George R. Stetson, Frederick Taber, Oliver Prescott, Jr., 
John S. Perry, Henry M. Knowles, Lot B. Bates, Parkman M. Lund, 
Frank H. Gifford; treasurer and clerk, Charles R. Price; auditing 
committee: Henry W. Tripp, George H. Batchelor, Thomas B. Wil- 
cox, Jr. 


FORT DODGE, IOWA—At the last meeting of the city council 
the committee to which was referred the alleged violations by 
the Fort Dodge Light and Power Company of the franchise under 
which it is allowed to do business in the city, reported that it 
recommends the state’s attorney be instructed to at once commence 
proceedings against the corporation to oust it from the city. The 
recommendations of the committee were favored by the council 


in the vote which followed, and the matter was referred to County 
Attorney Price. 


ST. ALBANS, VT.—The long-contemplated improvements of the 
Vermont Power and Manufacturing Company’s power plant at 
Fairfax Falls have been begun. The work includes the deepening of 
the tail-race channel and the cutting of a flush-gate on the fore- 
pay. Howard Bunting, chief engineer, and A. A. Stiles, superin- 
tendent of construction of the American Pipe Manufacturing Com- 
pany, of Philadelphia, are on the ground to oversee the work. 
It is claimed that when these changes are made that all trouble 
from floating debris, anchor ice and flood wood will be eliminated. 


HENDERSON, TENN.—An election was held here on August 3 
to determine the question of whether or not the city should issue 
bonds to equip and maintain an electric light plant, and the meas- 
ure was defeated by a vote of fifty-two to eighty-four. The same 
question was favorably voted upon several months ago, but it after- 
wards developed that the election was irregular. Since that time 
an opposition sprung up and the result showed the change of 
opinion. A private plant had been in operation here until about 
a year ago, but it closed for want of patronage. It was argued 
that if private parties were unsuccessful, public ownership would 
also be. Henderson will continue to remain in darkness. 


BATH, ME.—The village trustees have executed a contract with 
E. J. G. Tower and C. K. DeGroat, of Buffalo, for street lighting 
for five years after October 5. The Bath Electric and Gas Light 
Company refused to sign the contract offered it. The price for 
street lighting will be $62.50 per light, for all-night and every- 
night service. The total number of lights is to be seventy-five, 
costing $4,687.50 a year. There is to be an all-day service with a 


sliding scale of rates for commercial lighting, the highest price: 


being twelve cents per kilowatt-hour and the rate for power motors 
above one horse-power is to be three cents. The trustees granted 
Messrs. Tower and DeGroat a forty-year franchise, they to give 
a bond guaranteeing to have their plant in readiness to furnish 
the street lights on October 6 and to install within four months 
a plant to furnish incandescent and commercial lighting. The 
bond indemnifies the village against any accident that may result 
from neglect or carelessness in the installation or operation of the 
electric system in the village. 
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io INDUSTRIAL ITEMS. 


THE RICHMOND ELECTRIC COMPANY, Richmond, Va., will 
send, upon request, full information concerning its R. E. type poly- 


phase induction motor. 


SCOFIELD & COMPANY, 150 Nassau street, New York city, has 
made improvements to the Scofield adjustable swinging telephone 
bracket. Interesting and attractive literature detailing the merits 
of this device is now available upon request. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
27 Rose street, New York city, has ready for distribution a new 
catalogue covering common return and metallic circuit inter- 
communicating patented, ball-bearing, automatic, switchless tele- 


phones. 


THE WESTERN TUBE COMPANY, Kewanee, Ill., has ready for 
distribution a bulletin devoted to the “Kewanee” flange union. This 
is a brass and malleable iron self-sealing ball joint. Full informa- 
tion will be found in this bulletin, which will be furnished upon 


request ‘to the company. 


THE H. O. S. ENGINEERING COMPANY, 16-22 Boyden Place. 
Newark, N. J. has published a new series of literature discribing 
and illustrating switches, switch parts, panel-boards and acces- 
sories, and “Columbia” and “Columbia-Falcon” alternating-current 
and direct-current arc lamps. 


CHARLES E. DUSTIN COMPANY, 11 Broadway, New York city, 
will send catalogues to parties desiring information on second- 
hand electrical and steam machinery. The company is now pre 
pared to quote on single pieces of apparatus or complete outfits 
for power-house, central station and factory equipment. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has published an elaborate catalogue devoted to its storage bat- 
teries for stationary service. This describes and illustrates the 
various types of elements, and gives specifications relating to 
weights, output and charging rates, measurements and price of 
parts, 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, 
Ohio, is mailing an attractive folder calling attention to “Noblac” 
inner globes. These globes are placed in individual cartons, facili- 
tating the work of unpacking shipments. A return postal card, 
by which further information may be obtained, is included in the 
folder. ' 


~. THE AMERICAN CONDUIT COMPANY, New York, N. Y., has 
published a very useful booklet entitled “Underground Conduit 
Construction.” This contains a great deal of matter concerning 
the installation of bituminized fibre conduit. In addition to this 
there is some valuable engineering data of interest to contractors 
and engineers engaged in this class of work. 
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THE SPRAGUE ELECTRIC COMPANY, New York city, has re- 
cently issued a seventy-four-page bulletin, No. 229, eight by ten 
and one-half inches in size, devoted to the application of Sprague 
electric motors to the printing and allied trades. The progress 
made in this direction is indicated by the list given of prominent 
printing, engraving and stereotyping plants equipped with these 
motors. Progressive printers and those in the allied trades will 
find in this new publication much of interest and value. 


æn oeu 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has published a booklet describing and illustrat- 
ing “Universal” insulator supports. These insulator supports are 
made of the best malleable iron, will withstand heavy service 
demands, and are held rigidly to any surface by cup-pointed, 
hardened steel set-screws. They can be used in any position on 
the flanges of any rolled structural shape, beams, angles, channels, 
“Z-bars, round, flat, square bars, gas and water pipes, edges of 
tanks, etc. Full information will be furnished on request. 


THE DIELECTRIC COMPANY OF AMERICA, Belleville, N. J., 
manufacturer of “D. E.” weatherproof wire and “H. H.” special 
insulated wire for trying uses. is laying down some interesting 
installations using its patent system of underground construction. 
With this system the trench is occupied by a box in which the con- 
ductors are run suspended and spaced by porcelain bridges placed 
at fixed distances in the box. The porcelain bridges are self-lock- 
ing on the wires and retain them rigidly in place while the insu- 
lating compound is poured into the box permanently sealing the 
wires in a homogeneous dielectric. This system is unaffected by 
changes in temperature and proof against damage by corrosion. 
The company announces one installation which has been in con- 
tinuous use for over two years carrying twenty-four wires, six of 
which carry 2,200 volts; twelve, 5.500 volts; four, 6.600 volts, and 
two, 110 volts, without a dollar in expense for repair, or delay in 
transmission of any kind. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Ohio Electric Light Association. 
August 20-22. 

Michigan State Electrical 
August 20-22. 

Canadian Electrical Exhibition. 
2-14. 

Canadian Electrical Association. 


Quebec, September 11-13. 
Old Time Telegraphers’ and Historical Association and Society 


of the United States Military Telegraph Corps. Annual meeting, 
Niagara Falls, N. Y.. September 16-18. 

Colorado Light. Power and Railway Association. 
vention, Denver. Col.. September 18-20. 

Railway Signal Association. Annual meeting, Milwaukee, Wis., 
October 8-10. 

American Street and Interurban Railway Association. 
City, N. J., October 14-18. 


Annual meeting, Toledo, Ohio, 
Association. Battle Creek, Mich., 
Montreal, Quebec, September 


Annual convention, Montreal, 


Annual con- 


Atlantic 


Record of Electrical Patents. 


Week of August 6. 


862,127. CENTRIFUGAL SWITCHING DEVICE. Carl B. Auel, 
Wilkinsburg, Pa.. assignor to Westinghouse _Electric and 
Manufacturing Company. A speed-limiting device. 

862,135. AUTOMATIC TROLLEY-RETRACTING MECHANISM. 
Henry B. Clarke, Highland Park, Ill. A retractor operated by 
compressed air. 

862,146. ELECTRICALLY HEATED SHAFT-FURNACE. Johannes 
S. Edström, Vesieras, Sweden. An induction furnace. 

862,159. TROLLEY. Aaron Hill, Lynn, Mass. An adjustable trol- 
ley pole. , 

862,168. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. 
Henry D. James, Pittsburg, Pa.. assignor to Westinghouse Elec- 
tric and Manufacturing Company. A controller for alternating- 
Current motors. 

862,191. TROLLEY WHEEL. Piatt M. Orlopp, Indianapolis, Ind. 
A wheel mounted on gimbals. 

862,192. CONTROLLING MEANS FOR ELECTRIC MOTORS. 
William A. Paris, Edgewood Park. Pa.. assignor to Westing- 
house Electric and Manufacturing Company. A limiting con- 
troller for reversing motors. | 


862,198. SUSPENSION MEANS FOR ELECTRIC MOTORS. 
Charles A. Psilander, Pittsburg, Pa.. assignor to Westinghouse 
Electric and Manufacturing Company. The supporting springs 
are seated on the axle bearings. 

862,209. ELECTRIC-SIGNAL SYSTEM. Alfred L. Sohm, Los 
Angeles, Cal., assignor to National Electric Works, Los Angeles, 
Cal. A rotary-dial call system. 


862,211. INSULATOR SUPPORT. William Steiner. Muskegon, 
Mich. An insulator support for telephone distributing poles. 


862,226. MOTOR REGULATOR. George H. Whittingham, New 
York, N. Y.. assignor. by mesne assignments, to the Automatic 
Switch Company. A speed controller. 

862,272. FIELD REGULATOR FOR DYNAMOS. George S. Neeley, 
St. Louis, Mo. A voltage-regulating system. 

862,273. VOLTAGE REGULATOR FOR DYNAMOELECTRIC MA- 
CHINES. George S. Neeley, St. Louis, Mo. The voltage is 
regulated by varying the exciter field resistance. 

862,274. VOLTAGE REGULATOR FOR DYNAMOELECTRIC MA- 
CHINES. George S. Neelay, St. Louis, Mo. A regulator for 
exciters for alternators, 
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862,277. SPRING FOR TROLLEYS AND HARPS. Ralph E. Noble, 
Chicago, Ill. A contact spring for trolley wheels. 


862,333." METHOD OF CREATING A VACUUM. Peter C. Hewitt, 
New York, N. Y., assignor to Cooper Hewitt Electric Company, 
New York, N. Y. A material is placed in the tube, which, 
when amalgamated, will absorb the residual gases. 


862,350. TROLLEY WHEEL. Harry B. Sawyer, Cleveland, Ohio. 
A sectional wheel. 


862,361. ELECTRICAL APPARATUS. Wilbur H. Thompson, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric and Manufac- 
turing Company. A device for varying the number of exciting 
turns on a magnetic appliance. : 

862,397. ELECTRIC-LIGHT CLUSTER. Louis Hruska, Chicago, 
Ill., assignor of one-half to George De Blois, Chicago, Ill. A 
method of construction. 


862,146.—ELECTRICALLY HEATED SHAFT-FURNACE. 


862,402. PRINTING TELEGRAPH. Charles L. Krum, Chicago, 
Ill. The type wheel is shifted and rotated by electromagnets. 


862,423. TELEGRAPHIC TRANSMITTER FOR THE MORSE SYS- 
TEM. Theodorus C. Van de Stadt, Aardenburg, Netherlands, as- 
signor of one-half to Josephine Shelton, New York, N. Y. The 
keys make contact on a roller. 


862,441. ELECTRIC CONTROLLING SYSTEM. Charles P. Breese, 
Norfolk, Va., assignor to Hall Signal Company. A sectional 
trolley system for railways. 


862,442. ELECTRIC-CAR-CONTROLLING SYSTEM. Charles P. 
Breese, Norfolk, Va., assignor to Hall Signal Company. The car 
automatically cuts in and out successive sections of the trolley 
wire, 
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862,191.—TROLLEY WHEEL. 


862,449. HOOK SWITCH. Edward B. Craft, Chicago, 111., assignor 
to Western Electric Company, Chicago, Ill. A finger carried on 
the bottom of the hook lever operates the switch springs. 


862,478. WATCH-SERVICE RECORDER. Howard B. Holmes, 
Park Ridge, Ill., assignor to Western Electric Company, 
Chicago, Ill. An electrical watchman’s recording system. 


862,485. TROLLEY WHEEL. Josiah R. Kidney, East Hampton, 
Ct., assignor to the East Hampton Bell Company, East Hamp- 
ton, Ct. A bushed wheel. 


862,497. HOLDER FOR TELEPHONE RECEIVERS. William J. 


Mogridge, Spokane, Wash. An arm clamped to the trans- 
mitter stand. 


- 
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862,506. INDUCTION-COIL UNIT. ` 


Park, Ill, assignor, by direct and mesne asgi 
Pfanstiehl Electric Laboratory, North Chicago, Ill. 
arranged to bring both terminals to the top. 


862,513. HIGH-POTENTIAL CIRCUIT-BREAKER. Laforest G. 
Two series of contacts are vibrated 


Robinson, Plattsburg, N. Y. 
in opposite directions. 


862,520. ELECTRICAL ROSETTE. 


provided for the extension wires, 


862,532. ELECTRIC TRANSFORMER. Isaac Anderson, Tacoma, 
Wash., assignor of onethird to Hans Anstenson, Puyallup, 
Wash., and one-third to Alfred Sundell, Tacoma, Wash. Means 


are provided for passing a fluid through air-gaps in the core. 
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862,861.— ELECTRICAL APPARATUS. 


862,542. CABLE TERMINAL AND SYSTEM OF PROTECTION. 


Airi B. Cook, Chicago, Il. A terminal for mounting on a 
pole. 


862,580. RELAY. Frank R. McBerty, New Rochelle, N. Y., aseignor 


to Western Electric Company, Chicago, Ill. The armature is 
mounted on knife-edges. 


862,616. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 


assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A central-energy system. 


862,618. COUPLING FOR LEAD-COVERED ELECTRIC CABLES. 
John J. Dossert, New York, N. Y., assignor, by direct and 


mesne assignments, to Dossert & Company. A mechanical con- 
nection. 


862,701. TROLLEY WHEEL. Wiliam H. Bradt, Schenectady, 
N. Y. A split wheel. 


862,713. TELEPHONE-EXCHANGE SYSTEM. Merritt S. Conner, 
Rochester, N. Y., assignor to Stromberg-Carlson Telephone 


Manufacturing Company, Rochester, N. Y. A manual exchange 
system. ' 


862,532.— ELECTRIC TRANSFORMER. 


862,740. ELECTRIC CONTROLLING DEVICE. Martin Kallmann, 


Berlin, Germany. A variation resistance with a high tempera- 
ture coefficient is used. 


862,776. DYNAMOELECTRIC MACHINERY. William L. Waters, 


Milwaukee, Wis., assignor to National Brake and Dlectric Com- 
pany, Milwaukee, Wis. A squirrel-cage induction motor. 


862,783. ELECTROLYTIC CELL. Edward A. Allen, Rumford 


-Falls, Me., assignor to Allen Electro-Chemical Company, Rum- 
ford Falls, Me. A cell with a mercury cathode which is cir- 
culated through two compartments, 


862.842. RHEOSTAT. Edwin F. Northrup, Philadelphia, Pa., a& 


signor to the Leeds & Northrup Company, Philadelphia, Pa. 
The resistance is wound spirally on a ring. 
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Carl A. Pfanstiehl, Highland 
gnments, to 
A winding 


James S. Stewart, New York. | 
N. Y., assignor to Annie Stewart, New York, N. X Slots ts 
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ELECTRIC CULTURE. 

At a recent meeting of the Royal Botanic Society, of London, 
Mr. B. H. Thwaite presented a paper describing the experi- 
mental installation which he has carried out at the Royal 
Botanie Gardens, in Regent's Park, in that city, for studying 
the effects of electrical stimulation upon plants. An abstract 
of this paper is given on another page of this issue. Mr. Thwaite 
has certainly gone about the matter in a way which may be 
expected to give more definite results than any of the scat- 
tered and ill-directed attempts which have been made from 
time to time. The object of this installation was apparently 
to see to what extent artificial means can increase the pro- 
ductiveness of plants, and the attempt is to be made on an 
engineering basis—that is to say, the results must be obtained 
by the use of power, which in this case is to be got from coal. 
The combustion of the coal furnishes heat, which drives a gas 
engine, the latter driving a dynamo, which furnishes electrical 
energy for artificial illumination, and, by means of a static 
machine, high-tension discharges for stimulating the leaves and 
roots. The waste heat from the engine is to be utilized in 
controlling the temperature in the experimental house, while 
the waste gases after purification will supply the carbon dioxide 
and nitrogen needed for plant food. Thus the temperature, 
the food, the lighting and the stimulatidn of the plant will be 
under control. Only in this way can the effect of any one or 
any combination of these conditions be determined. 

Mr. Thwaite has, however, set himself a difficult task, as 
there are no less than six conditions to be controlled and varied— 
the temperature, moisture, illumination, electrical stimulation, 
and the quantities of carbon dioxide and nitrogen—and in order 
to determine the effect of any one of these, the others must 
not only be held constant at different points, but the conditions 
which they introduce must be known—that is to say, an increase 
in the intensity of illumination may be beneficial, provided 
there is an ample food supply or the temperature is just right; 
while a change in either of these latter conditions might cause 
increased illumination to be detrimental. It will probably be 
some time before the real scientific facts are learned, but the 
problem is being attacked in the right way. Whether or not 
there will be any commercial value in the results thus secured 
remains to be seen. If certain fruits can be produced at unusual 
times, or the quality greatly improved, it might be found that 
practical application on a Jarge scale would pay. It is rather 
interesting to note that it has been the custom to heat plant 
houses for forcing purposes, and that in the method described 
by Mr. Thwaite all the energy obtained from the fuel is eventu- 
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ally converted into heat, the lighting and electrical stimulation 
being intermediate processes. An exception, possibly, should 
be made here to those small portions of the light energy and 
electrical discharges—if such there be—which are taken up 
directly by the plant without being converted into heat. Thus, 
it would seem that if it be desired to maintain a certain tem- 
perature no additional energy may be required to control the 
other conditions, provided, of course, the fuel necessary to heat 
the house is sufficient to supply the necessary light by means 
of the gas engine, as seems probable. 


ELECTRIC POWER IN MEXICO. 

An important field of electrical development is said, in a 
recent issue of the Engineering and Mining Journal, to be in 
the application of electric power to the mining industry of 
Mexico. In that country the deposits of minerals are rich, 
and already a great deal has been done to develop: them, but 
this work has been hampered by the lack of cheap power. The 
climate is good and labor is abundant and cheap, so that all 
that is necessary to bring the mining industry rapidly to the 
front is a cheap supply-of power. This power can be secured 
by developing the waterfalls, and except for the inaccessibility 
of much of the mining country, there should be no great diffi- 
culty in doing this. There are already some noteworthy hydro- 
electric systems in Mexico, but it is probable that much of ‘the 
work in connection with the mines will be done on a smaller 
scale. | | | 

For mining purposes electric power seems to be ideal, for it 
furnishes at the same time not only safe, convenient illumina- 
tion, but supplies as well as the power for hoisting, for traction 
purposes, ventilating, and operating all the machinery used in 
connection with the work of themine. In Mexico it will supply 
a definite need, and its application will probably be rapid. 
The effect will, no doubt, be that which has followed:.its use 
elsewhere—a notable increase in the output of the establish- 
ment. l 

There are many who cling to old methods of driving 
machinery, because they are familiar with them and sometimes 
because they compare the cost of running machinery by the 
present method and that which they estimate it would be if 
the motor were installed. However, the gains made in other 
directions by the use of electric power are so great that an 
increase in the cost of power, even if it be considerable, becomes 
of minor importance. Often there is an important gain made 
by improving the method of illumination, as the cost of light- 
ing the shop is a small matter compared with the loss due to 
bad lighting. Yet these features, which are 80 easily secured 
by means of the electrical system of power distribution, are 
ignored, and older engineers will not turn to them until they 
are driven by some necessity, such as that which will probably 
lead to a wide use of electric power in the Mexican mines, and 
make these an important factor in the industrial world. 


ELECTRICAL REVIEW 


Vol. 51—No. 8 


EARLY LESSONS OF ELECTRICAL ENGINEERING. 

Those who are fortunate enough to take up the study of 
electrical science at the present time frequently do not realize 
the difficulties which the fathers of that science encountered. 
At the time that it was shown possible to produce mechanical 
motion by means of a device drawing energy from a galvanic 
cell, the suggestion was naturally made that there might be 
some useful adaptation of the new power; but this was before 
the invention of the dynamo, and it was soon seen that no 
primary cell could compete with the steam engine of. those 
days, crude though it were as compared with the engine of 
to-day, because of the cheapness of coal as compared with 
zinc and sulphuric acid. In those days the reversibility of 
electrical apparatus was not recognized; in fact, some of the 
more fundamental physical laws had not at that time been 
clearly enunciated, and difficulties presented themselves which 
now are never thought of, because the student of to-day is 
taught these principles and sees evidence of them on all sides. 
Even when the principle of magnetic induction had been dis- 
covered it was many years before it was realized that that 
method of construction which produced the best generator was 
most suitable for the construction of motors. This conclusion 
was reached after years of painful effort, and apparently was 
not hastened by the statement of an early worker that a rotary 
motor or one in which there were no: reciprocating parts was 
far better mechanically than the old electric engines—devices 
patterned after the steam engine. We are wont to look back 
upon the thirty years following Faraday’s great discovery as 
years of slow progress, but when it is considered that it was 
during these years that some of the great principles which 
govern our work to-day were enunciated; that it was at that 
time that the foundations for electrical science and practice 
were being laid, a better appreciation of the work of the fathers 
is gained. 

Another of the principles equally as important as the 
reversibility of electrical apparatus is that special application 
of Lentz’s law applied to electric motors. Action sets up & 
reaction, which opposes the original action; otherwise there 
would be a cumulative effect. In a motor the windings on the 
armature, due to their rotary motion in the magnetic field, 
generate an electromotive force which opposes the current 
which turns the armature. In other words, the armature of 
an electric machine acts as a dynamo armature, irrespective of 
whether the machine be driven by mechanical power or by 
electrical power exerted through the same winding. This 1s 
one of the puzzling facts to the beginner and is one of the 
stumbling blocks which the’ first builders of electric motors 
came across. ‘They found that a motor, when running, would 
take less current than would flow through the armature if it 
were still. This was thought to be a great disadvantage, 
because it was supposed to limit the power of the machine. 
Efforts were made to design motors without this drawback. 
The student to-day is shown not only that this counter electro- 


motive force is unavoidable, but that it is actually necessary ; 
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for a motor without a counter electromotive force would not 
run. To do work a force must overcome a resistance, and in 
this case the applied electromotive force overcomes the opposing 
electrical force in order to be converted into mechanical effort. 
| That portion used up in overcoming the resistance of the arma- 
ture is lost, since this determines the amount of heat developed 
by the passage of the current; therefore, the higher the counter 
electromotive force, the higher the efficiency or the greater the 
proportion of electrical energy converted into mechanical energy. 
Hence the aim to-day is to‘design a motor with low resistance 
and a high counter electromotive force. 

Anather retarding influence which affected considerably the 
development of the electric motor was due to a misinterpretation 
of the law defined by Joule. He showed that the maximum 
possible rate of working of any motor is when it is working 
at an efficiency of fifty per cent. This law is true, but it was 
not realized that the law followed by the electric motor is not 
the same as that governing the performance of a steam engine. 
The losses in a motor are not constant, hence the efficiency does 
not continue to rise until the motor is stalled. Early engineers 


thought, however, that Joule’s law stated not merely the maxi- 
mum performance of the motor, but the maximum efficiency | 


as well, and that therefore no motor could have an efficiency 
above fifty per cent. Until this misinterpretation was corrected 
the electric motor was looked upon as a toy or as a device of no 
practical utility. Joule’s law is still true, but to-day it is prop- 
erly understood, and does not even affect the work of ‘the 
designer, as there are few motors of the constant-speed type 
which can withstand a load that reduces their speed to one- 
half the normal, at which speed the work would be a maximum. 
The output is now limited by the losses in the machine, and 
the rate at which the heat thus developed can be dissipated. 
There are a number of such laws which lighten the work 
of the student of to-day and show him the proper direction in 
which to direct his efforts. If he should go back over the history 
of electrical applications he would find many instructive lessons, 
not only in the science, but in the application of electricity. 
Frequently, old devices are resurrected to accomplish a purpose 
which improvement had made unnecessary, but which has again 
become desirable on account of still further change. Such, for 
example, is the reintroduction of the so-called inter-pole, which 
was one of the first devices used to assist in commutation. 
It is regrettable that courses in engineering are so crowded 
that there is no time available for a satisfactory study of the 
history both of the science and its application. This would be 
Instructive and interesting; it would explain many things that 
to pome remain confused often until after they have completed 
their work at the college. To-day the history of the science 
S greta hurriedly given, and only that part which has led to 
me Immediately important results. Frequently the study of 
failures is as important and instructive as that of successes, 
particularly when these failures can be viewed in the light of 
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later knowledge. For these reasons every student of electrical 
engineering owes it to himself to supplement his work in the 
class room, which is necessarily limited by lack of time, by a 
review of the long and often painful development of his science 


and profession. 


THE FAILURE OF THE NEW YORK MUNICIPAL 
ELECTRIC LIGHTING PLANT. 


The recent announcement that the city of New York 
intended abandoning the electric lighting plant which it has 
been operating for lighting the Williamsburg bridge has led 
to a good many comments upon this as an instance of another 
example of the failure of municipal plants. But it should not 
be overlooked that this was not a lighting plant pure and simple, 
but was operated in connection with a refuse destructor, and we 
in this country have not as yet had much experience with 
destructor plants. There were too many elements involved 
here. There was the operation of the destructor itself, the 
running of the electric lighting plant, and the relations between 
these two. Very few engineers would to-day recommend the use 
of refuse’ for fuel if this were the only end sought, but since 
refuse must be got rid of some way or other, it is a question 
of hauling it away or of burning it; and, which of these be 
the cheaper will depend upon local conditions. Probably some 
years hence the value of city refuse will be better appreciated, 
or means will be developed for enabling this to be turned into 
profit, but at the present time destructor plants are operated 
at an expense. Some steam can, of course, be raised in these 
destructors, and this should be utilized, if practicable; but it 
happens that refuse is a very bad fuel for supplying steam to 
a variable load. Destructors are at their best when operated 
continuously, and can not be forced economically. Electric 
lighting, however, is required only during a part of the twenty- 
four hours, and it does not furnish an altogether satisfactory 
load for a destructor plant. 

So far as the New York lighting plant itself is concerned, 
it is a fact that the city engineers estimated that the light thus 
secured was costing the city more than it would have to pay 
if the light were furnished by the local company. It does not 
appear that any particularly inefficient methods were found, 
although it is probable that this plant was not free from those 
disadvantages which we have been accustomed to associating 
with municipal undertakings. As long as this plant was in 
operation, those who believed that the city should furnish the 
lighting of its streets pointed to it as an example of successful 
municipal control. Its failure, however, may have been due to | 
the more or less complicated situation, and does not seem to 
warrant any conclusions other than that this particular arrange- 
ment was not successful. Nevertheless, the fact remains that 
it has not been found profitable to light the Williamsburg 
bridge from this municipal plant, and the municipalizers thus 


lose one of their shining examples. 
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Electric Culture. 

At a recent meeting of the Royal 
Botanic Society in London, B. H. Thwaite 
described the experimental work which is 
being planned for the Royal Botanic Gar- 
dens in London. He said that if an imi- 
tation of natural forces is to be secured 
by the artificial cultivation of plants in- 
dependently of the sun or weather, the 
following agents must be assembled and 
harnessed for the common object: There 
must be an ample supply of violet or 
chemically active rays projected from 
powerful arc lamps. There must be a 
supply of electrostatic current for at- 
mospheric and root electrification. The 
plant must be surrounded by an atmos- 
phere containing moisture and carbon di- 
oxide in the proportions common to the 
most fertile countries and at temperatures 
within the limits of seventy and eighty 
degrees Fahrenheit. There must be an 
ideal fertilizing agent and an ample sup- 
ply of water for the roots. 

The system of electric culture about to 
be put to a practical test is designed to 
produce the conditions specified on a 
large scale. The necessary heat and 
actinic light, as well as the carbon dioxide 
and moisture and nitrogen fertilizer in 
the form of ammonium sulphate, are to 
be derived from coal. A suction gas-pro- 
ducer plant is to be installed, supplying 
gas to a gas engine, thus producing per- 
fect combustion simultancously with the 
development of power. ‘The latter is to 
be converted into electrical energy. The 
heat developed during the production of 
. ‘the gas and the operation of the engine is 
to be absorbed by cooling water and util- 
ized for heating the air im the plant house. 
The exhaust gases are to be cooled and 
the heat utilized in the same way, and 
the coal gases, after being purified, are to 
be carried into the house so as to supply 
the required carbon dioxide, water vapor 
and nitrogen. The author estimates that 
the heat energy of the coal will be divided 
as follows: thirty per cent for power 
production; thirty per cent for jacket 
water, and thirty per cent for waste gases, 
ten per cent being lost in radiation. The 
gases are to be desulphurized both before 

and after combustion. The electrical 
~ energy is to be used for operating the are 
lamps, and an electrostatic machine is to 
be driven by the engine for supplying 
static discharges for stimulating the roots 
and leaves of the plant. The are lamps are 
to be equipped with special reflector hoods 
confining the beam within narrow limits 
of concentration. The end of the hood 
will be enclosed by a water jacket, so as 
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to secure as nearly as possible an imita- 
tion of the natural solar effects and to 


limit the effect of the ultra-violet rays.. 


The nitrous oxide gases produced by the 
arc are to be carried off. 

The installation will permit a wide 
range of experiments to be made, with a 
view to determining the conditions neces- 
sary to secure a maximum degree of ac- 
celeration of plant growth and the most 
perfect quality, and augmentation of waste 
products. The power of producing fruit 
at any period of the year was successfully 
attained by Sir William Siemens with a 
comparatively primitive installation, and 
a triple combination of water-screen arc 
lamp, electrostatic stimulus and highly 
fertilizing atmosphere will, it is believed, 
secure still better results. 


—__-@-_—_—- 


New York City Loses Paving 
. Suits. 

The attempt by the city of New York 
to force the street railway companies to 
pay the cost of repaving the portions of 
streets between the tracks is not likely to 
be successful if a report which has been 
filed with the Supreme Court by Hamilton 
Odell, as referee, is confirmed. 

The report refers to only four suits out 
of thirty-five or more brought by the city, 
but an agreement was reached between 
the corporation counsel and the railroad 
lawyers by which the final decision in the 
cases before Mr. Odell is to be considered 
binding and conclusive in all the other 
suits. 

The four suits before Referee Odell in- 
volved a total claim of $211,000 by the 
city on the Broadway & Seventh Ave- 


nue, the Metropolitan, the Ninth Avenue’ 


and the Bleecker Street and Fulton Ferry 
railroad companies. The dispute over 
the cost of repaving the streets between 
the tracks has been going on for about 
fifteen years and culminated in 1903, 
when the suits were begun. Michael H. 
Cardozo was first named as referee, and 
on his death Mr. Odell was appointed to 
continue the taking of testimony .and 
report his findings. 

Mr. Odell finds that there is nothing 
in the franchises which would compel the 
defendant companies to pay the cost of 
repaving, nor does the street railroad act 
of 1884, in which such a provision occurs, 
apply to the defendants, since they were 
not incorporated under that act. 

Furthermore, Mr. Odell says, the city 
had no right to enter upon the tracks and 
repave the street in hetween without giv- 
ing reasonable notice or making a demand 
upon the defendant corporations. The 


Vol. 51—No. 8 


absence of any proof that such notice 
was given as required by the law passed 
in 1890 with reference to repaving debars 


the city from any recovery. Judgment is 


therefore ordered for the defendant com- 
panies. 

It is said that the repaving between the 
tracks has cost the city several million 
dollars in the last fifteen or twenty years. 
None of this money will be recoverable 
should Mr. Odell’s opinion be reaffirmed 


on appeal. 
—_—__<-@—<—__- — 


French Electrical Exhibition. 


Consul John C. Covert advises that a 
circular has just been issued announcing 
that the Agricultural, Scientific and In- 
dustrial Society of Lyon will hold its 
second Exposition of Electrical Appli- 
ances for Agriculture, Art and Industry 
in that French city in May, 1908, details 
of which follow: 

The circular states that the water power 
of the various mountains in France, the 
Dauphine, the coast of the Mediterranean, 
the basin of the Loire, the Eastern Pyre- 
nees and Auvergne offers over 300,000 
horse-power, all tributary to Lyon and all 
in the neighborhood of a rich agricultural 
country. The aim of the promoters of the 
exposition is to discover means of making 
this immense reserve power accessible for 
daily use on farms and in the various in- 
dustries in the cities and villages of all the 
Midi or south of France, nearly half of 
the national territory. A smiliar expo- 
sition held in May, 1906, displayed many 
new electrical exhibits, principally made 
by Frenchmen. 

— ——Qa———— 
Long Acre Company Lets 
Contract. 


It is announced that the Long Acre 
Electric Light and Power Company has 
placed a contract involving $10,000,000 
for the construction and equipment of two 
electric generating plants with the Ameri- 
can and British Manufacturing Company, 
Providence, R. I. In order to secure the 
funds needed to pay for this contract the 
Long Acre Company has authorized & 
bond issue amounting to $10,000,000 of 
general mortgage five per cent bonds. 
The two stations will be of 50,000 horse- 
power each. One of these plants will be 
uscd to supply customers in Harlem, and 
the other to furnish light, heat and power 
to customers in Long Acre Square and 
other down-town districts of New York 
city. 
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THE USE OF THE SYNCHRONOUS 
MOTOR AS PHASE-COMPENSATOR. 


BY R. E. HELLMUND. 


The possibility of running a synchro- 
nous motor with leading current naturally 
suggests the use, where possible, of such 
motors on lines which supply a large 
inductive load, in order to compensate for 
the wattless currents thus caused. There 
is no doubt such an arrangement is 
advantageous when the power station is 
at one end of a Jong line, while the energy 
consumers are at the other end. 

Consider now the case (Case Ia), in 
which a power of 1,000 kilowatts is to 
be transmitted a distance of about five 
miles. The nature of the power con- 
sumers may be such that 500 kilowatts 
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if the efficiency efshe consuming plant 
is assumed to be eighty per cent and that 
of the line ninety per cent. If under these 
assumptions the potential at the consum- 
ing plant is 6,000 volts, the wire required 
for the transmission line will be 0 B. & S. 
and its weight will be 25,000 pounds. 
The main parts of the transmission 
system will have the following ratings: 


Generators............ panes kilovolt-amperes. 
Synchronous motor.... 707 kilovolt-amperes. 
Induction motors...... 500 kilowatts. 

2,597 kilowatts in machine 


investment. 
Total amount of line copper..... 


This is assuming that the size and cost 
of the induction motors is about propor- 
tional to their output in kilowatts, which 
is approximately the case. 


,25,000 pounds. 
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LATION OF CAPACITY OF SYNCHRONOUS Motors TO PERCENTAGE Fori-LoaD PoweR-FACTOR 


taken by a large synchronous motor, 
ile the rest of the power is supplied to 
uction motors. The combined effect 
the induction motors-and their trans- 
ners may be such, that a lagging cur- 
with a power-factor of 70.7 per cent 
lts. In order to reduce the line cur- 
to a minimum the synchronous motor 

have to be operated with a leading 

nt of the same power-factor if it is 

connected to the line. The rating 

e synchronous motor required is then 

ximately given by the load it will 

divided by the power-factor and 


th 500 — 

erefore be — wor = 707 kilovolt- 
es. 

capacity of the alternators at the 


station should be 


000 
< .gy = 1,390 kilovolt-amperes 


Consider now the case (Case Ib), in 
which the same power ig to be trans- 
mitted but that all power is used by 
induction motors, and that the induc- 


tion motors have an average power-factor 


of 70.7 per cent. The rating of the 
1,000 


alternator should then be-39x.90 x.707 = 
1,965 kilovolt-amperes, the same efficien- 
cies as before being assumed. The wire 
required for the transmission is now No. 
00 B. & S., and its weight will be 33,000 


pounds. The main parts of the transmis- 


sion system will be: 


Generators ......--.+++- 1,965 kiJovolt-amperes. 
Induction motors......-- 1,000 kilowatts. 


Total capacity... ..2, 965 kilowatt in ma- 


chine investment. 
Tota] amount of line copper. .. . .383,000 pounds. 


If we compare this with Case Ia, we 
find that, assuming the same efficiencies, 
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we may save 2,965 — 2,597 = 368 kilo- 
watts in machine investment, and 33,000 
— 25,000 == 8,000 pounds of copper by 
means of the synchronous motor. 

The amount of capital investment that 
may be saved in this way by the use of 
synchronous motors, has caused a number 
of engineers to assume that the use of 
synchronous motors is advantageous in all 
cases and to choose them so that their 
use is not at all advantageous, or only so 
in a limited way. 

Consider, for instance, a case (Case 
IIa) in which again 1,000 kilowatts must 
be transmitted as before, but where only 
100 kilowatts of the load are suitable to 
be driven by a synchronous motor, while 
the remaining 900 kilowatts must be in- 
duction-motor load. If other conditions 
are as before, the total induction-motor 
current will be 
ae eee = 153 amperes 
£80 x.707 x 6,000x 1.73 pe 
and the wattless current will be 108 am- 
peres. 

The watt current of the synchronous 
motor will be 
100 

"80 x 6. 6,000 x 1.73 = 12 amperes. 

If now the synchronous motor is, as 
frequently done, designed to take care of 
the total wattless current of the induction- 
motor load its total current will have to 


be 
V 12" + 108° = 114 amperes, 
and it will run with a power-factor of 
12 
vay ae .105. 
Its rating will therefore have to be 


100 
-105 = 0955. 


The generator will have to have a ca- 
pacity of 1,390 kilovolt-amperes, as in 
Case Ia, and the weight of the transmis- 
sion copper will also be the same. 

The main parts of the transmission sys- 


tem will be: 
1,390 kilovolt-amperes. 


Generators ............. 
Synchronous motor. ..... '955 kilovolt- -amperes, 
Induction motors........ 900 kilovolt-amperes. 


8,245 kilowatts in ma- 


chine investment. 
25,000 pounds, 


Total amount of line copper...... 

Now compare this with Case Ib, in 
which no synchronous motors have been 
used, we see that although 8,000 pounds 
of line copper may be saved by the use 
of the synchronous motor, this apparent 
advantage must be paid for with an addi- 
tional machine investment of 3,245 — 
2,965 = 280 kilowatts, and it is obvious 


that in this case the installment of the 
synchronous motor is hardly advisable. 

Some advantage might be secured for 
Case IIb by using a synchronous motor 
if the power-factor be about 70.7. Such 
a motor would compensate a wattless cur- 
rent of 


— 12% = i2 amperes. 


Then the line would have to carry 108 
+ 12 = 120 amperes watt current and 
108 — 12 = 96 amperes wattless current 
and 153 amperes total current. 

The wire required for the line would 
be No. 00 B. & S. and its weight 33,000 
pounds. The capacity of the alternator 
should be . 

153 X 6,600 X 1.73 = 1,750 kilovolt- 
amperes 
and that of the synchronous motor 


100 i 
— t- 
707 142 kilovolt-amperes 


~The main parts of the transmission 
system will therefore be: 


Generators. ........-.565 1,750 kilovolt-amperes. 
Synchronous motor...... 142 kilovolt-amperes. 
Induction motors ....... 00 kilovolt-amperes. 


Total. ...sccece08s 2,792 kilowatts in ma- 
chine investment. 
Total amount of line copper... . ..30,000 pounds. 


If this be compared with Case Ib, it 
is seen that 2,965 — 2,792 = 173 kilo- 
watts in machine investment have been 
saved by the use of the synchronous mo- 
tor running with 70.7 power-factor. 

This Case IIb shows that some ad- 
vantage may be secured by using synchro- 
nous motors, even if the load which can be 
taken care of by the motors is only a small 
percentage of the total load, but that it is 
necessary to consider the conditions care- 
fully in order to make the right choice 
of the synchronous motor and that it is 
not always advantageous fully to compen- 
sate the wattless current in the line and 
generators. 

The question then is for what full-load 
power-factor should the synchronous mo- 
tor and the alternator be installed in each 
particular case, in order to obtain a mini- 
‘mum cost for a certain condition. It 1s 
obvious that conditions in practice change 
{oo much to make it possible to give a gen- 
eral rule. However, in the following it is 
endeavored to discuss a series of cases cov- 
ering the condition which occur most fre- 
quently in practice and from which it 
will be possible to draw some general con- 
clusions. In all the instances given, it 
will be assumed that the power-factor for 
the inductive load is 70.7, this being a 
value which represents a fair average for 
plants with induction motors, and being 
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at the same time convenient for calcula- 
tion, since it gives watt current and watt- 
less current of equal amplitude. The 
curves in Fig. 1 give the total machine 
ratings which are required in per cent of 
the power to be transmitted as a function 
of the full-load power-factor, for which 
the synchronous motor is chosen. The 
curve for ten per cent, for instance, gives 
these values under the assumption that 
ten per cent of the total load may be 
taken by synchronous motors; the curve 
marked twenty per cent is calculated under 
the assumption that twenty per cent of 
the total load may be synchronous motor- 
load, etc. The straight line A gives the 
total required machine capacity under the 
assumption that only induction motors are 
used. It will be noticed that all curves 
given reach a minimum value of the total 
machine capacity: for a certain power- 
factor of the synchronous motor. This 
value, however, is not necessarily the point 
for which the minimum capital invest- 
ment may be obtained. It may be that the 
nature of the transmission is such that 
the generators run with a much lower 
speed than the motors and that therefore 
the price per unit of generator-capacity 
is much higher than that of the motors, 
and vice versa. Of course if this is the 
case it should be taken into consideration. 
Besides this the cost of the line copper 
and that of the transformers, if such are 
used between the generator and synchro- 
nous motors, should be taken into con- 
sideration. This can be done in a com- 
paratively simple way. We know that the 
weight and cost of the line copper is 
proportional to the generator capacity ; 
the same is true in regard to the trans- 
formers at the generator station and all 
other transformers which are used for the 
inductive load and the synchronous mo- 
tors at the same time. If a transformer 
be used for the synchronous motor only, its 
capacity and cost are proportional to the 
size of the synchronous motor. We may 
therefore make distinction between a 
group (A) of apparatus and materials, 
the cost of which is proportional to the 
output of the generators in kilovolt-am- 
peres, and another group (B) of appa- 
ratus, the cost of which is proportional to 
the full-load output of the synchronous 
motor divided by the full-load power- 
factor of the same. In any problem of the 
kind under consideration, the first thing 
to do is to find out approximately 
the total cost of the apparatus in 
group A per kilovolt-ampere of genera- 
tor output, and the total cost of the ap- 
paratus in group B per kilowatt output 
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of the synchronous motor divided by its 
power-factor. This is comparatively 
simple, since the approximate size and the 
speed of the machines is mostly given 
from the beginning. After this the fol- 
lowing coetlicient may be found: 
C= Cost of group A per unit 
— Cost of group B per unit 


The following table will give approxi- 
mately the most favorable values of full- 
load power-factor for which the synchro- 
nous motor should be chosen: 


Coefficient C. 
Synchron. E 
Motor Load ` 
ingof Total.) 9 |4.75 | 15 |i] 1 | 7 50 
a a ee eee nee ae eee 
10 | .80| .40 | .60 | .65 | .75 | 80.90 
20 50 | .60 | .65 | 80 | 90° .90 .90 
80 .70 | .7 80 | .90 | .90; .90 , .90 
40 90 1.90 | .90, .90| .90 |) .95 .95 
50 .90 | .90 | .90 | 90 | .90 | .95 1 
60 .90 | .90 | .90! .95 | .95 1 1 
70 .95 ' .95 | .95 | .95 1 1 1 
80 1) 1j a] a] 1 | 1; 1 
90 1° | 1 1 1 1° 1 
100 | aj a | ial 1 1 


In using this table it will be well to 
keep in mind that the choice of a power- 
factor slightly differing from those given 
in the table does not change the cost of the 
plant much. This may be seen from Fig. 
1, which not only gives the machine ca- 
pacities, but also the cost for C = 1. It 
will be seen that all the curves are very flat 
near the minimum value. If, therefore, 
special reasons arise which make it desir- 
able to have the generators as large as 
possible this may be done without much 
additional expense by choosing the syn- 
chronous motor power-factor somewhat 
lower as given in the table and rice versa. 

After the power-factor for the synchro- 
nous motor has been chosen the exact ca- 
pacity and cost of the various parts may 
easily be determined. Then, as a rule, it 
is advisable to figure also the cost of the 
plant under the assumption that induc- 
tion motors are used in place of the 
synchronous motor. In a good many cases, 
especially where the capacity of the syn- 
chronous motor can be only a small per- 
centage of the total capacity of the plant, 
it will be seen but little can be saved by 
the use of the synchronous motor, espe- 
cially if the more expensive starting de- 
vices required are taken into considera- 
tion. Even though a small amount may 
be saved by using synchronous motors in 
many cases it is not advisable to use them 
if the much simpler and safer way of start- 
ing and operating induction motors be 
given the consideration it deserves. 

In some cases the use of a synchronous 
motor may be advantageous for the opera- 
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tion of the system on account of its 
tendency to improve the potential regula- 
tion. If, for instance, a sudden increase 
of the inductive load decreases the po- 
tential of the alternator the synchronous 
motor will draw automatically a larger 
wattless current, which has a tendency to 
increase the alternator potential. The 
drop of the alternator will therefore be 
smaller than it would if no synchronous 
motor were on the line. In the same way 
a synchronous motor counteracts a rise of 
potential. As another advantage of the 
synchronous motor may be mentioned its 
constant speed feature, which, however, is 
of practical value only in certain cases. 

Of course the exactness of the conclu- 
sions drawn from the above considerations 
may be largely effected by special condi- 
tions, but for ordinary situations they will 
give quickly a general idea of what ma- 
chines should be chosen. 

——__<@—-—_____ 
Street Rallways Here and 
Abroad. 


The Wall Street Journal has abstracted 
some interesting tigures from the reports 
of the committee which recently made 
investigation of the public utilities in 
this country and in the United Kingdom 
of the effect of municipal ownership con- 
cerning street railways in the two coun- 
tries. i 

The average receipts per passenger in 
the United Kingdom was 2.26 cents, as 
against 3.76 cents in the United States. 
However, 9.65 passengers rode per car 
mile there, as compared with 5.2 passen- 
gers here. The increase in passengers car- 
ried between 1890 and 190% in Great 
Britain was 868,083,625. In the United 
States the corresponding increase was 
3,598,499,318, 


British Street Rallways, 1905. 
Population Miles of Population 


Served ‘Track Per Mile 

Greater London. 6,581,000 274.68 23,958 
Glasgow ......, 1,000,000 147.62 6,779 
Manchester ~ 800,000 146.10 5,130 
IVerpoul ....., TUS,000 104.00 7,663 
Irmingham .., 650.000 44.50 14,606 
ds ons ath bey 490,142 8Y.U7 6,760 
Shettleld ie Wises pica 432,940 65.53 GOTT 
Patterlles Dist.. $00,000 38.40 10,400 


American Street Rallways, 1902. 
Population Milesof Population 


, Served Track Per Mile 
ae York..... 3,716,169 1,349 2,754 
“bleago woo... 1,873,820 925 2.026 
Philadelphia. . 1,367,716 540 2,533 

t. Louis....., 612,279 345 1,775 

oston ....,., 594,618 253 2,073 
Baltimore 531,313 28 2,330 
Cleveland 414/950 182 2'250 
pa falo eee 381,403 198 1,926 
ne Francisco.. 355,919 283 1,257 

ittsburg 845,045 176 1,960 


In Great Britain, naturally, the great- 
est density of population is found in Lon- 
don, where the inhabitants are 23,958 per 
mile of track. Second to London is West 
Ham, with 17,616. In the United States 
the city with the biggest population per 
mile js Jersey City, with 3,658. There 
are nineteen cities in Great Britain with 
a higher rate than this. 
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WIRE-TESTING. ' 


BY L. M. JONES. . 


In the successful operation of a tele- 
graph system carrying, as most systems 
do, a volume of business alinost equal to 
the capacity of the facilities under favor- 
able conditions, it is of the utmost impor- 
tance that all the wires available be kept 
in use as nearly all of the time as possible. 

To do this, some one must be made 
responsible for all delays in locating and 
removing trouble, which can best be done 
by the division of the territory into wire- 
testing districts. 

The proper location of the wire-testing 
offices is very important, as there are usu- 
ally many things to be taken into con- 
sideration. Almost invariably there exists 
on every wire-testing district a necessity 
for repeaters or quadruplex apparatus, and 
in order to have these located under thie 
direct supervision of the wire chiefs, the 
office is located where the repeaters and 
multiplex apparatus are required. 

In order to secure the best results, the 
hours of duty should not be such as to 
overtax the physical ability of the wire 
chief. The twenty-four hours may best 
be divided into three tricks of eight hours 
each, corresponding with those worked by 
train dispatchers. ‘The first trick, 8 A. M. 
to 4 P. M., can be taken care of by the 
manager of the office, with the dual title 
of wire chief and manager; the second 
trick, 4 P. M. to midnight, and the third 
trick from midnight to 8 A. M. 

The wire chief and his assistants, to 
be successful, must, in addition to having 
had experience in wire-testing, be fully 
posted in the handling of multiplex ap- 
paratus. 

One thing very essential to the success- 
ful wire chief is patience. Few operators 
at way offices understand thoroughly their 
switchboards and circuits even when regu- 
lar, consequently when asked to make a 
patch, they lack confidence in their own 
ability, and should the wire chief lose 
patience, the result will probably be a 
wrong connection, and the loss of much 
valuable time. 

Each wire-testing office should be sup- 
plied with, in addition to a spring-jack 
switchboard and spare sets at the board 
for testing purposes, a milammeter and 
voltmeter of suitable scale ranges. 

In the location and clearing of trouble, 
the methods in use are much the same 
everywhere; however, it may be well to 


1 Aggistant superintendent of telegraph, Santa Fé 
Railroad. Read before the convention of the Associa- 
tion of Railway Telegraph Superintendents, Atlantic 


City, N. J., June 19-21. 
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enumerate separately those which are usu- 
ally followed, and from which satisfactory 
results are obtained. 

FOR A GROUND. 

The margin or pull of the relay magnet 
will give a good idea as to whether the 
wire ig grounded near at hand; then pro- 
ceed by having offices open the wires until 
the ground is located between two offices. 

FOR AN OPEN CIRCUIT. 

If the circuit is a comparatively long 
one, and: paralleled by other working cir- 
cuits, place the voltmeter in the circuit for 
a moment. If near at hand, the needle 
will remain almost stationary; if very un- 
steady, the open is probably some distance 
away. Or, place the open wire on a bat- 
terv of preferably more than 100 cells, 
then cut in a test set and let the relay 
spring down low, opening and closing the 
kev. If the break is comparatively close, 
a very short dot will follow the opening 
and closing of the kev; if further away, 
the dot will become perceptibly plainer, 
increasing with the distance from the test 
office to the open. A large number of re- 
lavs in the circuit, however, will detract 
from the sensitiveness of this latter test. 
This will save time in tracing for the 
location. Have different offices ground 
the wire until located in an office, or be- 
tween two offices. If the wire is broken 
between offices, one end will usually touch 
the ground and remain grounded, while 
the other will remain open. This, if 
known, will give a good idea as to the 
location outside of an office. However, 
the usual office tests should be made. 

FOR A CROSS. 

When two or more wires are crossed, 
have the distant terminal open all wires 
affected except the most important wire 
affected. Then locate by having different 
offices open one or more of the wires 
which are out. When located between 
otfices, have the usual office tests made to 
be sure it is outside. 

FOR AN ESCAPE. 

An escape may be either an escape to a 
ground, or to another wire. An escape 
to a ground is located in the same manner 
as a ground. An escape to a cross is 
located the same as a cross. If only 
slight, it may only be felt with a volt- 
meter, and resemble closely poor insula- 
tion. 

OFFICE TESTS. 

In testing for trouble in an office, first 
have the wire cut out at the bottom of 
the board, removing the instrument plugs. 
This will clear the wire if trouble is not 
in the board. If this does not clear it, 
have the wires removed from the top of 
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the board, and the ends twigted together. 
This will clear if in an office. The same 
test at the other of the two offices be- 
tween which the trouble was located will 
definitely locate it outside of an office. 

To clear a switchboard of a burned 
lightning arrester, remove the grounded 
wire temporarily until the plate can be 
removed and filed or scraped, and insu- 
lated with mica. If an office has hinge or 
gate cut-outs instead of a switchboard, 
the wire should first be cut out, then if 
the trouble does not disappear, the re- 
moval af the ground wire from the cut- 
out will have the same effect as taking the 
wires out of the top of the switchboard. A 
plug cut-out or one-wire board should be 
handled in the same manner as a switch- 
board. 

Wire chiefs often complain of failure of 
operators to follow instructions, especially 
when requested to remove wires from the 
top of switchboards and cut-outs. This 
is sometimes due to the fact that linemen 
have uged pliers to tighten nuts, and the 
operator not having a pair, is unable to 
take the wires out, and rather than tell 
the wire chief he can not do so, makes a 
bluff by waiting a sufficient length of time 
and probably saying “Now,” leading the 
wire chief to believe the wires have been 
removed. 

In order that a lineman may not be 
given a wrong location, for example, the 
day chief locates trouble on his district, 
which, the lineman being at some distant 
point, and train service such as to make it 
impossible to reach the trouble before 
dark, instead of notifying him at once, 
transfers the trouble to the second trick 
chief ; he retests and transfers to the third 
trick chief, who retests and notifies the 
lineman. In this way no time is lost in 
clearing the trouble, and the lineman is 
not disturbed in case the wire comes clear 
in the meantime. If an interruption is 
reported to a lineman by the first or second 
trick chief, and he fails to clear the trouble 
before dark, he reports this to the wire 
chief on duty. The wire should then be 
retested and the lineman advised if still 
in, or of any new developments. 

All wires should be tested by the third 
trick chief before daylight. Linemen un- 
derstand if no trouble is reported to them, 
none exists, leaving them free to carry out 
any projected work on hand. 

The train wire is of first importance, 
and must be made good, if needs be, at 
the expense of everything else. The 
through quadruplex wires are of next 
importance. After locating and patching 
trouble out of a circuit, the patched cir- 
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cuit should not he again disturbed until it 
is known that the trouble has been re- 
moved. However, ‘the section where 
trouble exists must be watched closely and 
tested frequently without waiting for the 
lineman to call for a test. In testing, the 
through circuit should be left intact, and 
the section where the trouble existed tested 
by using a local circuit. 

When cleared, and circuits are regular 
again if a quad wire, the offices having 
the quad sets should be notified at once 
in order that a new balance may be taken, 
if necessary. The taking out of fifty or 
peventy-five miles of iron wire from a 
copper circuit often working on a very 
narrow margin may so affect the balance 
as to make the wire almost unworkable. 

In order that there may be no delay in 
clearing wire trouble, it is necessary for 
the wire chief to at all times know the 
exact location of his division line repairer. 
Early each morning, say 7 A. M., each line 
repairer should file a work report giving 
movements for the day, stating explicitly 
just where he will be, and on what trains 
he will move, if away from headquarters, 
advising the wire chief immediately of 
any change in his plans. 

In case of unusual conditions prevail- 
ing, wire chiefs should be authorized to 
direct the movement of construction or 
repair gangs, as communication with the 
superintendent’s office may be entirely cut 
off by wire trouble at any time. 

In case of a sleet storm, or any unusual 
interruption affecting all wires, so as to 
cut off communication with the general 
office, each wire chief should immediately 
advise his superintendent fully of the con- 
ditions on his own district, and continue 
to do so at intervals until communication 
is again restored, using Western Union or 
Postal wires, if working. If all commer- 
cial wires are down, the telephone toll lines 
should be used, if available. 

GENERAL REMARKS. 

I have noticed a tendency on the part 
of some wire chiefs to discourage operators 
calling for a balance, which often results 
in operators working for some time on a 
wire almost unworkable, which could be 
remedied by a balance, and its capacity 
often doubled. 

The third trick chief should, in addition 
to testing all wires early in the morning, 
carefully inspect his repeaters and quad- 
ruplex apparatus, especially the points of 
his pole changers and transmitters, and 
balance his quadruplex sets, for the 
reason that during the early hours of the 
morning possibly only one or two corners 
have been in service, and the wires are too 
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busy to be taken out of service for this 
purpose after the arrival of the first trick 
chief. While the use of files for cleaning 
points is very necessary at times, it should 
be borne in mind that a clean, smooth 
point is by far more desirable than a 
clean, rough one, or one with sharp edges 
or corners. 

Once a week, all wires should be meas- 
ured for insulation, and current strength 
of different circuits measured. Quad bat- 
teries should also be measured, compensat- 
ing resistances of quadruplex sets adjusted, 
and a full report mailed to the superin- 
tendent of telegraph. For insulation tests, 
a battery of approximately 100 cells should 
be used, all wires to be removed from this 
battery while being used for this purpose. 
The wires should be removed for the 
reason that otherwise the current strength 
will vary, being governed by the demands 
upon the battery, due to the opening and 
closing of the other wires. 

In making insulation tests we use & 
battery of 100 cells if available, or a cur- 
rent of ninety volts potential, inserting 
a voltmeter in the different circuits, hav- 
ing the distant terminal open the wire, 
noting and recording its deflections. If 
the needle shows an escape, intermediate 
offices are called in until the point of 
escape is located as nearly as possible. The 
lineman is then advised and instructed to 
report when covered. Upon receiving his 
report, the wire is again tested and the 
linemar advised of the result. 

The current readings are taken by in- 
serting a milammeter in the different cir- 
cuits while conditions are as nearly normal 
as possible. In this way we secure &a re- 
port showing the actual amount of current 
being furnished for the operation of each 
wire. 

—___<@—<_—_— : 

The Cost of Metal-Filament 

l Lamps. 

In a letter to the Electrical Engineer, 
London, the General Electric Company, 
Limited, of Great Britain, gives the fol- 
lowing selling prices for the Osram lamp, 
for which it is the British agent. This 
is one form of the tungsten lamp. The 
prices given are for retail, no allowance 
being made for discounts to the trade. 
For lamps rated at thirty candle-power the 
price is $1 each; fifty candle-power, $1.06; 
100 candle-power, $1.62. The efficiency 
of these lamps is said to be 1.1 watts per 
Hefner candle-power, which is equivalent 
to 1.25 watts per English candle-power. 
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The Park Royal Power System and 


tubes has been completed—at any 

rate for the present—practically 
the only electric railway construction work 
that is in actual progress in the metro- 
politan area is the equipping of the Lon- 
don & Brighton Company’s single-phase 
sections. The next will be the Euston to 
Watford undertaking of the London & 
North Western. For the moment there is 
little news beyond that concerning the 


N OW that the network of London 


Electric Railroad. 


(By Our British Correspondent.) 


consulting engineers, and with the as- 
sistance of the photographic department 
of the Great Western Railway, to present 
the following illustrated description of 
this undertaking to readers of the ELEC- 
TRICAL REVIEW. 

The new- power system of the Great 
Western Railway has been installed for 
a variety of purposes, including the elec- 
trical working of part of the Metropolitan 
Inner Circle Railway, the Hammersmith 


PBeeseavseavrnre “eo. 
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the Hammersmith 


same as that in use on trains running 


over the Metropolitan lines on the Inner 


Circle. From the power station current 
is supplied for arc and incandescent light- 
ing and small motor work throughout the 
Great Western system in the London dis- 
trict, as well as on the Hammersmith & 
City Railway. 

In connection with the main generating 
station there are three substations and 
eleven distributing centres. 
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controversies of experts as to the respect- 
ive merits of different systems. In the 
country the position is the same, the only 
work of moment being the single-phase 
equipping of the Morecambe-Heysham 
section of the Midland Railway. 

Apart from the tube undertakings the 
most recent London electric railway trac- 
tion system is that of the Great Western 
Railway, with which is necessarily coupled 
_ the Hammersmith and City line and some 
other tracks to which reference will be 
made later. We are now enabled by cour- 
tesy of Messrs, Kennedy & Jenkin, the 


& City line, and also the lines of the 
Great Western Company used in connec- 
tion with the Hammersmith & City Rail- 
way. The extent of the lines is shown 
on the accompanying map. 

It includes the Hammersmith & City 
line proper, with its branch line from 
Latimer Road to Uxbridge Road, and the 
Great Western additional lines between 
Bishop’s Road and Westbourne Park. For 
some distance the trains run over the 
West London line, and a portion of that 
has therefore had to be electrified. The 
system of supply to trains had to be the 


At the station which is situated at Park 
Royal three-phase alternating current 
(6,300 to 6,600 volts, fifty periods) is 
generated, and it is transmitted to three 
substations, in which the greater part of 
the three-phase current is converted by 
motor converters from about 6,500 volts 
alternating to 600 volts direct current, 
and at this pressure supply is made to 
the conductor rails of the Hammersmith 
& City and other lines worked in connec- 
tion with it from Royal Oak and Shep- 
herd’s Bush substations. From Old Oak 
Common, Shepherd’s Bush and Royal Oak 
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substations, direct current is distributed 
at 600 volts for sundry power purposes 
and for arc lighting, to locomotive sheds, 
ete. 

A certain part of the three-phase supply 
is distributed from each substation at the 
full pressure of about 6,500 volts to the 
distributing centres, where it is trans- 
formed down by static transformers to 
either 220 or 110 volts, for considerable 
are and incandescent lighting and small 
motor work. 

The present station is so designed and 
placed as to enable five other similar sta- 
tions to be built when required. At the 
extreme east end are the coal silos, built 
below ground level so as to be underneath 
the railway siding which connects with 
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the main line. These silos are constructed 
i of ferro-concrete and have a total storing 
| capacity of about 400 tons. They are ; 
| divided into five funnel-shaped sections, 
| from the mouthpieces at the bottom of 
which the coal passes into a basement 
which accommodates the filling apparatus 
for the coal conveyers. 

The boiler house has two side bays for 
| boilers, and a clear centre bay over which 
| a set of steel coal bunkers (600 tons), 
| built between the main stanchions, is pro- 

vided. 

The main engine room is situated to the 
west of the boiler house. The two side 
havs accommodate the engine sets, and the 
centre bay the condensing plant, which is 
also above floor level. The switehboards 
are arranged on galleries extending across 
the whole breadth of the engine room at 
the west end. Under the offices. and just 
outside and throughout the length of the 
west wall of the engine room, a cable 
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feeder cables are carried after leaving the 
switchboard basement. 

The boilers are of the water-tube type, 
and the main engines are of the recip- 
rocating, high-speed,  triple-expansion 
type. There are ten Babcock & Wilcox 
double-drum boilers, each having a heat- 
ing surface of 5,764 square feet and 
equipped with a self-contained super- 
heater. They are fitted with chain-grate 
stokers, each shaft being driven from 
either end by a fifteen-horse-power three- 
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with a twenty-five per cent overload capac- 
ity. The engines are three-crank, triple- 
expansion, high-speed (250 revolutions), 
with cylinders eighteen-and-one-half-inch, 
twenty-seven inch, and forty-inch by 
eighteen-inch stroke. The governor is 
controlled by an electric motor, from the 
main switchboard gallery, for adjusting 
the speed of the engine during syn- 
chronizing, and for adjusting the load be- 
tween the sets running in parallel. An 
emergency valve, electrically controlled 
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mally used for supplying direct current 
at about 225 volts for excitation purposes, 
and are and incandescent lighting and for 
the overhead crane motors, the remaining 
four sets being normally used for supply- 
ing three-phase, 650-volt current, for 
driving the various three-phase motors 
throughout the generating station (stok- 
ers, coal conveyers and pumps). 

The switch gear includes two main 
high-tension switchboards, for controlling 
the 6,500-volt three-phase circuits, which 


GENERAL VIEW OF BOILER HOUSE FROM STOKING FLOOR. 


phase motor. There are four steam-driven 
feed pumps of the vertical type, while oil- 
separating and filtering apparatus, Ed- 
wards air-pumps and Klein natural-wood 
cooling towers are installed. In the en- 
sine room the steam pipes are on the ring 
system. 

Each main generating set (there are 
four in each side bay) consists of a Belliss 
steam engine driving direct an Electric 
( onstruction Company’s three-phase gen- 
erator of 750 kilowatts normal output 


from the switchboard, is also fitted to 
cach engine. The generators are of the 
ordinary rotating-field magnet tvpe. the 
total weight of the magnet wheel and fly- 
wheel being about eleven tons. The sta- 
tionary armature is wound ın open slots 
and is star-connected, but the centre point 
is not permanently earthed. Screws are 
provided for sliding the armature side- 
ways for inspection when required. 

There are eight 150-kilowatt sections 
of auxiliary plant, four of which are nor- 


are placed one at the west end of each of 
the main engine room bays; an auxiliary 
switchboard, for controlling the 650-volt 
three-phase circuits, placed on the same 
gallery as the main switchboard control 
panels, and two switchboards, for con- 
trolling the 220-volt direct-current cir- 
cuits, placed one at the west end of each 
of the main engine room bays, on the floor 
level immediately under the front of the 
main switchboard control gallery. 

The high-tension part of each main 
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high-tension switchboard extends from the 
basement to a total height of thirty-three 
feet and consists of a steel framework 
filled in with stone slabs. Each circuit 
runs from the bottom to the top of the 
board, and is separated from the rest. by 
vertical: stone partitions. The switches, 
transformers, etc., on each circuit are fur- 
ther separated from each other by four 
horizontal partitions which divide . the 
whole structure into a set of fireproof cells. 
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lating resistance columns, the engine gov- 
ernor and emergency-valve switches, and 
also a set of signal columns and indicators 
by which the switchboard attendant can 
communicate with the drivers of the en- 
gines. 

The two main high- tension switch- 
boards can be worked independently of 
each other, or can have their bus-bars 
connected for working in parallel. 

The circuit for each main generator 
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cores of the cable in the box. 


ing links is provided which, when open, 
disconnect the cores of the cable from the 
switchboard circuit and connect them 
direct to earth. The links can be locked 
in the “open” or “earthed” position. On 
the cable side of these disconnecting links 
a set of glow tubes is connected to indi- 
cate when the cable is alive. 

The synchronizing bus-bars are divided 


Fig. 4.—Main ENGINES FROM SWITCHBOARD GALLERY FROM NoRTH Bay. 


The control board is placed on a gallery 
about fourteen feet above the engine- 
room floor, and slightly in front of the 
high-tension portion of the switchboard. 
The main switches are worked from the 
control panels mechanically by rods and 
cranks. All the instruments are placed 
on the control panels and are worked from 
. transformers, so that all connections on 
these control panels are low-tension. Im- 
mediately in front of the control panels 
are placed the main generator field-regu- 


or feeder starts in the basement in a cell 
which contains the three-core cable seal- 
ing and dividing box to which it is con- 
nected by three phase-changing links. 
These links are arranged and shaped so 
as to enable any core of the cable to -be 
connected to any one of the conductors of 
the switchboard circuit, in order that the 
phases of a circuit may at any time be 
arranged correctly and symmetrically 
with reference to the phases of other cir- 
cuits, irrespective of the position of the 


into two halves in the centre of each high- 
tension board,. one half being normally 
used for synchronizing the generator cir- 
cuits and the other half for charging and 
testing the feeders. The two halves of 
the svnchronizing bars can be coupled to- 
gether, and the feeder changing gear can 
then be connected through the synchro- 
nizing: bars to any generator which it 
may be desired to test, or the generator 
synchronizing gear may be-used in con- 
nection with the feeders. Each control 
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switchboard is provided with two sets of 
synchronizing gear mounted on swing 
panels at either end of the board. The 
synchronizers are worked from pressure 
transformers, one being normally used for 
the generators and one for the feeders, 
and each including three lamps, a rotat- 
ing synchroscope and a pair of paralleling 
voltmeters. By means of a system of 
shafting and cams at the back of each 
control board, a complete mechanical in- 
terlock has been provided in connection 
with the operating mechanism of the high- 
tension switches. 

The auxiliary three-phase switchboard 
for controlling the 650-volt alternating- 
current circuits is placed in line with and 
between the control panels for the two 
. main . high-tension switchboards. The 
auxiliary board is fitted with two sets of 
bus-bars, which can be coupled together 
when required. Each of the three-phase 
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600-volt generators and thg” low-tension 
side of each set of step-up auxiliary trans- 
formers can be connected to Hither sct of 
bus-bars through one or other set of con- 
tacts of a special double switch, which is 
fitted with an overload release and an in- 
terlock between the two sets of contacts. 

Synchronizers are provided on swing 
panels to enable synchronizing to be ef- 
fected with either set of bus-bars. - 

The two direct-current 220-volt exciter 
switchboards can be worked separately or 
ın parallel, and each controls one of the 
auxiliary direct-current generators, one 
of the storage batteries, three feeders for 
working the direct-current crane motors 
and the are and incandescent lighting of 
the power-house, and an excitation circuit 
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for the main and auxiliary three-phase 
generators. The excitation circuit from 
each of the direct-current exciter switch- 
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boards is run under the main switchboard 
control galleries, and the field circuits of 
each three-phase generator can be con- 
nected to either of the two excitation cir- 
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In a separate shed outside the engine 
room two tanks, supplied with circulating 
water, are provided, each of which forms 


GENERAL VIEW OF MAIN SWIICHBOARD CONTROL GALLERY. 


an artificial load of the capacity corre- 
sponding to the output of one of the main 


generators. 
The substation at Royal Oak contains 
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cuits by means of change-over switches 
with discharge resistances operated from 
the front of the main switchboard gallery. 


Motor-CONVERTERS AND Hiaa#-TENsION 
SwItrCHBOARDS. 


four 400-kilowatt traction motor con- 
verter sets, worked in parallel with a bat- 
tery having a one-hour discharge rate of 
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1,680 amperes in conjunction with re- 
versible boosters. It also contains two 
200-kilowatt motor converters for direct- 
current lighting and power. 

The Shepherd’s Bush substation is 
equipped with seven 400-kilowatt traction 
motor converters, worked in parallel with 
_ a battery having a one-hour discharge rate 
of 840 amperes, in conjunction with re- 
versible boosters. 

The Old Oak Common substation has 
one 400-kilowatt and two 200-kilowatt 
motor converter sets for direct-current 
lighting and power. 

From each of these substations high- 
tension distributor feeders are run from 
the high-tension bus-bars to the various 
distributing centres. All three substations 
are designed so that they may be devel- 
oped on the same lines. The motor con- 
verters are of the Peebles-La Cour type; 
the reversible boosters are of the High- 
field type, and the batteries are of Tudor 
make. The high-tension switchboards are 
generally similar in construction and de- 
sign to those at Park Royal, described in 
the foregoing pages. 

A feature of special interest is the 
method of using the battery not only to 
equalize the load on the motor converters, 
and therefore on the main high-tension 
generators, by taking the peaks of the 
traction load, but also, in cases of emer- 
gency, for maintaining both the alternat- 
ing and direct-current lighting supply. 
The battery is connected through one of 
the reversible booster sets to the traction 
board, being connected between the posi- 
tive bus-bar and the equalizer bar, with 
the result that the total current returning 
from the track to the generators and the 
battery passes through the generator series 
windings, which are provided with diverter 
resistances. In the negative bus-bar a 
main diverter resistance is provided 
through which the total current return- 
ing from the track passes, and the series 
winding on the booster is connected across 
a variable proportion of the main diverter 
resistance. It is arranged so that when 
the high-tension supply to the substation 
is interrupted the battery can run the 
motor converters reversed, taking current 
on the direct-current side and delivering 
high-tension alternating current to the 
high-tension switchboard, from which it 
is transmitted, as before, to the lighting 
distributing centres. As soon as the 
motor converters are reversed from the 
battery a reverse relay in the positive bus- 
bar of the traction board operates a 
change-over switch, which  short-circuits 
the series windings of the generators and 
alters the connections to the series wind- 
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ing on the booster, so as to produce level 
compounding with variations of the load 
instead of over-compounding. In case 
the traction load be too great to be main- 
tained by the battery under these condi- 
tions, it is arranged that a maximum 
automatic cireuit-breaker, connected be- 
tween the battery and the track feeders, 
shall open should the current from the 
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battery exceed a predetermined, amount. 
A resistance is connected as a shunt across 
the terminals of this circuit-breaker, so 
proportioned that when the circuit- 
breaker is opened sufficient current can be 
supplied to the trains to keep the lamps 
alight until the power for driving the 
trains can be supplied again. Thus the 
battery is able to maintain the alternating- 
current supply to Paddington, the railway 
stations and other important points until 
the supply from Park Royal is restored. 
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A direct connection to the direct-current 
lighting board also enables the direct-cur- 
rent lighting supply to be maintained 
from the battery only when required. 
In regard to the distributing centres, 
each of these is a brick chamber, twenty 
feet by twelve feet by nine feet high. 
Five of them are placed above ground, 
four at Paddington station are under- 
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ground chambers, and two are trans- 
former rooms at substations. Two high- 
tension distributors are carried from one 
or other of the substations to each dis- 
tributing centre. It is arranged that the 
whole of the distributing centres can be. 
controlled from one or other of the three 
substations. 

Between the generating station, the 
substations and the distributing centres, 
about thirty-seven miles of high-tension 
three-core cable and about fourteen miles 
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of low-tension concentric cable have been 
laid, in addition to three or four miles of 
single low-tension cable used in the form 
of jumpers in connection with the con- 
ductor rails. All the high-tension three- 
core, low-tension concentric and telephone 


Fig. 9.—View oF EnD or Motor Car, SHOW- 
ING CONNECTION TO OVERHEAD CONNECTOR 


IN TRAIN SHED. 


cables are laid in Howard asphalt trough- 
ing, with a separate trough for each cable. 
There are twenty-nine culverts in which 
the cables pass under railway lines, and 
in these cases a trench is excavated which 
is floored with concrete, and brick walls 
are built up on the side, on the top of 


Fia. 11.—SHOWING TRACK CONSTRUCTION AND 
Hypravtic Bonp PREss. 


Which are laid old rails covered with con- 
crete and a damp-proof course, to form a 
floor for the sleepers and rails. In this 
Way all weight and pounding from the 
passing trains is kept off the cables. 

The system of supply to the train col- 
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lecting shoes is the same as that already 


in use on the Metropolitan and District 
railways. There are two insulated con- 
ductor rails, the positive being three inches 
above rail level and sixteen inches outside 
the running rail,and the negative conduct- 
or being one and one-half inches above rail 
level and in the centre of the track. The 
two conductor rails are of an inverted 
channel section, resting at intervals not 
exceeding ten feet on iron-capped porce- 
lain insulators, which are fixed to the 
sleepers by small clamps and coach screws. 
This design leaves the conductor rail and 
insulator free to move up and down rela- 
tively to each other when trains are pass- 
ing, owing to the spring in the sleepers 
and in the road bed. The rails weigh 
102.8 pounds per yard. The conductor 
rails are fished by a joint plate bolted 
on the under side, and are bonded by four 
laminated copper strip bonds. At inter- 
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vals of about 130 fect the conductor rails 
are anchored by means of special insu- 
lators having a groove in the iron cap. 
in which a bolt engages which passes 
through the flanges of the conductor rail, 
the anchor insulator being secured to the 
sleeper by semi-circular clips. The bond 
terminals were expanded into the con- 
ductor rails by means of hydraulic presses 
of two types. One consisted of a com- 
bined press and pump, which was used 
when the trains were not running, and 
which could be readily removed by means 
of runners along the surface of the rail 
and have centres of the rams quickly ad- 
justed to the bond terminals. The other 
tvpe consisted of a specially designed 
press worked by a separate pump, and so 
arranged that it could be used on the 
positive conductor rail without removing 
it when trains passed. 

Each train is composed of six cars, ap- 
proximately fifty-two feet long and eight 
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feet nine inches, extreme width. Each 
car is carried on two four-wheel bogies, 
those of the front and rear cars each being 
equipped with two, motors. The train 
itself weighs about 174 tons with elec- 
trical equipment complete, and with its 
full load of 160 passengers, an additional 
weight of thirty tons. The. electrical 
equipment is of the British Thomson- 
Houston “M” multiple-control type, the 
eight motors on the train being con- 
trolled from one or other end of the train. 
There are in all twenty trains. 

In the new train sheds built by the 
Great Western Railway at Hammersmith 
electric current is supplied to the trains 
by means of positive and negative over- 
head trolley wires, supported by wooden 
battens and bridge hangers. Current is 
collected from these trolley wires by means 
of small trolleys on four wheels, which 
run on the bottom flange of the joists, 
and to which are attached grooved rub- 
bing contacts or collectors mounted on 
springs and insulators. From these col- 
lectors the current is conveyed to the 
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AT Royaw Oak STATION. 


trains by means of two flexible cables. 
bound together with leather braiding and 
reinforced by a stranded steel wire. 
To the bottom ends of the cable are 
attached the standard train cable plugs, 
which allow a connection to be made to 
elther end, or either side, of any car, and 
by means of a special attachment it is 
impossible to insert the plug in the train 
in such a manner as to reverse the po- 
larity of the circuits. As the sockets on 
the trains are not arranged to allow the 
plugs to pull out in an upward direction, 
a safety coupling has been inserted in 
each pair of cables, which breaks the cir- 
cuit and releases the trolley from the train 
should the latter run right out of the 
shed without detaching the trolley. 
Messrs. Kennedy & Jenkin, to whom 
we have already referred, have acted as 
consulting engineers for the Great West- 
ern Railway Company in these matters, 
but the rolling stock, buildings and trench 
work were under the supervision of the 


railway’s own officials and staff. 
ALBERT H. BRIDGE. 


London, England, August 3. 
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Boiler, Engine and Generator Testing and Management—VI. 


E have already seen that with 
the ordinary slide-valve it is 
impossible to change one event 

of the stroke without affecting to a 

greater or less extent all of the others. 

In the case of slow or medium-speed 

engines it is desirable to have a uniform 

point of release and a constant com- 
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By Charles L. Hubbard. 


Valve-Setting— Concluded. 


length of stroke is concerned, but the 
times of closing the ports in the main 
valve are variable and are determined 
either by hand adjustment or automatic- 
ally, depending upon whether the engine 
is provided with a throttling or auto- 
matic shaft-governor. 

The point of cut-off is changed by mov- 


Fig. 4.—MeEtaop oF Usina Ripine CUT-OFF WITH AUTOMATIC ENGINE. 


pression. If the engine is of the au- 
tomatic cut-off type, the point of cut-off 
must necessarily change with every varia- 
tion of load, so in order to make this in- 
‘dependent of the other events, a riding 
cut-off, so called, is used. A diagram, of 
this arangement is shown in Fig. 4. The 
main valve determines the lead, point of 


ing the eccentric of the cut-off valve 
around on the shaft. The greater the an- 
gular advance of this eccentric in relation 
to the crank, the earlier the point of cut- 
off; and the nearer together the eccen- 
trics of the two valves are set, the later 
the point of cut-off. 


The main valve is generally designed 
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release, and exhaust closure; the duty of 
the cut-off valve being simply to close the 
ports of the main valve at the proper time. 
With these points in mind, it is evident 
that the main valve of a riding cut-off 
arrangement is the same as the ordinary 
glide-valve, having a fixed travel. The 
cut-off valve is also fixed, so far as the 


to cut-off at two-thirds to three-fourths 
stroke, so that if the two valves are set 
together, the point of cut-off will be that 
determined by the main valve. 

If the cut-off valve be set in advance 
of the main valve, it will reach the end of 
its stroke first and meet the main valve 
on its return stroke, and the point in the 


stroke of the piston at which the centres 
of the two valves pass each other will be 
the point of cut-off. 

The method of setting a valve of this 
type is in part the same as for the or- 
dinary slide-valve. The main valve is first 
set for equal lead in the manner already 
described, and here it may be well to men- 
tion a method of marking the position of 
the valve for furnishing a quick and sim- 
ple means of setting in case the eccentric 
should slip on the shaft at some future 
time. | 

After the valve has been set for equal 
lead, revolve the shaft until the valve is 
at one extreme of its travel; then put a 
punch mark on the side of the stuffing- 
box, and, placing one end of a gauge in 
this mark, draw a fine line on the valve 
stem with the other end. Next turn the 
shaft forward till the valve reaches the 
end of its stroke in the opposite direction 
and mark a point on the valve stem as be- 
fore; these two points, as well as a third, 
midway between them, should now be per- 
manently marked by means of a prick 
punch. By placing the ends of the gauge 
in the point of the stuffing-box and in the 
centre mark on the valve stem the valve 
can be brought to its central position 
without removing the cover of the steam 
chest. Having set the main valve, the 
cut-off valve is set for equal travel in ex- 
actly the same manner, and the next step 
is to adjust the eccentric to give the de- 
sired point of cut-off. 

First revolve the shaft in the direction 
the engine is to run until the cross-head 
reaches the point in the stroke at which 
cut-off is to occur, and which should be 
indicated by a mark on the guide. Next 
turn the cut-off eccentric in the same di- 
rection until it reaches its extreme posi- 
tion; continue this movement until the 
cut-off valve just closes the port in the 
main valve. The eccentric should now be 
secured to the shaft and the latter re- 
volved until cut-off takes place on the 
return stroke. If this occurs at the same 
position of the piston as before, the valve 
is properly set. If not, adjust the length 
of the valve stem an amount equal to half 
the difference. 

The above applies only to cases where 
a throttling governor is used and where 
the cut-off is adjusted by hand. When the 
cut-off valve is operated by an automatic 
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shaft-governor the valve travel is first 
equalized as described above, and the en- 
gine placed on one of its dead centres. 
The main valve, which is always set first, 
will now be open an amount equal to the 
lead. The governor weights should now 
be blocked against the outer stops, and 
the full side of the cut-off eccentric turned 
to correspond with the main crank, as a 
starting point. The eccentric should now 
be turned on the shaft in the direction it 
is to run until the port in the main valve 
is open to the extent of the lead; then 
secure the eccentric to the shaft. Then 
turn the crank over until the engine is 
on its other dead centre and see if the cut- 
off valve opens the port in the main valve 
to the same extent. If the opening is not 
the same, the length of the valve stem 
should be adjusted an amount equal to 
one-half the difference. The valve is now 
set and the blocking may be removed from 
the governor weights. 

The position of the valve stem should 
be marked for the points of cut-off on 
both the forward and return stroke as 
already described for the main valve. 

Fig. 5 shows in diagram the arrange- 
ment of valves and wrist-plate for an en- 
gine of the Corliss type with single wrist- 
plate. When the back bonnets of the valve 
chambers are removed, most engines will 
be found to have marks stamped in the 
metal, showing the positions of the work- 
ing edges of both valves and ports. For 
example—a a and b b show the edges, re- 
spectively, of the steam valves and ports, 
and c c and d d show the edges of valves 
and ports for the exhaust in a similar 
manner. 

On the stud upon which the wrist-plate 
turns will be found three lines, e and f f, 
in such a position that when the line e 
coincides with the line g on the wrist- 
plate, the latter will be in its mid-position, 
and when line g corresponds with the lines 
f and f, it will be at the extreme limit of 
its travel in each direction. 

The first step in setting a valve of this 
type is to place the wrist-plate in its cen- 
tral Position, with e coinciding with the 
line g. The wrist-plate should now be 
secured in position by inserting a heavy 
paper washer under the nut and washer 
upon the stud. Next set the steam valves 
80 they will have a slight lap, which should 
vary from one-sixteenth to one-fourth 
inch in engines of smaller size, to three- 
eighths inch in those of large size. This 
adjustment is made by lengthening or 
shortening the rods h h as the case may be. 

The exhaust valves should now be set 
80 that the lines ¢ and d, or in other 
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words, the working edgęs of the valves, 


and ports are just in line. 

After this the rocker arm should be ad- 
justed. This may be set in a vertical 
position by means of a plumb line and the 


‘eccentric rod connected with it. The shaft 


should then be rotated and an examination 
made to see if the rocker arm travels 
equal distances each side of the plumb 
line. If not, the length of the rod should 
be given the proper length to secure this 
result. The hook rod should now be 
connected with the wrist-plate, and the 
paper washer removed in order that it 
may move freely upon its stud. The shaft 
is then slowly rotated to see if the ex- 
treme travel of the wrist-plate is correct. 
If all the parts have been properly ad- 
justed, the line g will coincide with the 
lines f f at the extreme points of travel. 
If this is not the case, the hook rod must 
be so adjusted as to equalize the motion 
of the wrist-plate. After this is done, the 
next step is to see that the valves are prop- 
erly adjusted with reference to the crank. 
This 1s done by placing the engine on one 
of its dead centres and turning the eccen- 
tric loosely on the shaft in its normal 
direction until the steam valve nearest the 
piston shows the desired lead. The ec- 
centric should now be secured in position 
and the shaft revolved in the same direc- 
tion until the engine is on the other dead 
centre. If the other steam valve shows 
the same lead as the first, this part of the 
operation is completed; if not, the length 
of the arm A should be shortened or 
lengthened slightly to give the proper ad- 
justment to the valve. If much change 
is required, the valves should again be set 
with reference to the wrist-plate and the 
above operation repeated. 

Attention should now be given to the 
exhaust valves, which are set to give the 
desired amount of compression. This will 
depend somewhat upon the type of engine 
and also largely upon the experience of 
the engineer in connection with the par- 
ticular engine under consideration. Sup- 
pose, for example, that it is desired to 
have compression begin three inches be- 
fore the piston has reached the end of its 
return stroke. First measure off this dis- 
tance from the ends of the cross-head 
travel and mark it upon one of the guides. 
Then turn the shaft in the direction the 
engine is to run until the end of the 
eross-head coincides with the mark on 
the guide; adjust the valve corresponding 
to this end of the stroke so that it just 
closes the port. Now turn the shaft over 
until the point of compression is reached 
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„at thp other end of the stroke-and repeat 


the adjustment upon the other valve. 

These adjustments are made by length- 
ening or shortening the arms k k as may 
be required. The next and last step is to 
adjust the cam rods leading from the gov- 
ernor so that cut-off will occur at the 
same point in both the forward and re- 
turn strokes. Unhook the reach rod from 
the wrist-plate and by means of the start- 
ing-bar turn the wrist-plate over until the 
lines g and f are nearly in line. When in 
this position the head-end valve should 
have nearly its maximum opening. The 
length of the cam rod should now be ad- 
justed so that the valve will trip and cut- 
off occur when g and f coincide. The 
cut-off motion of the other valve should 
now be adjusted in a similar manner. 

To prove that the adjustment has been 
properly made, the governor balls should 
be raised to their normal position when 
the engine is running at speed, and 
blocked in place; then with the connec- 
tions made between the eccentric and 
wrist-plate, turn the shaft slowly in its 
normal direction and note the points in 
the stroke at which the cut-off takes place 
in both the forward and return movement 
of the piston. If these points are equally 
distant in each case from the beginning 
of the stroke, the valves are in proper 
adjustment.. If not, the lengths of the 
cam rods should be made such as to pro- 
duce the desired result. The bonnets 
should now be replaced over the valves, 
which completes the operation. 

When an engine has two eccentrics, the 
admission valves and exhaust valves are 
adjusted separately. The process is prac- 
tically the same for each as already de- 
scribed. The exhaust valves are common- 
ly set first, as the eccentric is usually 
placed next to the beating. 

The various methods given have neces- 
sarily been more or less general, but with 
a little study can be readily adapted to 
many of the more common designs of 


valve gears, 

— —--@<—_____ . 
American Electrochemical 
Society. 

A preliminary announcement of the 
fall meeting of the American Electro- 
chemical Society has been made. These 
fall meetings are to be held in New York 
city this year. This year, if no change 
is made later, the meeting will open on 
the evening of October 10 with a session 
at the Chemists’ Club, to be followed by 
sessions on Friday morning and evening, 
October 11, and Saturday morning, Octo- 
ber 12. Friday afternoon will be devoted 
to visits to industrial plants. A full pro- 
gramme of papers is being prepared. The 
secretary of the society is Dr. Joseph W. 
Richards, Lehigh University, South Beth- 


lehem, Pa. 
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THE BRITISH ASSOCIATION.’ 
BY SILVANUS P. THOMPSON. 


It would be impossible for any assembly 
of engineers to meet in annual gathering 
at the present time without some refer- 
ence to the severe loss which the profession 
has so recently sustained by the death of 
Sir Benjamin Baker. Born in 1840, he 
had attained while still a comparatively 
young man to a position in the front rank 
of constructive engineers. His contribu- 
tions to science cover a considerable range, 
but were chiefly concerned with the 
strength of materials, into which he made 
valuable investigations, and with engineer- 
ing structures generally. His name will 
doubtless be chiefly associated with the 
building of great bridges, to the theory of 
which he contributed an important 
memoir, entitled “A Theoretical Investi- 
gation into the Most Advantageous Sys- 
tem of Constructing Bridges of Great 
Span.” In this work he set forth the 
theory of the cantilever bridge. Upon the 
plan there laid down he built the Forth 
bridge, besides many other large bridges 
in various parts of the world. With that 
memorable structure, completed in 1890, 
his name will ever be associated; but he 
will be remembered henceforth also as the 
engineer who was responsible for the great 
dam across the Nile at Assouan, a work 
which promises to have an influence for 
all time upon the fortunes of Egypt and 
upon the prosperity of its population. Sir 
Benjamin Baker was, moreover, closely as- 
sociated with the internal railways of Lon- 
don, both in the early days of the Metro- 
politan Railway amd in the later develop- 
ments of the deep-level tubes. He. was 
elected a Fellow of the Royal Society in 
1890, became president of the Institution 
of Civil Engineers in 1895, and was a 
member of council of the Institution of 
Mechanical Engineers, besides being an 
active member of the Royal Institution 
and of the British Association. He was 
also a member of the Council of the Royal 
Society at the time of his death. 

He enjoyed many honorary distinctions, 
including degrees conferred by the uni- 
versities of Cambridge and Edinburgh. 
In 1890 there was conferred upon him the 
title of K.C.M.G., and in 1902 that of 
K.C.B. 

He had but just returned from Egypt, 
whither he had gone in connection with 
the project for raising the height of the 
Assouan dam, so as to increase its storage 
to more than double the present volume, 
a Address by the president of the Engineering Sect ion, 


British Association for the Advancement of Science, 
Leicester, England, August 1, 190%, 
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when he died very suddenly on May 19, 

in his sixty-seventh year. 

THE DEVELOPMENT OF ENGINEERING AND 
ITS FOUNDATION ON SCIENCE. 

We live in an age when the development 
of the material resources of civilization is 
progressing in a ratio without parallel. 
International commerce spreads apace. 
Ocean transport is demanding greater fa- 
cilities. Steamships of vaster size and 
swifter speed than any heretofore in use 
are being built every year. Not only are 
railways extending in all outlying parts of 
the world, but at home, where the terri- 
tory is already everywhere intersected with 
lines, larger and heavier locomotives are 
being used, and longer runs without stop- 
ping are being made by our express trains. 
The horse cars on our tramways are now 
being mostly superseded by larger cars, 
electrically propelled and traveling with 
greatly increased speeds. For the han- 
dling of the. ever-increasing passenger 
traffic in our great cities, electric propul- 
sion has shown itself a necessity of the 
time; witness the electric railways in 
Liverpool and the network of electrically 
worked tube railways throughout London. 
In ten years the manufacture of automo- 
bile carriages of all sorts has sprung up 
into a great industry. Every year sees a 
greater demand for the raw materials and 
products, out of which the manufacturer 
will, in turn, produce the articles de- 
manded by our complex modern life. We 
live and work in larger buildings; we make 
more use of mechanical appliances; we 
travel more, and our traveling is more ex- 
peditious than formerly; and not we alone, 
but all the progressive nations. The world 
uses more steel, more copper, more alumi- 
num, more paper; therefore requires more 
coal, more petroleum, more timber, more 
ores, more machinery for the getting and 
working of them; more trains and steam- 
ships for their. transport. It requires 
machines that will work faster or more 
cheaply than the old ones to meet the in- 
creasing demands of manufacture; new 
fabrics, new dyes, even new foods, new and 
more powerful means of illumination, 
new methods of speaking to the ends of 
the earth. 

We must not delude ourselves with im- 
agining that the happiness and welfare 
of mankind depend only on its material 
advancement; or that moral, intellectual 
and spiritual forces are not in the ultimate 
resort of greater moment. But if the 
inquiry be propounded, what it is that has 
made possible this amazing material prog- 
ress, there is but one answer that can be 
given—science. Chemistry, physics, me- 
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chanics, mathematics, it is these that have 
given to man the possibility of organizing 
this tremendous development. And the 
great profession which has been most po- 
tent in applying these branches of science 
to wield the energies of Nature and direct 
them to the service of man has been that 
of the engineer. Without the engineer, 
how little of all this activity could there 
have been? And without mathematics, 
mechanics, physics and chemistry, where 
were the engineer ? 

If in looking over this England of Ed- 
ward the Seventh we try to put ourselves 
back into the England of Edward the 
Sixth—or, for that matter, of any pre- 
Victorian monarch—we must admit that 
the difference to be found in the social and 
industrial conditions around us are due not 
in any appreciable degree to any changes 
in politics, philosophy, religion or law, but 
to science and its applications. If we look 
abroad, and contrast the Germany of Wil- 
helm the Second with the Germany of 
Charles the Fifth, we shall come to the 
like conclusion. So also in Italy, in Swit- 
zerland—in every one, indeed, of the pro- 
gressive nations. And it is precisely in 
the stagnant nations, such as Spain or 
Servia, where the cultivation of science has 
scarcely begun, that the social conditions 
remain in the backward state of the 
Middle Ages. 

INTERACTION OF ABSTRACT SCIENCE AND 
ITS APPLICATIONS. 

In engineering, above all other branches 
of human effort, we are able to trace the 
close interaction between abstract science 
and its practical applications. Often as 
the connection between pure science 
and its applications has been empha- 
sized in addresses upon engineering, the 
emphasis has almost always been laid upon 
the influence of the abstract upon the con- 
crete.” We are all familiar with the doc- 
trine that the progress of science ought to 
be an end in itself; that scientific re- 
search ought ta be pursued without regard 
to its immediate applications; that the im- 
portance of a discovery must not be 
measured by its apparent utility at the 
moment. We are assured that research in 
pure science is bound to work itself out in 
due time into technical appliances of util- 
itv, and that the pioneer ought not to 
pause in his quest to work out potential 
industrial developments. We are invited 
to consider the example of the immortal 
Faraday, who deliberately abstained from 
husying himself with marketable inven- 
tions arising out of his discoveries, excus- 
ing himself on the ground that he had 


‘no time to spare for money-making. It 
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is equally true, and equally to the point, 
that Faraday, when he had established a 
new fact or a new physical relation, 
ceased from busying himself with it, and 
pronounced that it was now ready to be 
handed over to the mathematicians. But, 
admitting all these commonplaces as to 
the value of abstract science in itself and 
for its own sake, admitting also the prop- 
osition that sooner or later the practical 
applications are bound to follow on upon 
the discovery, it yet remains true that in 
this thing the temperament of the dis- 
coverer counts for something. There are 
scientific investigators who can not pursue 
their work if troubled by the question of 
ulterior applications; there are others, no 
less truly scientific, who simply can not 
work without the definiteness of aim that 
is given by a practical problem awaiting 
solution. There are Willanses as well as 
Regnaults; there Whitworths as well as 
Poissons. The world needs both types of 
investigator; and it needs, too, yet another 
type of pioneer—namely, the man who, 
making no claim to original discovery, by 
patient application and intelligent skill 
turns to industrial fruitfulness the results 
already attained in abstract discovery. 
There is, however, another aspect of the 
relation between pure and applied science, 
the significance of which has not been 
hitherto so much emphasized, but yet is 
none the less real—the reaction upon 
science and upon scientific discovery of 
the industrial applications. For while 
pure science breeds useful inventions, it 
!$ None the less true that the industrial 
‘evelopment of useful inventions fosters 
the progress of pure science. No one whois 
versant with the history, for example, 
of optics can doubt that the invention of 
the telescope and the desire to perfect it 
"ere the principal factors in the outburst 
vl optical science which we associate with 
the names of Newton, Huygens and Euler. 
: he Practical application, which we know 
; the minds of each of these men, 
a have been the impelling mo- 
ne lat caused them to concentrate on ab- 
aie optics their great and exceptional 
the : of thought. It was in the quest— 
ae °peless quest—of the philosopher's 
Tey the elixir of life that the foun- 
a à a the science of chemistry were 
ie 1e invention of the art of photog- 
‘hee 1as given immense assistance to 
ia. Me Widely apart as meteorology, 
he i astronomy, zoology and spec- 
Te Of the laws of heat men were 
; cae ignorant until the invention of 
DA engine compelled scientific in- 
~ °R; and the new science of ther- 
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modynamics was born. Had there been 
no industrial development of the steam 
engine, is it at all likely that the world 
would ever have been enriched with the 
scientific researches of Rankine, Joule, 
Regnault, Hirn or James Thomson? The 
magnet had been known for centuries, yet 
the study of it was utterly neglected until 
the application of it in the mariners’ com- 
pass gave the incentive for research. 

The history of electric telegraphy fur- 
nishes a very striking example of this re- 
flex influence of industrial applications. 
The discovery of the electric current by 
Volta, and the investigation of its prop- 
erties, appear to have been stimulated by 
the medical properties attributed, in the 
preceding fifty years, to electric dis- 
charges. But, once the current had been 
discovered, a new incentive arose in the 
dim possibility it suggested of transmit- 
ting signals to a distance. This was cer- 
tainly a possibility, even when only the 
chemical effects of the current had yet 
been found out. Not, however, until the 
magnetic effects of the current had been 
discovered and investigated did telegraphy 
assume commercial shape at the hands of 
Cooke and Wheatstone in Hingland and of 
Morse and Vail in America. Let us admit 
freely that these men were inventors rather 
than discoverers; exploiters of research 
rather than pioneers. They built upon the 
foundations laid by Volta, Oersted, Stur- 
geon, Henry, and a host of less famous 
workers. But no sooner had the telegraph 
become of industrial importance, with tele- 
graph lines erected on land and submarine 
cables laid in the sea, than fresh investi- 
gations were found necessary; new and 
delicate instruments must be devised; 
means of accurate measurement heretofore 
undreamt of must be found; standards for 
the comparison of electrical quantities 
must be created; and the laws governing 
the operations of electrical systems and 
apparatus must be investigated and for- 
mulated in appropriate mathematical ex- 
pressions, And so, perforce, as the inevit- 
able consequence of the growth of the 
telegraph industry, and mainly at the 
hands of those interested in submarine 
telegraphy, thee came about the svstem 
of electrical and electromagnetic units, 
based on the early magnetic work of Gauss 
and Weber, developed further by Lord 
Kelvin, by Bright and Clark, and last, but 
not least, by Clerk Maxwell. Had there 
been no telegraph industry to force elec- 
trical measurement and electrical theory 
to the front, where would Clerk Maxwell’s 
work have been? He would probably have 


given his unique powers to the study of 
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optics or geometry; his electromagnetic 
theory of light would never have leaped 
into his brain; he would never have pro- 
pounded the existence of electric waves in 
the ether. And then we should never have 
had the far-reaching investigations of 
Heinrich Hertz; nor would the British As- 
sociation at Oxford, in 1894, have wit- 
nessed the demonstration of wireless 
telegraphy by Sir Oliver Lodge. A re- 
mark by Lord Rayleigh may here be re- 
called: that the invention of the telephone 
had probably done more than anything 
else to make electricians understand the 
principle of self-induction. 

In considering this reflex influence of 
the industrial applications upon the prog- 
ress of pure science, it is of some signifi- 
cance to note that for the most part this 
influence is entirely helpful. There may 
be sporadic ‘cases where industrial condi- 
tions tend temporarily to check progress 
by imposing persistence of a particular 
type of machine or appliance; but the gen- 
eral trend is always to help to new develop- 
ments. The reaction aids the action; the 
law that is true enough in inorganic con- 
servative systems, that reaction opposes 
the action, ceases here to be applicable, as 
indeed it ceases to be applicable in a vast 
number of organic phenomena. It is the 
very instability thereby introduced which 
is the essential of progress. The growing 
organism acts on its environment, and the 
change in the environment reacts on the 
arganism—not in such a way as to op- 
pose the growth, but so as to promote it. 
So is it with the development of pure 
science and its practical applications. 

In further illustration of this principle 
one might refer to the immense effect 
which the engineering use of steel has had 
upon the study of the chemistry of the 
alloys. And the study of the alloys has 
in turn Jed to the recent development of 
metallography. It would even seem that 
through the study of the intimate struc- 
ture of metals, prompted by the needs of 
engineers, we are within measurable dis- 
tance of arriving at a knowledge of the 
secret of cerystallogenesis. Everything 
points to the probability of a very great 
and rapid advance in that fascinating 
branch of pure science at no distant date. 
HISTORY OF THE DEVELOPMENT OF ELEC- 

TRIC MOTIVE POWER. 

There is, however, one last example of 
the interaction of science and industry 
which may claim closer attention. In the 
history of the development of the electric 
motor one finds abundant illustration of 


both aspects of that interaction. 
We go back to the year 1821, when 
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Faraday, after studying the phenomena 
of electromagnetic deflection of a needle 
by an electric current (Oersted’s dis- 
covery), first succeeded in producing con- 
tinuous rotations by electromagnetic 
means. In his simple apparatus a piece 
of suspended copper wire, carrying a cur- 
rent from a small battery, and dipping at 
its lower end into a cup of mercury, TO- 
tated continuously around the pole of a 
short bar-magnet of steel placed upright 
in the cup. In another variety of this ex- 
periment the magnet rotated around the 
central wire, which was fixed. These 
pieces of apparatus were the merest toys, 
incapable of doing any useful work ; never- 
theless, they demonstrated the essential 
principle, and suggested further possi- 
bilities. Two years later, Barlow, using 
a star-wheel of copper, pivoted so that the 
lowest point of the star should make con- 
tact with a small pool of mercury, found 
that the star-wheel rotated if a current 
was sent through the arm of the star, 
while the arm itself was situated between 
the poles of a steel horseshoe magnet. 
Shortly afterwards Sturgeon improved the 
apparatus by substituting a copper disc 
for the star-wheel. The action was the 
same. A conductor, carrying an electric 
current, if placed in a magnetic field, is 
found to experience a mechanical drag, 
which is neither an attraction nor a re- 
pulsion, but a lateral force tending to 
move it at right angles to the direction of 
flow of the current, and at right angles 
to the direction of the lines of the mag- 
netic field in which it is situated. Still 
this was a toy. Two years later came the 
announcement by Sturgeon of the inven- 
tion of the soft-iron electromagnet, one 
of the most momentous of all inventions, 
since upon it practically the whole of the 
constructive part of electrical engineering 
is based. For the first time mankind was 
furnished with a magnet the attractive 
power of which could be increased abso- 
lutely indefinitely by the mere expenditure 
of sufficient capital upon the iron core 
and its surrounding copper coils, and the 
provision of a sufficiently powerful source 
of electric current to excite the magnetiza- 
tion. Furthermore, the magnet was under 
control, and could be made to attract or 
to cease to attract at will by merely 
switching the current on or off; and, lastly, 
this could be accomplished from a dis- 
tance, even from great distances away. 
How slowly the importance of this discov- 
ery was recognized is now a matter for 
astonishment. ‘To state that Sturgeon 
died in poverty twenty-six vears later is 
sufficient to indicate his place among the 
unrequited pioneers of whom the world is 
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not worthy. Six years elapsed, and then 
there came a flood of suggestions of elec- 
tric motors in which was applied the prin- 
ciple of intermittent attraction by an 
electromagnet. Henry, in 1831, and Dal 
Negro, in 1832, produced see-saw mechan- 
isms so operated. Ritchie, in 1833, and 
Jacobi, in 1834, devised rotatory motors. 
Ritchie pivoted! a rapidly commutated 
electromagnet between the poles of a per- 
manent magnet—a true type of the mod- 
ern motor—while Jacobi caused two mul- 
tipolar electromagnets, one fixed, one 
movable, to put a shaft into rotation and 
propel a boat. A perplexing diminution 
of the current of the battery whenever the 
motor was running caused Jacobi to in- 
vestigate mathematically the theory of its 
action. In a masterly memoir he laid 
down a few years later the theory of elec- 
tric motive power. But in the intervening 
period, in 1831, Faraday had made the 
cardinal discovery of the mechanical gen- 
eration of electric currents by magneto- 
electric induction—the fundamental prin- 
ciple of the dynamo. Down to that date 
the only known way—save for the feeble 
currents of thermopiles—to generate elec- 
tric currents had been the pile of Volta, 
or one of the forms of battery which had 
been evolved from it. Now, by Faraday’s 
discovery, the world had become possessed 
of a new source. And yet again, strange 
as it may seem, years elapsed before the 
world—that is, the world of engineers— 
discovered that an important discovery 
had been made. Not till some thirty years 
later were any magnetoelectric machines 
made of a sufficient size to be of practical 
service even 1n telegraphy, and none was 
built of a sufficient power to furnish a 
single electric light until about the year 
1857. In the meantime, in America, other 
electric motors, to be driven by batteries, 
had been devised by Davenport and by 
Page; the latter’: machine had an iron 
plunger to be sucked by electromagnetic 
attraction into a hollow coil of copper 
wire, thereby driving a shaft and flywheel 
through the intermediate action of a con- 
necting rod and crank. Pages was, in 
fact, an electric engine, ‘with a two-foot 
stroke, single-acting, of between three and 
four horse-power. The battery occupied 
about three cubic feet, and consumed, ac- 
cording to Page, three pounds of zine per 
horse-power per day. This must have 
been an underestimate, for if Daniell’s 
cells were used, the minimum consumption 
for a motor of 100 per cent efficiency 1s 
known to be about two pounds of zine 
per horse-power per hour. 


explaining 
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ELECTRIC MOTIVE POWER IMPOSSIBLE IN 
1857. 

Upon the state of development of elec- 
tric motors fifty years ago information 
may be gleaned from an exceedingly in- 
teresting debate at the Institution of Civil 
Engineers upon a paper read April 21, 
1857, “On Electromagnetism as 4 Motive 
Power,” by Mr. Robert Hunt, F.R.S. 
In this paper the author states that, . 
though long-enduring thought has been 
brought to bear upon the subject, and 
large sums of money have been expended 
on the construction of machines, “yet 
there does not appear to be any nearer 
approach to a satisfactory ‘result than 
there was thirty years ago.” After 
the elementary principles 
of electromagnetism, he describes the 
early motors of Dal Negro, Jacobi, 
Davenport, Davidson, Page and others. 
Reviewing these and their non-success 
as commercial machines, he says: “Not- 
withstanding these numerous trials 

it does not appear that any satis- 
factory explanation has ever been given of 
the causes which have led to the abandon- 
ment of the idea of employing electricity 
as a motive power. It is mainly with the 
view of directing attention to these causes 
that the present communication has been 
written.” He admits that electromagnets 
may be constructed to give any desired 
lifting power; but he finds that the at- 
tractive force on the iron keeper of a 
magnet of his own, which held 220 pounds 
when in contact, fell to thirty-six pounds 
when the distance apart was only one- 
fiftieth of an inch. To this rapid falling 
off of force, and to the hardening action 
on the iron of the repeated vibrations due 
to the mechanical concussion of the 
keeper, he attributed the small power of 
the apparatus. Also, he remarked upon 
the diminution of the current which is 
observed to flow from the battery when 
the motor was running (which Jacobi had, 
in his memoir on the theory, traced to a 
counter electromotive force generated in 
the motor itself), and which reduced the 
effort exerted by the electromagnets ; this 
diminution he regarded as impairing the 
efficiency of the machine. “All electro- 
magnetic arrangements,” he says, “suffer 
from the cause named, a reduction of the 
mechanical value of the prime mover in 
a manner which has no resemblance to any 
of the effects due to heat regarded as a 
motive power.” Proceeding to discuss the 
batteries, he remarked that as animal 
power depends on food, and steam power 
on coal, so electric power depends on the 
amount of zine consumed; in support of 
which proposition he cited the experi- . 
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ments of Joule. He gives as his own 
results that for every grain of zine con- 
sumed in the battery his motor performed 
a duty equivalent to lifting eighty-six 
pounds one foot high. Joule and Scores- 
by, using Daniell’s cells, had found the 
duty to be equivalent to raising eighty 
pounds one foot high, being about half 
the theoretical maximum duty for one 
grain of zinc. In the Cornish engine, 
doing its best duty, one grain of coal was 
equivalent to a duty of raising 143 pounds 
one foot high. He put the price of zinc 
at £35 per ton, as compared with coal at 
less than £1 per ton, which makes the 
cost of power produced by an electric 
motor—if computed by the consumption 
of zinc in a battery—about sixty times as 
great as that of an equal power produced 
by a steam engine consuming coal. He 
concludes that “it would be far more eco- 
nomical to burn zine under a boiler, and 
to use it for generating steam power, than 
to consume zinc in a battery for generat- 
ing electromagnetical power.” 

In the discussion which followed sev- 


fessor William Thomson, of Glasgow 
(Lord Kelvin), wrote, referring to the 
results of Joule and Scoresby: “These 
facts were of the highest importance in 
estimating the applicability of electromag- 
netism, as a motive power, in practice; 
and, indeed, the researches alluded to ren- 
dered the theory of the duty of electro- 
magnetic engines as complete as that of 
the duty of water-whecls was generally ad- 
mitted to be. Among other conclusions 
which might be drawn from these experi- 
ments was this: that until some mode of 
producing electricity as many times 
cheaper than that of an ordinary galvanic 
battery as coal was cheaper than zine, 
electromagnetic engines could not super- 
sede the steam engine.” W. R. Grove 
(Lord Justice Sir William Grove) re- 
marked that a practical application of the 
science appeared to be still distant. The 
great desideratum, in his opinion, was not 
So much improvement in the machine as 
m the prime mover—the battery—which 
was the source of power. At present the 
only available use for this power must be 
conithed to special purposes where the 
danger of steam and the creation of vapor 


were sought to be avoided, or where econ- | 


omy of space was a great consideration. 
Professor Tyndall agreed with the last 
Speaker, but suggested that there might be 
Some way of mitigating the apparent dimi- 
nution of power due to the induction of 
Opposing electromotive forces in the ma- 
chine itself. C. Cowper spoke of some 
experiments, made by himself and E. A. 
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Cowper, showing the advantage gained 
by properly laminating the iron cores used 
in the motor. He put the cost of electric 
power at £4 per horse-power per hour. 
He deprecated building electric motors 
with reciprocating movements and cranks; 
described the use of silver commutators 
and mentioned the need of adjusting the 
lead given to the contacts. There was, 
he said, no reason to suppose that electric 
motors could be made as light as steam 
engines. Even in the case of small motors 
of one-tenth or one-hundredth of a horsc- 
power, for light work, where the cost of 
power was of small consequence, a boy or 
a man turning a winch would probably 
furnish power at a cheaper rate. Alfred 
Smee agreed that the cost would be enor- 
mous for heavy work. Although motive 
power could not at present be produced 
at the same expense on a‘ large scale by 
the battery as by coal, still they were en- 
abled readily to apply the power at any 
distance from its source. The telegraph 


-imight be regarded as an application of 


motive power transmitted by electricity. 


eral men of distinction took part. Pro- G. P. Bidder considered that there had 


been a lamentable waste of ingenuity. in 
attempting to bring electromagnetism into 
use on a large scale. Mr. Joule wrote to 
say that it was to be regretted that in 
France the delusion as to the possibility of 
electromagnetic engines superseding steam 
still prevailed. He pointed out, as a re- 
sult of his calorimeter experiments, that 
if it were possible so to make the electric 
engine work as to reduce the amount to a 
small fraction of the strength which it had 
when the engine was standing still, nearly 
the whole of the heat (energy) due to the 
chemical action of the battery might be 
evolved as work. The less the heat evolved 
as heat in the battery the more perfect 
the economy of the engine. It was the 
lower intensity of chemical action of zinc 
as compared with carbon, and the relative 
cost of zinc and coal, which decided so 
completely in favor of the steam engine. 
Mr. Hunt, replving to the speakers in the 
discussion, said that his endeavor has been 
to show that the impossibility of employ- 
ing electromagnetism as a motive power 
lav with the present voltaic battery. Be- 
fore a steam engine could be considered 
the boiler and furnace must be considered. 
So likewise must the battery if electric 
power were to become economical. Then 
the president, Robert Stephenson, wound 
up the discussion by remarking that there 
could be no doubt that the application of 
voltaic electricity, in whatever shape it 
might be developed, was entirely out of the 
question, commercially speaking. The 
mechanical application seemed to involve 
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almost insuperable difficulties. The force 
exhibited by electromagnetism, though 
very great, extended through so small a 
space as to be practically useless. A 
powerful magnet might be compared to a 
steam engine with an enormous piston, but 
with exceedingly short stroke—an ar- 
rangement well known to be very unde- 
sirable. 

In short, the most eminent engineers 
in 1857 one and all condemned the idea 
of electric motive power as unpractical 
and commercially impossible. Even Fara- 
day, in his lecture on “Mental Education,” 
in 1854, had set down the magnetoelectric 
engine along with mesmerism, homeop- 
athy, odylism, the caloric engine, the 
electric light, the sympathetic compass 
and perpetual motion as coming in differ- 
ent degrees among “subjects uniting 
more or less of the most sure and valuable 
investigations of science with the most 
imaginary and unprofitable speculation, 
that are continually passing through their 
various phases of intellectual, experi- 
mental or commercial development, some 
to be established, some to disappear and 
some to recur again and again, like ill 
weeds that can not be extirpated, yet can 
be cultivated to no result as wholesome 
food for the mind.” 


(To be concluded.) 
—__—_<-@—_____ 

The Rubber Industry of 
Singapore. 

Vice-Consul-General G. E. Chamber- 
lain, of Singapore, writes that the position 
of the rubber-planting industry on the 
Malay Peninsula at the end of the year 
1906, compared with the previous year, is 
remarkable, as the following figures show: 

In December, 1905, the total acreage 
of rubber planted on the peninsula was 
probably less than 50,000 acres, and in 
December, 1906, it was 99,230; thus dur- 
ing the year the acreage was practically 
doubled. The number of trees increased 
from 7,000,000 to 12,980,756. The out- 
put of dry rubber, which was about 150 
tons in 1905, was, in 1906, 412 tons, 
an increase of nearly three times. The 
reason that while the acreage has nearly 
doubled the number of trees have not 
proportionately increased is that the num- 
ber of trees planted per acre during 1906 
was not so many as previously. Planters 
have begun to see the value of giving 
their trees plenty of room. 

In the Federated Malay States there 
are 39,000 coolies employed regularly at 
estate work. Of these nearly 30,000 are 
Tamils, 4,000 Javanese, 1,500 Malays, and 
3,400 Chinese, and the wages paid them 
are from eighteen cents to thirty cents 
gold per day. While large areas have been 
planted in rubber still larger areas, 
amounting at the end of 1906 to some 


200,000 acres, have been applied for and 


granted for this cultivation. 
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ALLIS-CHALMERS MACHINERY USED 
IN COAL AND COKE OPERATIONS. 


BY W. B. SPELLMIRE. 


The total annual capacity for the pro- 
duction of pig iron by the United States 
Steel Corporation at the present time is 
about 25,000,000 tons. This enormous 
production makes the company a corre- 
spondingly large consumer of coke for use 
in its furnaces. With the exception of a 
comparatively small percentage all the 
coke which is used is supplied by its subsi- 
diary companies. The two principal 
operators furnishing this coke are known 
as the H. C. Frick Coke Company and the 
United States Coal and Coke Company. 
The mines and works of the former are lo- 
cated in Pennsylvania, in what is known 
as the Connellsville district, largely com- 
prising Fayette and Westmoreland coun- 
ties. Those of the United States Coal and 
Coke Company are located at Gary, Mc- 
Dowell county, West Virginia. Both of 
these companies are operated along the 
same general lines. The H. C. Frick Coke 
Company at present owns about seventy 
separate coal mines, each mine having its 
own set of ovens which it supplies with 
coal. The number of ovens at each mine 
ranges from approximately 100 to 800, 
depending upon the output of the mine 
and other conditions. These are located 
close to the openings of the mines and 
conveniently arranged in relation to rail- 
road sidings. The coke ovens are, with 
few exceptions, of the beehive type, into 
which the coal is introduced at the top. 
The residual heat and that of the adjoin- 
ing ovens starts the coking process, in 
which the volatile portion of the coal is 
driven off through the top of the oven 
into the atmosphere. Then all of the 
volatile matter is driven off, the bed of 
coke is raked out at the bottom and loaded 
into cars for shipment. 

The continued increase in furnace ca- 
pacity of the steel corporation calls for a 
- corresponding increase in coke production. 
It is estimated that the new furnaces un- 
der construction will add at least 2,000,000 
tons to the present productive capacity of 
pig iron. This will necessitate between 
6,000 and 7,000 more coke ovens with the 
necessary additional mining capacity and 
machinery equipment. Similar conditions 
prevail in respect to independent fur- 
naces. 

In coal mining power is used for 
operating haulage locomotives inside the 
mines, also for operating pumps which re- 
moves accumulations of water in the 
mines. A third requirement for power is 
for driving large ventilating fans. In 
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shaft and slope mines power is also re- 
quired for hoisting purposes. The. dic- 
tates of modern practice are to use electric 
motors of proper design for all the above 
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customary to arrange the ovens on either 
side of the track on which the larry runs; 
coal being discharged from both sides. 
The electric motors on the larries are 


Yorx Run PuaNnt or THE H. C. Frick COKE Company. View SHOWING ARRANGEMENT 
or Four 400-Krtowatt 2,200-VoLt ALLIS-CHALMERS ALTERNATORS. 


requirements. From the mine the coal 
is carried to a tipple, whence it is dis- 
charged into what are known as coke oven 
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small railway type machines. Electrically 
operated drawing machines are used for 
removing the coke from the ovens. The 
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larries, These are small steel cars 


equipped with electric motors for propul- 
sion and supplied with chutes for dis- 
charging the coal into the ovens. It ia 


machine draws the coke out of the oven 
by a scraper, discharging it on to a con 
veying belt whence it is dumped directly 
into freight cars. Two motors are 
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on this machine; one is of the series- 
wound railway type and the other a shunt- 
wound constant-speed motor. 

The operations of the H. C. Frick Coke 
Company at its York Run plant are of 
special interest on account of modern fea- 
tures. Of the ovens here 100 are espe- 
cially selected and so connected by flues 
as to conduct the hot gases from the ovens 
to the boiler house. The heat discharged 
from the coke ovens represents an enor- 
mous waste, and its use under the boilers 
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with motor and engine-driven exciters. 
In the main power-house is located a 
rotary-converter substation supplied with 
two 200-kilowatt rotary converters and 
six seventy-five-kilowatt step-down trans- 
formers. All the machinery in the power- 
house is controlled by a large seventeen- 
panel blue Vermont marble switchboard 
with complement of oil switches, indi- 
cating and recording meters. The rotary 
converters supply direct current at 600 
volts for haulage locomotives and coke 
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feeder lines. By means of integrating and 
recording meters a record of the power 
consumption is afforded at each mining 
and coking operation. 

Additional mining and coking opera- 
tions can be supplied from this same 
power-house by running additional high- 
tension lines. Instances arise, however, 
where this is noť practicable. Where lo- 
cations are too remote, or when intervening 
property can not be traversed by high- 
tension lines it becomes necessary to in- 
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therefore saves the use of a corresponding 
quantity of coal to produce the same 
heat; thus a large amount of heat is eco- 
nomically obtained at York Run. It is 
roughly estimated that the heat developed 
by each oven is the equivalent continuously 
of eighteen horse-power. 

The complete electrical machinery 
equipment of the power-house and all the 
substations was built by Allis-Chalmers 
Company, Milwaukee, Wis. 

The power-house is supplied with four 
Allis-Chalmers generators rated 400- 
kilowatt, 2,800-volt, three-phase, twenty- 
five cycles, The equipment is complete 


oven larries at the York Run mine. Alter- 
nating current is used for pumps, mine 
fans, hoists and scrapers. Within a radius 
of between two and three miles there are 
located at various points four additional 
rotary-converter substations; each is 
equipped with one 200-kilowatt rotary 
converter, three seventy-five-kilowatt step- 
down transformers and complete switch- 
board. These substations are located so 
as to supply both alternating and direct 
current for mining and coking operations 
required by one or more mines. The 
switchboard in the main station is provided 
with feeder panels for the substation 


stall separate isolated plants. A number 
of such plants are now being installed to 
mect the increased demand for coke. At 
the Phillips mines two 100-kilowatt, di- 
rect-current railway-type generators with 
switchboards are being installed; also at 
Ronco mines two 200-kilowatt, direct- 
current engine-type railway generators 
with switchboard are being started and at 
Dearth mines two 200-kilowatt, direct- 
current engine-type generators with 
switchboard. All of this electrical equip- 
ment is being supplied by the Allis-Chal- 
mers Company. 
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The Effect of Frequency on the 
Capacity of Absolute 
Condensers. 


An investigation of the effect of fre- 
quency upon the capacity of absolute con- 
densers has been made by J. G. Coffin. 
Two forms of condenser were studied, one 
in which the plates were rectangular, and 
the other circular. A complete analytical 


investigation of these has been made and — 


the following conclusions reached. In 
order to attack the problem mathematic- 
ally it was necessary to assume a simple 
case of a uniform strip, and that of an 
angular strip, this latter. corresponding 
to a circular-plate condenser. The results 
show that when the surface resistance is 
high, the capacity falls off to an enormous 
extent at comparatively low frequencies. 
It has been found that the capacity of a 
condenser diminishes with increasing fre- 
queney as well as the self-inductance of 
the coil, so that their effects are additive; 
and in all work in which high-frequency 
currents are employed the experimenter 
must assure himself that the corrections 
pointed out are negligible for the work in 
question, or must allow for them.—Ab- 
stracted from the Physical Review (Lan- 
caster), August. 
+ 
Comparative Costs of Gasolene, Gas, 


Steam and Electricity for Small 
Powers. 


A comparison is made here by William 
O. Webber of the. comparative costs of 
gasolene, gas, steam and electricity when 
used for supplying small powers. The 
author has compiled tables showing the 
cost of cach kind of power up to thirty 
horse-power, and upon the assumption that 
there are 3,080 working hours during the 
year. Figures are given in dollars per 
horse-power-year. The cost of gasolene is 
taken at from twenty-two to eighteen cents 
a gallon, according to quantity. Gas is 
taken at from $1.50 to $1.20 per 1,000 
cubic feet. Coal is taken at $5 a ton, and 
electricity is charged for at thirteen and 
one-half cents a kilowatt-hour, with a dis- 
count increasing from ten per cent for a 
monthly bill of $5 up to sixty-five per 
cent for $500 and over. The author has 
brought his results together in a curve 
sheet, and from this it is seen that elec- 
tric power is the cheapest up to three 
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horse-power. From this point up to 
twelve horse-power gas is the cheapest, and 
from there on, gasolene. At ten horse- 
power, gasolene and electricity are equal, 
and both more expensive than gas. From 
this point the relative order of cheapness 
is gasolene, gas, electricity and steam.— 
Abstracted from the Engineering News 
(New York), August 15. 
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The Electrical Equipment of the 
Lusitania. 

The new Cunard turbine-driven, quad- 
ruple-screw Atlantic liner Lusitania has 
used clectric power wherever practicable. 
This steamer is equipped with a number of 
elevators, there being eleven in all, all 
operated by electric motors. Two of 
these are passenger clevators, which travel 
through a height of thirty-six feet between 
the main and boat decks. Special safety 
apparatus comes into operation should the 
lifting ropes fail. The car is raised by 
steel cables, which pass through the double 
dome of the staircase over top sheaves, and 
thence horizontally to the winding gear, 
which is fixed at.the boat deck-house level. 
This gear consists of a drum of the worm- 
and-wheel type driven by an eight-horse- 
power motor. It runs at a speed of 150 
fect a minute. The controller is magnet- 
ically operated from the car and an auto- 
matic magnetic brake is provided. There 
are two freight elevators running at 100 
feet a minute, capable of lifting four tons, 
each operated by fifteen-horse-power mo- 
tors. There are two service elevators run- 
ning at the same specced as the baggage 
elevators, cach capable of lifting 1,000 
pounds, operated by a five-horse-power 
motor. There are three dumbwaiters, each 
driven by a one-and-one-half-horse-power 
motor. The ventilation of the ship is by 
means -of steam pipes, around which air 
is circulated and distributed to the various 
parts of the vessel, the fans for this pur- 
pose being driven by motors. For lighting 
the vessel there are four gencrating sets, 
all alike, each rated at 375 kilowatts. The 
voltage employed is 110, and the gen- 
erators are driven by Parsons turbines 
running at 1,200 revolutions a minute. 
Forced draft is used on the vessel, this 
being provided by means of fans driven 
by motors, there being thirty-two motor- 


driven fans arranged in pairs and driven 
by sixteen motors. They run at 450 revo- 
lutions a minute and the motors are ca- 
pable of developing fifty brake-horse- 
power. There are four electrically oper- 
ated boat-hoisting winches. The specific 
duty of these is to lift a load of twelve 
hundredweight at a speed of 250 feet a 
minute. Two warping drums are provided 
on each side, so as to distribute the pull 
over four ropes. The motors operating 
these winches are rated at fourteen horsc- 
power and run at 600 revolutions a 
minute. The controller is of the railway 
type and is placed horizontally inside a 
special box under the motor. It is oper- 
ated through bevel gear by means of a 
handle placed beside the winch. There 
are four deck cranes on this vessel operated 
by electric motors rated at fifteen horse- 
power. — Alistractcd from Engineering 
(London), August 2. 
< 
Electric Street Lighting in London. 


A report is given here of the recom- 
mendations of the Streets Committee of 
London with regard to an experimental 
display during the coming winter of the 
best forms of electric street lighting. At 
the Holborn viaduct flame arc lamps are 
to he erected on posts. In Farringdon 
strect, including Holborn Circus and the 
Old Bailey, enclosed are lamps are to be 
placed, and in Newgate street smaller 
lamps will be used. The charges for these 
lamps are at the rate of $87.50 a ycaT for 
the flame arcs, and $62.50 and $52.50 a 
vear for the other are lamps, respectively. 
In Cannon street, below Budge row and 
St. Paul’s churchyard, flame ares are to 
be hung centrally. All costs for installa- 
tion, including the posts. maintenance, 
cte., are to be borne by the lighting com- 
panies. The experiment is to continue 
until March next. A new method of sus- 
pending the flame arcs is to be tried. To 
prevent any swinging of the lamps two 
obliquely arranged wires will be provided, 
with the lamp hung at their intersection. 
Both of these wires are to be of steel. One 
is insulated from the lamp, and the other 
is used as the conductor as well as for 
holding the lamp. The use of two wires 
is thought to be an advantage, as, should 
one break, the other would hold the lamp. 
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Moreover, the uninsulated wire, being 
placed above, is expected to act as a guard 
wire to prevent telegraph or other over- 
head wires from falling across the con- 
ductor. No arrangment for lowering or 
drawing the lamps to one side for trim- 
ming has been arranged, as this is for the 
supply company to take care of.—Ab- 
stracted from Electrical Engineering 
(London), August 1. 

Cd 
Single-Phase versus Direct-Current 

Railway Operations. 

In this article Malcolm MacLaren criti- 
cizes the conclusions reached in a book 
recently published by H. F. Parshall and 
H. M. Hobart on electric railway engineer- 
ing, where the authors compare the single- 
phase and the direct-current systems. The 
basis of comparison is held by Mr. Mac- 
Laren to be not entirely fair; this should 
be upon cars having equal seating capac- 
ities. In this case reference is made to 
the Indianapolis & Cincinnati Traction 
Company’s single-phase cars, which weigh 
forty-eight shott tons complete with elec- 
trical equipment, or 104 tons for a two- 
car train with load. Each car is equipped 
with four 100-horsc-power, single-phase 
motors, and the total weight of electrical 
equipment and wiring is 30,000 pounds 
per car, instead of the 33,600 pounds al- 
lowed by Messrs. Parshall and Hobart. 
Thus, with less weight of equipment, 800 
horse-power per train was obtained instead 
of 450. If the cars were equipped with 
direct-current motors for the same sched- 
ule speed, ninety-horse-power motors would 
be suitable. These cars thus equipped 
have a total weight of eighty-six tons, as 
against ninety-six with the alternating- 
current equipment. Mr. MacLaren also 
criticizes the values given for the impe- 
dance of the line and track. He says that 
at twenty-five cycles the loss in potential 
due to the impedance is only one and one- 
half per cent, instead of thirteen per cent, 
the transmission voltage being 5,000; and 
when transmitting at 3,000 volts it would. 
be only 4.3 per cent instead of thirty. 
Regarding the cost of the overhead equip- 
ment, there is little choice between the 
third rai] properly protected and an over- 
head catenary construction with feeders. 
He then gives tables showing the com- 
parative costs of the two systems for a 
sixty-mile road. The powcr station for 
the direct-current system will cost $115,- 
T for the alternating current, $79,200. 
line ie of the high-tension transmission 
cet ie the alternating-current system 
be $19,800; for substations, $8,450. 

he direct-current system would have no 
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substations, but instead three power sta- 
tions, the total cost of which is given 
above. The low-tension distributing sys- 
tem would cost $242,700 for the direct- 
current and $182,700 for the alternating. 
These figures are based on sixty-three 
miles of overhead construction. The car 
equipment will cost $68,400 for the direct- 
current and $96,000 for the alternating, 
making a total cost for the direct-current 
system of $426,100 and for the alternat- 
ing $386,150. He then estimates the 
yearly cost of operating the two systems, 
and finds that for the direct-current sys- 
tem this would be $52,113 and for the 
alternating $42,158. He therefore con- 
cludes that the single-phase, alternating- 
system is not only cheaper to install, but 
less expensive to operate for a road of the 
size under discussion.—Abstracted from 
the Electric Journal (Pittsburg), August. 
s 


Electric Power in Mexico. 

It is pointed out here that the applica- 
tion of electric power is likely to have a 
far-reaching effect upon the mining in- 
dustry of Mexico. The introduction years 
ago of the lixiviation process, and later 
the construction of large smelting works, 
each reduced the cost of mining and ren- 
dered available ores which before had been 
too poor or too refractory to handle at a 
profit. The use of cheap electric power 
is „effecting another reduction in cost 
which will bring a great tonnage of mate- 
rial within the range of profitable treat- 
ment. There is no better climate for min- 
ing operations than that of the mining 
regions of Mexico, and labor is excellent 
and cheap. The only factor necessary to 
make the conditions ideal for mining and 
metallurgical industries is a supply of fuel 
and power. The country’s resources of 
coal and oil have not vet been sufficiently 
developed to satisfy the needs of metal 
mining. Power costs have been high. 
The utilization of power from the rivers 
and streams on the east and west slopes 
of the central plateau promises to remove 
this last disadvantage and to render the 
country as suitable for industrial purposes 
as anv other region of the world. The 
perfection of an electrical process for the 
production of iron and steel opens an at- 
tractive ficld in Mexico. Raw material of 
al] kinds, except coking coal, is at hand 
in abundance, and there is a growing de- 
mand for superior grades of steel. With 
sufficient sources of current and practical 
methods of converting iron ore into steel 
there is no place in the world where the 
industry will be more likely to flourish 
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than in Mexico.—A bstracted from the En- 

gineering and Mining Journal (New 

York), August 10. 

@ 

The Variations of Manganin Resist- 
ances with Atmospheric Humidity. 
-A reply is made here by W. Jaeger and 

S. Lindeck to a recent publication by 

Messrs. Rosa and Babcock, in which the 

variation in the higher resistances of the 

Reichsanstalt form in the climate of 

Washington „was discussed. The ampli- 

tude of the variation found was said to he 

from 0.01 to 0.02 per cent, an increase 
in humidity causing an increase in resist- 
ance. The manganin itself plays no part 
in this phenomenon. The changes dce- 

scribed seemed to be excessive, and as a 

result an investigation was made at the 

Reichsanstalt laboratories in order to 

check the changes mentioned. First it is 

pointed out that the change in humidity 
at these laboratories is much less than 
that at Washington, as a humidity of from 
sixty-five to seventy per cent was noticed 
during a few days only. The variation 
throughout the vear was from twenty-two 
in February to fifty-eight in August, these 
figures being the average for the months. 
Measurements were made on ten standard 
resistances, which were calibrated with the 
utmost precision at the end of April in 
the usual way. Since that time these have 
heen exposed to the air and thus should 
have shown any changes in resistance quite 
as noticeably as the resistances at the Na- 
tional Bureau of Standards in Washing- 
ton, since the latter were immersed in oil. 

However, it’ was found that the variations 

of resistance were less than one part in 

100,000, and that the variations of 

resistance due to the effect of mois- 


ture on the shellac, if existing at 
all in Charlottenburg, remained very 
small. It was pointed out, how- 


ever, that the method of construction 
in which the resistance wire is wound on 
Jacquered wooden spools is unsuitable, and 
for this reason, resistances of this type 
are not given certificates as precision re- 
sistances by the Reichsanstalt. There is, 
however, a gradual increase in resistance 
during a long period of time. which has 
nothing whatever to do with the climatic 
conditions. The authors do not approve 
of the suggestions made by Messrs. Rosa 
and Babcock that the resistance coils be 
coated with paraffine or enclosed in a glass 
tube. The use of paraffine insulation has 
been abandoned by the Reichsanstalt in 
order that the coils mav be placed in oil, 
as this permits accurate determination 
and control of the temperature of the coils. 
—Ahstracted from the Electrician (Lon- 
don), August 2. 


National Alternating-Current- 
Direct-Current Air-Brake 
Apparatus. 

For service on single-phase electric rail- 
way cars and for such roads as operate 
their cars on both single-phase alternating- 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


parts form a most compact and rigid com- 
pressor unit. Either one may be re- 
placed without in any way interfering 
with the successful operation of the other. 
The simplicity of design and construc- 
tion, as well as the accessibility of all 


Fic. 1.—NaTIoNAL ALTERNATING-CUBRENT-DIRECT-CURRENT MOTOR COMPRESSOR. 


current circuits and direct-current circuits 
alternately, the National Brake and Elec- 
tric Company, Milwaukee, Wis., has de- 
veloped and perfected a class of air-brake 
apparatus that compares most favorably in 
all respects with its widely known direct- 
current alr-brake equipment. 

On account of the exacting conditions 
of service required by modern high-speed 
single-phase railway operation, the air- 
brake apparatus for same must be highly 
eficient, absolutely reliable and free from 
breakdown at all times. 

The — alternating-current-direct-current 
tvpe of motor compressor manufactured 
hy the National Brake and Electric Com- 
pany is the result of vears of serious study, 
careful experimental work and a thorough 
and intimate knowledge of the electric 
railway braking art in its present-day 
state of perfection. 

The compressor in general appearance 
closely resembles the National standard 
direct-current machine, and as may be 
readily seen by referring to Fig. 1, is 
also of the entirely closed type. The 
motor and compressor are two separate 
and distinet units except that the motor 
hearing at the pinion end of the motor 
base forms a cover for the upper part 
of the gear. When assembled these two 


parts likely to need attention, are illus- 
trated in Fig. 2. The compressor and 
motor are separated by a one-half-inch 
air space which carries off the heat radi- 
ated by the compressor and thus pre- 
vents the motor from becoming heated 
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spected or dismantled without removing 
the oil. The crank shaft is fitted with a 
third bearing in the centre which strength- 
ens it at its weakest point, eliminates all 
tendency to fracture at the centre and 
makes the operation of the compressor 
quieter with greater freedom from vibra- 
tion than is the case with two-bearing com- 
pressors. Removal of the crank shaft and 
gear is accomplished by lifting them 
straight out of the crank chamber, it be- 
ing unnecessary to first remove the gear 
from the shaft. This feature enables the 
compressor to be dismantled and re- 
assembled in a shorter space of time than 
is the case where the gear must be re- 
moved from the shaft. The compressor is 
a standard two-cylinder, single-action type 
with trunk pistons. The piston rings are 
the Dunbar type, which this company 
adopted as its standard eight vears ago. 
The sections of the rings are very care- 
fully assembled by hand and the com- 
pleted ring is then accurately ground. 
Each piston is fitted with fone piston 
ring. The piston wrist pin on which 
the tail end of the connecting rod works 
is of stecl, hardened and ground true; 
it is pressed into position and rigidly se- 
cured so that it is impossible for it to 
work loose. The connecting rod head is 


Fic. 2,—ALTERNATING-CURRENT-DIRECT-CURRENT COMPRESSOR PARTLY DIRMANILED. 


by the same, The separate cover required 
by this method of construction strengthens 
and braces the compressor casing. 

The crank chamber and gear case are 
cast In one piece, which makes a more 
rigid unit, reduces the number of loose 
parts and permits the machine to be in- 


connected to the body of the rod by means 
of a hinge and a hinged eye-bolt provided 
with lock nuts and a split pin. The 
special advantage of this method of con- 
struction is that there is only one bolt to 
adjust or slacken as the case may be; 
and all possible tendency to loosen up 
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under the continual reciprocating strains 


is eliminated. 
The valve head is constructed with 


the discharge valve toward the centre 
and the suction valve toward the outside 
of the head. The discharge pipe runs 
straight out from the valve head to the 
main reservoir, thus dispensing with the 
necessity of attaching elbows, etc. ‘The 
suction has two openings, one on each 
side of the valve head; either or both can 
be used. The suction openings are 
equipped with straining screens of such 
design and closeness of mesh that all dust 
and foreign matter is thoroughly en- 
trained before the air reaches the cylin- 
ders. The valves are of a type which have 
been used in standard small air-com- 
pressor service for ien years, and have 
given most excellent satisfaction. 

The suction and discharge valves are 
of the tubular type turned from solid 
stock and are perfectly interchangeable 
provided the seats have worn equally. 
They are seated by gravity aided by air 
pressure; no spring or auxiliary device be- 
ing required. 

The gear and pinion are a standard 
herring-bone pattern with finely cut teeth. 
_ The gear is of open-hearth cast steel and 

the pinion of high carbon steel. Both 
gear and pinion are made in halves and 
riveted together. The teeth are cut with 
the greatest accuracy on gear-cutting ma- 
chines of special design for this purpose. 
Both gear and pinion are carried on their 
respective shafts by a taper fit and are 
further clamped with lock nuts to facili- 
tate their removal when required. The 
lower half of the motor magnet frame is 
a steel casting which also carries the bear- 
ings and forms a cover for the upper 
half of the gear. Such construction pos- 
‘esses the advantages of insuring a per- 
manent alignment of all parts and the 
accurate replacement of the armature 
_ when it must be removed. 

An oil deflector is provided just inside 
of the pinion end of the shaft so as to 
prevent the oil from the gear and pinion 
creeping into the armature bearing and 
damaging the ingulation of the motor. 
An overflow device into the crank cham- 
ber is also added to the armature bearing 
at the pinion end to maintain the oil level 
constant even though some oil may work 
Over past the deflector. 

The motor is of the four-pole commu- 
tator type with two consequent poles, 
and is designed for operation on voltages 
ranging from 500 to 600 volts direct- 
current circuits, and on voltages ranging 
from 280 to 340 volts alternating-current, 
twenty-five-cycle, single-phase circuits. 


motor cover. 


ELECTRICAL REVIEW 


The motor has two distinct field-windings, 
one for alternating current and one for 
direct current. Laminated sheet steel pole 
pieces are used. The pole faces are pro- 
vided with a compensating winding, 
which consists of four separate coils, 
which are short-circuited upon themselves. 


Fie. 3.—RELAY WITHOUT COUVER. 


The motor frame consists of three parts, 
the motor base, the magnet frame and the 
The motor cover is bolted 
to both the magnet frame and motor base. 
The magnet frame is bolted to the motor 
base and held in position by four cap 
screws, and is adjusted centrally with the 
armature, in regards to its vertical 
heights, by means of shims, and laterally 
by means of adjusting set screws. _ 
The armature is removed by taking off 
the motor cover and then removing the 


? an 


Fic. 4.—CoMPLETE RELAY FOR NATIONAL 
ALTERNATING-CURRENT-DIRECT-CURKRENT 


COMPRESSOR. 


bearing cap and cap screws hclding the 
magnet frame to the motor base, and then 
lifting the magnet frame and armature 
away from the base. The armature can 
then be taken out of the magnet frame 
with ease. Figure 2 shows the compressor 
partly dismantled, end shows the arma- 
ture removed from the magnet frame. 
The field coils are removed by first 
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removing the armature and then taking 
out the four cap screws that hold the 
pole piece on to the magnet frame. The 
pole piece can then be pushed in toward 
the centre line of the shaft far enough 
so that the field coil can be removed. This 
can be done without disconnecting the 
compensating winding, as the latter is 
flexible and can be bent as the pole is 
pushed inward or back into place. So 
long as the adjusting shims and set screws 
are not disturbed the magnet frame can be 
put back into its original position without 
any further adjustment. 

The commutator is of high commercial 
quality hard-drawn lake copper, well pro- 
portioned and well insulated, with a lib- 
eral wearing depth and is designed for 
severe service. 

The brush gear is of the same distinc- 
tive construction as that used on the Na- 
tional direct-current compressors, and 
differs from same mainly in the manner of 
fastening and the number of brushes. The 
brush gear proper is securely fastened to 
a cast-iron yoke made in two halves, which 
is secured in a groove running entirely 
around a projection of the armature 
bearing at the commutator end of the mo- 
tor. Two sets of brush-holders of two 
brushes each are used. The holders are 
fitted with an improved spring tension 
device which is constant over a very wide 
Tange of variation and capable of an easy 
and correct adjustment. The very liberal 
insulation of this brush gear gives it a 
maximum protection against insulation 
troubles, as may be seen by the fact that 
the external leakage surface of same is 
one and one-quarter inches. 

The inspection of the armature, com- 
mutator and brushes is rendered an easy 
and quick process by means of the inspec- 
tion doors at the sides of the motor casing. 

The compressor is started by throwing 
it directly on the full voltage, either alter- 
nating current or direct current. A relay 
is provided for automatically making the 
connections for running the motor either 
on alternating or direct-current circuits, 
and is shown in Figs. 3 and 4. When 
the direct-current circuit is closed the 
hecessary connections for direct-current 
operation are made by the solenoids of the 
relay attracting plungers to which are 
secured the contact pieces. When operat- 
ing on the alternating-current circuit — 
these solenoids are not in circuit and the 
contact carrier drops by its own weight 
and makes the necessary connections for 
operating on alternating current. The 
relay is entirely enclosed and is, there- 
fore, protected from the elements. A dia- 
gram of connections is supplied with each 
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compressor and relay, and the leads are 
all tagged so that no wrong connections 
need be made. 

The compressor is suspended in a cradle 
under the car body. This method of sus- 
pension allows the entire pump to be 
exposed to the cooling effect of the air 
at all times, and none of the parts of the 
suspension cradle obstructs the access to 
all parts of the compressor. The relay 
is mounted under the car body with the 
compressor. 

The capacity of the National alter- 
nating-current-direct-current type of com- 
pressor is twenty-five cubic feet of free air 
per minute. | 

The standard National type “N” oil 
pneumatic governor is furnished in con- 
nection with the National alternating- 
current-direct-current air-brake equip- 
ments, and will operate equally as well on 
either direct or alternating-current cir- 
cults. 

The National Brake and Electric Com- 
pany has recently furnished thirteen alter- 
nating-current-direct-current straight air- 
brake equipments complete with compress- 
ors described in this article to the Mil- 
waukee Electric Railway and Light Com- 
pany, Milwaukee, Wis., for service on its 
new interurban lines. 


— oe Go __-_. 


Cutler-Hammer Lifting 
Magnets 


For several years the Cutler-Hammer 
Clutch Company, Milwaukee, Wis., has 
been quietly designing and experimenting 
with magnetic clutches and lifting mag- 
nets, and so successful has been its work 
that it now announces its readiness to fill 
orders for lifting magnets. These can be 
furnished in any size from a ten-inch 
magnet for lifting plates, rails, small cast- 
ings, etc., up. to a fifty or fifty-two-inch 
magnet designed for handling pig iron, 
scrap, and capable of lifting a ten-ton 
““skull-cracker.”’ 

The Cutler-Hammer lifting magnets 
are designed by engineers who for years 
have devoted themselves to problems in- 
volving electric and magnetic control. 
Among the first to order a Cutler-Ham- 
mer magnet was the Carnegie Steel Com- 
pany, for its Donora works. The fifty- 
two-inch magnet built to this company’s 
order was completed some six months ago, 
and after being subjected to severe tests 
was accepted and has been in continuous 
and satisfactory use ever since. Recently 
this same concern placed a second order 
for a similar magnet. 

The general appearance of the Cutler- 
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Hammer magnets is shown in the ac- 
companying illustrations. Fig. 2 shows 


a magnet lifting a Bliss car-lighting - 


generator weighing 800 pounds. Fig. 1 
shows a magnet handling steel stampings. 
Fig. 3 shows a ten-inch magnet lifting 
three tank heads. 

A fifty-inch Cutler-Hammer magnet 
weighs about 5,000 pounds. It consists 
of a hollow steel casting, in which the 
magnetizing coil is placed. The coil is 
carefully built up of alternate layers of 
copper and asbestos, and is insulated from 
the cast-steel frame by thick sheets of 
mica. No combustible material of any 
kind is used, hence there is no danger of 
the magnet being damaged if by accident 
it should be left in circuit over night. 
This has actually happened to a magnet 
of this type. Under test the coils of these 
magnets have been heated to 470 degrees 
Fahrenheit without injury. 


Fic. 1.—MaGnet LIFTING ‘STEEL STAMPINGS, 


The magnet frame is corrugated. This 
form of construction serves two useful 
purposes: It provides a greater surface for 
heat radiation, and at the same time 
forms niches that protect. from injury 
the heads of the through bolts which 
fasten the removable pole piece to the 
magnet frame. 

The important consideration of heat 
radiation is further aided by the simple 
expedient of casting the magnet frame 
with a central aperture, through which 
air may freely circulate. 


Another feature of particular impor- 
tance 


in connection with the Cutler- 
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Hammer magnets is the use of an aux- 
iliary pole piece. Lifting magnets de- 


signed for use with pig iron, scrap, etc., 
are made concave on the under side, be- 
cause this form is best for handling large 


Fia. 2.—MaGnet LIFTING CAR LIGHTING 
GENERATOR. 


numbers of irregularly shaped pieces of 
metal at a small lift. When, however, the 
load consists of one or two large objects 
with plane surfaces, this concavity be- 
comes objectionable, since an air-gap 10- 
tervenes between the inner pole and the 
object to be lifted. The central aperture 
in the Cutler-Hammer magnets makes it 
possible to convert them in a few minutes 
from concave-faced magnets to magnets 
adapted to handling large masses of metal 
with plane surfaces. This is accomplished 


Fic. 3.—MaGnet Lirtinc TANK HEADS. 


by inserting in the central aperture an 
auxiliary pole piece so proportioned as to 
extend the inner pole downward to the 
level of the outer pole, thus eliminating 
the air-gap and insuring intimate contact 
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of both poles with the object to be lifted. 
A structural feature of importance is 
the removable pole-shoe bolted to the 
under side of the magnets. The pole-shoe 
is subjected to the greatest wear and tear, 
and the advantage of having it readily 
renewable is obvious. The use of through 
bolts instead of cap screws makes it easy 
to remove the pole-shoe and replace it 
without in any way destroying the utility 
of the magnet frame. 
—— 0M 
Wireless Telegraph 
Advance. 


Consul Thomas H. Norton, of Chem- 
nitz, reports that the Slaby-Arco system 
of wireless telegraphy, which is the off- 
cial German system, is making rapid prog- 
ress not only within but outside the Em- 
pire, the present status being: 

The number of stations equipped with 
apparatus of this system is now 641, or 
forty-one per cent of the entire list of 
existing wireless telegraphic stations, 
numbering 1,550. These have all been 
installed by one Berlin company, which 
controls a variety of patents in the lead- 
ing countries on machines and accessor- 
ies. These 641 stations are scattered over 
the territory or vessels of thirty-one differ- 
ent countries. Of these some 174 are lo- 
cated on land. They usually command a 
radius of 125 miles. In several cases this 
is extended to 310, 435, or even greater 
distances. Germany’s own quota is 
thirty-six, mostly located on the coasts of 
the Baltic and the North Sea. It includes 
the great experimental station at Nauen, 
which commands a radius of 1,860 miles. 
In the United States are twenty stations, 
including Fire Island, Washington, New 
Orleans, San Francisco and San Juan, 
P. R. Russia has seventeen stations. That 
of Vladivostok is the most important, 
commanding a range of 620 miles. Aus- 
tria~Hungary has ten stations; Denmark 
and Spain, each seven; Holland, six (that 
of Scheveningen reaches 435 miles) ; Nor- 
way and Sweden, each five, etc. 

In non-European lands the system has 
four stations in Argentina, six in Brazil, 
five in China, eight in Cuba (that of Ha- 
bana commanding 930 miles); six in 
Mexico, two in the Philippines, one in 
the Sandwich Islands (at Honolulu). 
The majority of these land stations are 
government property and under the con- 
trol of the postal, naval, or light-house 
services, 

Most of the installations are on ocean 
vessels, Of these twenty-two are on 
Dutch and German steamers, while 389 
are on war ships, They include vessels 
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of the following nationalities: German, 
140; Russfan, 126; American, forty-three; 
Swedish, nineteen; Austrian, seventeen; 
Dutch, ten; Norwegian, eight; Argentin- 
lan, six; Danish, five; Brazilian, five; 
Spanish, five; Greek, three and Indian, 
two. 

Fifty-four mobile military stations have 
been installed in several countries, more 
particularly in Germany, fourteen; in 
America, eight; in China, five; in Eng- 


_land four, and in Austria-Hungary, four. 


In France, Great Britain and Italy the 
German system is evidently unable to 
meet the competition of the strongly in- 
trenched systems under local control. . In 
the United States, despite the active com- 
petition of the DeForest, Fessenden, 
Stone, and other systems, it is apparently 
able to secure a fair share of the installa- 
tions. The unusual degree of enterprise 
exhibited by German manufacturers in 
this special field is by no means in advance 
of their efforts to secure the lion’s share in 
several other branches of applied elec- 


tricity. 
—_—__-@——__—_ 
The Westinghouse Officials. 

While commenting upon the excellent 
annual report of the Westinghouse Elec- 
tric and Manufacturing Company, a well- 
known local financier remarked : 

“One of the most important factors that 
has brought about the phenomenal busi- 
ness records of the company within the 
last year is the perfect organization which 
dominates all departments. It must be 
extremely gratifying to Mr. Westinghouse, 


` whose business sagacity and foresight 


brought this about, and it can not help 
being pleasing to the stockholders to know 
that their property is under such an effi- 
cient management. 

“E. M. Herr, the chief executive under 
Mr. Westinghouse, has had exceptional 
experience as an engineer and manufac- 
turer. He was for a time the successful 
head of the locomotive department of the 
Northern Pacific Railroad, where he 
showed great tact in the management of 
men and won a national reputation for 
his expert skill in the construction and 
operation of locomotives. In 1898 he be- 
came vice-president and general manager 
of the Westinghouse Air-Brake Company, 
and it was his remarkable record in that 
position which undoubtedly prompted Mr. 
Westinghouse to place Mr. Herr in charge 
of the electric company at a time when 
his qualities were quite essential to its 
success. Mr. Herr became vice-president 
of the electric company in 1905 and his 
connection has proved most effective in 
improving the affairs of the company. 
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“L. A. Osborne, the second vice-presi- 
dent of the company, in charge of the en- 
gineering and commercial departments, is 
a remarkable young man, who, though he 
is but thirty-five years old, has demon- 
strated during his career with the com- 
pany an engineering skill as well as a 
capacity for management which place 
him among the leading men of the in- 
dustrial development of this country. He 
is familiar with every detail of the com- 
pany’s engineering and commercial work, 
and since Mr. Westinghouse, a year ago, 
placed him in the important position 
which he now occupies, he has proved a 
great success, 

“In the engineering department, the 
leading men are B. G. Lamme, C. F. 
Scott, H. P. Davis, N. W. Storer and 
others, all known to the electrical pro- 
fession the world over for their valuable 
contributions to the great achievements 
in the electrical industry during the last 
twenty years. To them belongs the credit 
for the development of the single-phase 
alternating-current railway motor and the 
many details essential to its operation, an 
achievement which makes the Westing- 
house company one of the most impor- 
tant factors in the modern electrification 


of railroads. 

“To these men also belongs the credit 
for the product of the Westinghouse com- 
pany having gained a world-wide reputa- 
tion for electrical excellence and perfect 
mechanical construction.” 

—__—_<@<-_____ 
Centennial of Fulton’s First 
Steamboat. 


One hundred and thirty engineers of 
the Robert Fulton Association of the 
National Association of Stationery Engi- 
neers sat down to a banquet on the even- 
Ing of August 11, at King’s restaurant, 
Chicago, I]. The occasion for the ban- 
quet and attendant speeches was the cen- 
tennial of Robert Fulton’s successful run 
of the first steamboat a hundred years 
ago, August 11, 1807, when the diminu- 
tive craft “Clermont” paddled down the 
Hudson river, 

Speakers of the evening dwelt upon 
Fulton’s work, hailing his gift to the 
world as one of the greatest in history. 

Royal D. Tomlinson, ex-president of the 
National Association and supervising 
Operating engineer, and condenser expert 
for Allis-Chalmers Company, responded to 
the toast “Engineers Then and Now.” 

John W. Lane, editor of the National 
Engineer, spoke on “Robert Fulton,” 
George N. Carmen, director of the Lewis 
Institute, responded to “One Hundred 
Years of Steam,” and Charles W. N aylor, 
chief engineer for Marshall Field & Com. 
pany, had for his subject “A Look Into the 
Future.” : 
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DOMESTIC AND EXPORT. 


IOWA ELECTRIC ROAD TO ISSUE BONDS—The stockholders 
of the Marengo & Oskaloosa Interurban met recently at the com- 
pany’s offices in Marengo, lowa, to consider the matter of authoriz- 
ing the issue of coupon bonds of the company to the amount of 
$18,500 per mile, to enable the prompt financing of the road, when- 
ever the necessary bonus shall be ready. There was a large attend- 
ance and by a practically unanimous vote, the bond issue, totaling 
$1,600,000 was ordered. 


KNOXVILLE POWER COMPANY—The Knoxville Power Com- 
pany, Knoxville, Tenn., is to be reorganized and a contract let 
for building a dam across the Little Tennesseé river. This dam 
will be about 500 feet long and eighty feet high. This company 
owns several thousand acres of land for the reservoir to be created 
by the dam, the dam site, and the land through which the canal 
will pass to the power-plant site. It is probable that $2,000,000 will 
be invested in the undertaking. 

NEW POWER PLANT—A third power plant is to be installed 
in the Black Hills, South Dakota. The latest company to enter 
this field is the Dakota Power Company, composed of eastern capi- 
talists who have secured an option on some ground on Rapid 
creek which they will harness at a point about two miles below 
Placerville, one of the oldest placer mining camps in the hills. 
The plant will be able to generate 10,000 horse-power, and will be 
the only power plant in the Southern Hills. It will furnish power 
to Rapid City and to the surrounding small towns. 


ELECTRIC ROAD SEEKS TO ENTER NEW YORK CITY— 
Arthur P. Heinze, vice-president of the United Copper Company and 
brother of F. Augustus Heinze, has been elected a director 
of the South Shore Traction Company, of Long Island. This com- 
pany has obtained a franchise from the town board and highway 
commissioners of Hempstead, L. I., and now maintains that it 
has an uninterrupted chain of franchises from Patchogue to the 
New York city line. The company plans to enter New York by 
way of the proposed Fifty-ninth street bridge. Among those in- 
terested in the company are F. D. Kilburn, former superintendent 
of banks: Paul T. Brady, a director of the Westinghouse Electric 
and Manufacturing Company; James T. Wood, president of the 
Riverside Bank, and William T. Young, president of the Bank 
of Suffolk County. 


LARGE MICHIGAN MORTGAGE FILED—The Indiana & Michi- 
gan Electric Company, composed of the Chapin dam corporations, 
merged recently, has filed in the office of Register of Deeds Dodd 


in St. Joseph, Mich., two mortgages aggregating $7,900.000. The ` 


new York Trust Company, of New York, is mortgagee. The first 
mortgage is for $7,000,000, running for fifty years and drawing 
five per cent interest in gold. The second incumbrance is for 
$900,000, at six per cent, and running for twenty years. Within a 
few months the company also plans to commence the building of 
an electric line between Buchanan and Niles. The right-of-way 
has been secured and it was thought that the work would be 
done by the Southern Michigan Railway Company, but it was de- 
clared that the Chapin interests will put in the spur. The South- 
ern Michigan company has contracted with the Indiana & Michi- 
gan company for power for operating its lines. 


NEW CONCERN TO SUPPLY ELECTRICAL ENERGY—A 
syndicate, in which the Reading Railway, as lessee of the Schuyl- 
kill Navigation Company, is interested, has completed plans for the 
erection of a 100,000-horse-power electric power plant on the bank 
of the canal at Manayunk, Pa. Work is to be started within a 
month. It is the intention of the syndicate to furnish electric power 
and light to factories and trolley companies, as well as supply towns 
near Manayunk. The building. which will be erected on the west 
gide of the navigation company’s canal, a short distance above the 
intercounty bridge over the Schuylkill, will cost more than $100,000. 
Power will be generated by the water course known as the “waste- 
way,” out of which surplus water taken from the canal flows. The 
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plant will be 100 feet square, one story in height and will be erected 
on property belonging to the navigation company. Detail plans of 
this plant are in the possession of E. F. Smith, general manager 
of the navigation company, who has offices in the Reading Ter- 
minal. The contract has been let to a Reading builder and the 
plant is to be ready to run within two years. The navigation 
company intends to replace the old west retaining wall, known as 
the ‘“‘burbank,” at once, in order to insure the new plant against 
loss of water. The new retaining wall, which will extend from the 
intake at the Flat Rock end of the canal to the end of the short 
level below the upper locks, will be made of reinforced concrete. It 
will be more than 500 feet long, twenty to twenty-five feet high 


and six feet wide. Work on this wall will be commenced next 


month. 


NEW JERSEY RAILWAY MERGER—Announcement is made of 
the merger of the various street railway companies controlled by 
the Public Service Corporation of New Jersey into one company, 
to be known as the Public Service Street Railway Company, with a 
capital stock of $38,000,000. The Public Service Corporation will 
still remain in existence and will control the Public Service Street 
Railway Company. There are to be 380,000 shares of stock of the 
new company, par value $100 each. Every dollar of this is to be 
issued at once with the approval of a majority of the stockholders 
of the North Jersey, the Jersey City, the Hoboken & Paterson and 
the United Street Railway Company of Central Jersey. All of the 
stock is to be exchanged for $39,000,000 of the merged companies; 
$37,000,000, par value, of this was acquired by the Public Service 
Corporation for about $14,000,000, par value, perpetual interest 
bearing certificates, supposed to be secured by a general pledge of 
all the securities so acquired. Under the new plan it is proposed 
indirectly to restore the face value of the stocks of the various 
companies acquired in exchange for the $14,000,000 in certificates, 
which have a market value of less than $10,000,000. It is intimated 
that the “perpetual” certificates are to be exchanged for five per 
cent bonds. There will be eleven directors of the new company, as 
follows: Thomas O. Barr, of Orange, N. J.; John J. Burleigh, of 
Merchantville, N. J.; Albert B. Carlton, of Elizabeth, N. J.; Walton 
Clark. of Philadelphia; Mark T. Cox, of East Orange, N. J.; Anthony 
R. Kuser, of Bernardsville, N. J.; Lewis Lillie, of Haverford, Penn.; 
Randall Morgan, of Philadelphia; Thomas N. McCarter, of Rumson, 
N. J.; Uzal H. McCarter, of Rumson, N. J., and Charles A. Sterling, 
of East Orange, N. J. The first officers of the new company, who 
will hold office for the first year, or until others are chosen, are: 
president, Thomas N. McCarter; vice-presidents, Charles A. Ster- 
ling, Albert B. Carlton, John J. Burleigh; secretary, Frederick 
Evans, of New York; assistant secretary, Harry C. Stevenson, of 
Newark; treasurer, James P. Dusenberry, Newark; assist- 
ant treasurer, Rovert D. Miller, Jersey City. The principal 
offices of the new company will be as now, in the Prudential Build- 
ing, Newark. The stocks of the various companies are to be con- 
verted into stock of the new company, as follows: The stock of 
the North Jersey Street Railway Company, issued and outstanding, 
amounting to $15,000,000, consisting of 150,000 shares of the par 
value of $100 each, shall be convertible into 150,000 shares of the 
new company’s stock. The stock of the Jersey City, Hoboken & 
Paterson Street Railway Company, issued and outstanding, amount- 
ing to $20,000,000, consisting of 200,000 shares of the par value of 
$100 each, shall be convertible into 200,000 shares of the capital 
stock of the new concern. The stock of the United Street Railway 
Company of Central Jersey, issued and outstanding, amounting to 
$4.000.000, consisting of 40.000 shares of par value of $100 each, 
shall be convertible into 30,000 shares of the new stock, and the 
holders of the United Street Railway stock shall receive three shares 
of the new stock for four of the old. All the stocks are to be 
transferred at the Fidelity Trust Company’s office. It is said that 
this is the first move toward a merger of all the public utility 
companies of Newark with the Public Service Corporation. At 
present the corporation only leases the electric lighting and gas 
plants. 
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ELECTRIC RAILWAYS. 


GREAT BARRINGTON, MASS.—The selectmen have signed the 
franchise granting the Berkshire street railway the right to carry 


freight and express through the village. 


CHEYENNE, WYO.—The city council has passed on first reading 
an ordinance granting to W. J. Barker, of Denver, a street railway 
franchise. The council also revoked the street railway franchise 


granted to Eugene Sweeney, of Denver. 


SHREVEPORT, LA.—Promoters of a new subdivision of Shreve- 
port announce that they are planning to ask for a franchise at 
the next meeting of the city council to construct a new electric 
car line to cover much of the country outside the city. 


SANTA ANA, CAL.—The Port Orange Electric Railroad Com- 
pany has made the people of Tustin a proposition to run its line 
from Port Orange to this city by way of Tustin. The offer has 
been accepted and a right of way from Tustin to Santa Ana will 


be secured. 
OWENSBORO, KY.—The electric railway from this city to Cal- 
houn, Ky., for which the right of way over the streets of this city 
has been asked, will be built by local capital. Judge Wilfred 
Carico, attorney for the company, states that it is purely a home 


enterprise. 


FAIRMONT, W. VA.—The grading for the new street-car line 
between Mannington and Fairmont has been practically completed 
by the F. H. Blodgett Company, general contractors, and Contractor 
L. G. Hallock has started the masonry work, which will include 


ten or twelve arches and bridges. 


VALDOSTA, GA.—The work of grading a right of way for the 
trolley line from Quitman to this city via Blue Springs is well 


Grading has been completed two miles out of Quitman 


under way. 
The ultimate aim is to 


and has been started at Blue Springs. 
connect Valdosta and Thomasville. 


CLINTON, ILL.—Plans have been completed for the erection of 
a new interurban station in this city. Work will be commenced 
soon. The new station to be constructed by the Illinois Traction 
System will be modern in every way. The structure will be forty 
by 120 feet and will be of ornamental brick with a concrete roof. 


NEW YORK, N. Y.—The public service commission has granted 
the application of the Nassau Electric Railway, a subsidiary of 
the Brooklyn Rapid Transit Company, for permission to lay tracks 
in Livingston street and in Lafayette avenue, borough of Brooklyn, 
in accordance with the terms of the franchise granted recently by 


the board of estimate. 
HARTFORD, CT.—A local excavating firm has begun digging 
for the concrete water main that the Consolidated Railway Com- 
pany is to connect from the river with its present power plant on 
Commerce street. The main will supply water for the new con- 
densers and engines which will be installed as part of the scheme 
of improvements, which will cost in the neighborhood of $250.000. 


PINE BLUFF, ARK.—W. H. Langford, vice-president of the 


Little Rock & Pine Bluff Traction Company, which was chartered 
recently with a capital stock of $1.000,000 for the purpose of con- 
structing an electric interurban line between Pine Bluff and Little 
Rock, has received a letter from J. J. Fiske, of Chicago, president 
of the company, stating that the necessary money for constructing 
the interurban had been secured. Surveys will begin at once. 


` PORTLAND, ORE.—Plans have been practically completed for 
the erection of a $1,000,000 power plant on the head waters of the 
Sandy river, a few miles east of this city, to furnish electric 
power for an interurban line the United Railways is building 
between Portland and Salem. Negotiations are now being con- 
ducted with eastern capitalist for financing the construction of 


the plant. 


COLORADO SPRINGS, COLO.—The Colorado Springs and east- 
ern promoters who held a ten-day option on the street-car fran- 
chise in this city owned by Wallace E. Hooke, have secured a thirty- 
day refusal on the franchise and are negotiating with parties in 
Chicago and New York with a view to taking up the option. They 
say that if the franchise is purchased by the syndicate, active 
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operations will begin at once on the construction of another street- 
car system in Colorado Springs. 


LA JUNTA, COLO.—Articles of incorporation of the Arkansas 
Valley Traction Company have been recorded. The incorporators 
are E. S. Alnutt, J. E. Gauger, H. W. Potter, R. G. Dalton and 
J. B. Pearce. The capital stock is $150,000. Surveying for the 
line has been begun. It will run on the south side of the county 
road from La Junta to Swink and will continue to Rocky Ford. 
The company proposes to begin work within a year and must have 
cars in operation before eighteen months. 


COLUMBUS, OHIO—The Youngstown, Alliance & Akron Electric 
Railway has been incorporated. It will run through Mahoning, 
Columbiana, Stark, Portage and Summit counties. Capital stock is 
$10.000. Incorporators are: Henry Shaffer, V. K. McMullin, E. H. 
Brosius, Hugh Bleakley and R. S. Kaylor. Its headquarters are at 
Alliance. Right of way between Alliance and Akron has already 
been secured and work is to begin at once to secure rights of way 
from Alliance to Youngstown. It is in fact for this purpose that 
the capital stock of $10,000 is to be used; as soon as preliminary 
work is completed the stock will be increased to $2,000,000. 


DAVENPORT, IOWA—The Manchester-Davenport Interurban 
Company is to be incorporated with a capital stock of $15,000, all 
of which will be paid in. This is the proposed line discussed several 
times at the Commercial Club and which resulted in an organization 
being formed with these officers: president, George T. Baker, of 
Davenport; vice-president, J. R. Voorhees, of Monticello; secretary, 
F. W. Rank, of Moline; treasurer, T. F. Halligan, of Davenport. 
The company is organized for the sole purpose of making the pre- 
liminary surveys between Davenport and Manchester and the capital 
stock will be composed of the money that has been raised in the 
various cities. 

LEWISTON, IDA.—Upon his return from the East, E. H. Libby, 
who recently resigned as president and manager of the Lewiston- 
Clarkston Company, will begin the promotion of an electric line 
from the Walla Walla country in eastern Washington to Clarkston 
and Lewiston, where connection will be made with the Spokane & 
Inland, which line already has its survey completed into North 
Lewiston. A preliminary survey for the line from Walla Walla 
to Clarkston was made some time ago, the line running through 
the rich Dayton and Pomeroy country. Among those interested in 
the company organized to build the Lewiston line are Miles Moore, 
a Walla Walla banker, and A. B. Campbell, a mining capitalist of 
Spokane. | 

GREELEY, COLO.—The county commissioners have decided to 
grant a franchise to the Interurban Construction Company, com- 
posed of many prominent Denver men, with E. N. Reaser, of Den- 
ver, as its president. Mr. Reaser said that the road would be con- 
structed parallel to the Union Pacific tracks along the Greeley and 
Denver road and that the survey would start at once so that the 
road could be built as quickly as possible. The commissioners in 
the past year have granted many franchises to other companies 
who did not accomplish any work. They granted this franchise 
on the condition that if the new company accepts the franchise in 
thirty days it is to put up a bond of $25,000 as a guarantee that it 
will complete the road in two years and start work within six 
months from the date of the acceptance of the franchise or forfeit 


its bond. 
SAN FRANCISCO, CAL.—Pasadena, Los Angeles and possibly 


eastern capitalists are making an effort to enter San Francisco with 
a new street-car company in opposition to the United Railroads. 
The basis of their plan is a charter amendment permitting them 
to operate on the United Railroads’ own lines. John J. Egan, a 
retired army Officer, is in San Francisco in the interest of the plan. 
Egan and his assistants will endeavor to obtain popular sanction 
for a special election within sixty days for the purpose of voting 
on the proposed amendment. The object of the petition is to ob- 
tain the signatures of 10,000 registered voters, as required by law, 
attached to the call for the special vote on the section of the 
charter as it will stand when amended. The proposition which he 
places before the voters is to have that section of the city’s charter 
in relation to franchises changed to read so that an opposition 
street railway may be allowed to run its cars thirty-one blocks 
instead of twelve over tracks covered by franchises held by another 


company. The charter now permits the lesser figure. 
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ELECTRIC LIGHTING. 
COVINGTON, IND.—The plant of the Covington Light and 


Water Company was damaged by fire on August 7 to the extent of 
$2,500. 


VALLEJO, CAL.—The town of Cordelia, situated a few miles 
from Vallejo, is to be lighted with current supplied by the Bay 
Counties Power Company. 


RICHMOND, IND.—New machinery and other equipment for 
Richmond’s municipal electric lighting and power plant, costing 
$29,347, have been placed in position. 


SUNNYVALE, CAL.—The United Gas and Electric Company is 
preparing to light the streets of the town. Poles and wires are 
being installed. About twenty arc lights will be used. 


WINONA, MINN.—The Winona Railway and Light Company has 
decided upon betterments to its plant that will cost $17,000. The 
improvements will include some double-tracking and new apparatus. 


ST. JOSEPH, MO.—W. C. Stewart, city electrician, has recom- 
mended the location of thirty new street lamps. A new dynamo was 
recently installed at the city electric lighting plant, making it 
possible to increase the number of lamps. 


STEUBENVILLE, ' OHIO—The county commissioners have 
granted a twenty-five-year franchise to H. T. Roe, of Dillonvale, 
to erect electric light wires and poles along the Dillonvale and 
Mount Pleasant road, between White Bridge and Mount Pleasant. 


ROCKY FORD, COLO.—The city authorities are contemplating a 
change in the system of street lighting. At present the lights are 
furnished by the local light company, but if present plans are 
carried out an electric lighting equipment will be installed ‘at 
the city water plant. 


YOUNGSTOWN, OHIO—Construction of the round-house and 
the lighting plant to be built by the Pennsylvania Railroad at Ma- 
honingtown, Pa., will be started September 1. _Material for the 
improvements is now being received. The cost of the work will 
aggregate $250,000. 


DOVER, DEL.—Articles of incorporation have been filed for the 
Juneau Water, Light and Power Company, of New York city, to 
build, maintain and operate plants for the control and use of 
water and to distribute the same for power of all kinds. The incor- 
porators are: J. Herbert Miller, E. W. Waybright, of New York 
city, and I. M. Harvey, of Brooklyn. The capital stock is $4,000,000. 


SAN FRANCISCO, CAL.—The Southern Pacific is planning to 
erect an electric-power plant at Dunsmuir, to be used in furnishing 
power for the operation of its railway repair shops. Application 
has been made for permission to take 5,000 miners’ inches of water 
from the Sacramento river at Dunsmuir, to furnish the water 
power necessary to operate the dynamos. 


ROCKAWAY, N. J.—Arrangements are being made to connect 
the electric Nght system in Rockaway with the power plant of 
the Dover Electric Light Company, the controlling interest of both 
concerns being owned by one stockholder. It is said the connect- 
ing wires will be strung on the trolley poles between Dover and 
Rockaway, and that the new service will begin about September 1. 


MILWAUKEE, WIS.—The specifications for the gas-producer 
portion of the municipal electric lighting plant have been printed 
and delivered to the board of public works. They provide for four 
units. The printed copies of the specifications for the four engines 
are expected to be published. It is planned to give manufacturers 
thirty days in which to figure on supplying this machinery to the 
city. 


DETROIT, MICH.—Trenton will sell its municipal lighting plant 
to the Detroit Edison Company. The company is to furnish lights 
at $65 per year for each arc, to burn all night. The company is 
also to buy the present plant for $8,000. The principal reason for 
selling the plant was a recent decision of the Supreme Court order- 
ing the village council to remove the plant so that it would not 
encroach on St. Joseph's avenue. 


ROCKWELL CITY, IOWA—The electric light and power plant of 
the Rockwell City Electric Light and Power Company has been 
purchased by F. S. Moore, formerly an electrical inspector of Terre 
Haute, Ind., and he will take charge of it September 4. He expects 
to rebuild the lines and make other extensive improvements. Mfr. 
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Moore owns and operates the Oquawka, Ill, electric light plant, 
but will make Rockwell City his headquarters. 


COVINGTON, OHIO—The board of council has accepted the 
proposition of the Union Light, Heat and Power Company to supply 
450 arc lights for street lighting purposes at $65 per lamp per 
year, with a $10 rebate if the contract is renewed for another year. 
The present rate is $65, so that, under the new contract, the city 
will save about $4,500 a year. With the approval of this contract 
the recently annexed territory, formerly known as Central Coving- 
ton, will have fifty-three arc lights for its streets. 


ASHLAND, WIS.—The city council held a special meeting to 
open and consider bids for the proposed municipal electric light 
plant. There was only one bid, that of Mr. Ule, a Stevens Point 
contractor. His was $130,000. The bid was rejected and it was de- 
cided to re-advertise. The bid of Mr. Ule was $50,000 in excess 
of the estimate made last fall by the special committee appointed 
to investigate and report on the probable cost of building and 
equipping such a plant, its estimate being $80,000. 


BRISTOL, CT.—A special town meeting has renewed the con- 
tract with the Bristol & Plainville Tramway Company to light the 
streets of the town for the next five years. The contract expired 
this year. The resolution as passed calls for not less than ninety- 
nine arc lamps of 1,206 candle-power, and the town has the power to 
order extra lights at an annual rental of $87.50 each, the lamps to 
be burned from dark to 1 a. M., and from 5 a. M. to daylight. In 
case of fire at night the street lights are to be lighted. 


AMERICUS, GA.—Ground has been broken for an electric plant 
to be installed in Americus by a company capitalized at a quarter 
of a million dollars. The surety bond of $25,000 required of the 
company by the city has been delivered, and active operations will 
commence immediately. The company will construct and operate 
for twenty years under contract for which bond is given, an electric 
street railway system, and likewise furnish the city water and 
lights for like period. William A. Dodson, of Americus, promoted 
the enterprise. 


PASADENA, CAL.—The report for the first month’s operation 
of the municipal electric light plant shows a saving to the tax- 
payers of $813.76 in the lighting of streets, fire-houses, city hall, 
police department and the public library. It is expected that a 
better showing will be made when the commercial lighting system 
is installed. Even under the present adverse circumstances, with 
the plant only about half completed, the total operating and fixed 
charges of the municipal plant were only $3.31 per arc lamp. At 
the present time there are installed on streets and alleys, 298 arc 
lamps and sixty-six thirty-two-candle-power incandescent lamps. 


GEARY, S. D.—By a vote of nearly two to one, residents of 
this place decided in favor of the construction and operation of 
an electric lighting system and for the completion of the municipal 
waterworks system, which is in the process of construction. Bonds 
to the amount of $4,500 were voted. The electric light plant, like 
the waterworks system, will be owned and operated exclusively by 
the town. That the electric light system will be a paying invest- 
ment is assured. The state school for the blind, which is located . 
here, will use the lights to the amount of $600 yearly, and the 
business men and other residents have agreed to become patrons 
of the system. The work of constructing the system will be pushed 
to completion as rapidly as possible. 


HOT SPRINGS, ARK.—The council has granted a lighting fran- 
chise to the Consumers’ Electric Company, represented by Atwood 
Benton, agent and trustee. Under the terms of the grant the maxi- 
mum rate which can be charged is seven and one-half cents per 
kilowatt-hour. The maximum rate charged by the company now in 
the field is twelve cents. The financial backers of the enterprise 
are the directors and stockholders of the Webster Gas Engine Com- 
pany, of Kansas City, Mo., who intehd to retain the common stock 
of the Consumers’ company, placing a part of the preferred on the 
market. The plant is to be located in the eastern part of the 
city, near Gulpha creek. The franchise stipulates that all portions 
of the city must be supplied, at the option of consumers, by April 
1. Every effort will be made to have the plant in operation by 
the first of the year in order to take advantage of the winter 
months. It is estimated that the plant will cost approximately 
$135,000. 
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PERSONAL MENTION. 
MR. O. T. HUNGERFORD, president of the Dielectric Company 
of America, Belleville, N. J., is making a trip to Cuba. 


MR. BION J. ARNOLD has been retained by W. M. Ivins, special 
counsel to the public service commission, first district, New York, 
to assist in preparing for the investigation of the street railways 


of New York city. 
MR. G. A. BROTHERS, who has been for many years manager of 


the electric light and power station at Hookset, N. H., has accepted 
a position as general manager of the Hudson electric light and 


power station at Hudson, Mass. 
DR. W. M. HABIRSHAW, the well-known insulated wire manu- 


facturer, returned to New York last week after a thirteen weeks’ 
sojourn abroad. The rest and recreation the doctor experienced 
have enabled him to return in the best of health. 


MR. W. B. MOORE, who has been manager for the Cumberland 
Telephone Company at Alexandria, La., for several months, has been 
transferred to Houma. A. B. Hood, formerly of New Iberia, has 
been appointed to fill the place vacated by Mr. Moore. 


MR. "E. H. LIBBY has resigned as president of the Lewiston- 
Clarkston Company, of Lewiston, Ida. He will devote his atten- 
tion to the marketing of real estate owned by the company and to 
the new power developments that are being planned for the Lewis- 


ton-Clarkson country. 
MR. HENRY M. HUXLEY has resigned from the manager’s 
staff of the Worcester district of the American Steel and Wire 
Company to become assistant general manager of the Duplex 
Metals Company, manufacturers of Monnot copper-clad wire and 


Sheets. Mr. Huxley will be located at the New York office, 208 


Fifth avenue. 
MR. RICHARD C. SMITH, formerly of the American Steel and 
Wire Company and the National Wire Corporation, has been ap- 
ointed sales agent of the Safety Insulated Wire and Cable Com- 
any, to take the place of Mr. Avery P. Eckert resigned. Mr. Smith 
as appointed as his assistant Mr. R. C. Wilson. These appoint- 
lents become effective September 1. 
MR. GEORGE T. MANSON, general superintendent of the Okon- 
e Company, Limited, returned last week from a tour of the great 
kes and a‘visit in Duluth, Minn. Mr. Manson was accompanied 
Mr. Charles E. Trump, president of the Novelty Electric Com- 
ny, Philadelphia, Pa., and while in Duluth enjoyed a reunion 
nquet with Messrs. E. B. Baker and George A. French, formerly 
the Southern New England Telephone Company, but now en- 
sed in telephone work in the northwest. Mr. Baker is general 
nager of the Minneapolis Central Telephone Company, with 
dquarters at Minneapolis, and Mr. French is general manager 
the Duluth Telephone Company. 
MR. AVERY P. ECKERT has recently been appointed general 
S manager of the Duplex Metals Company, sole manufacturer 


Monnot metals, with general offices at 208 Fifth avenue, 
New York city. Mr. Eckert is one 


of the pioneers in both the manu- 
facturing and selling organizations 
connected with the wire industry. 
His first work in the electrical field 
was with the Metropolitan Tele- 
phone Company, now the New York 
Telephone Company. He was with 
this company for about six years, 
and worked in all departments, gain- 
ing a wide experience, which has 
made him very successful in his 
later connections. After leaving the 
telephone company Mr. Eckert was 
associated with the Kerite Wire 
Company for about three years. 


IR. AVERY P, ECKERT. 
‘` connected with the Safety Insulated Wire and Cable Com 
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prestige and use of Monnot copper-clad products. The Monnot cop- 


per-clad wire is made by the method discovered by J. Ferreol Monnot, 
and is composed of a steel core and a welded surface of copper of 
any desired thickness. The Monnot process produces an autogenous 
union of the metals which are so perfectly welded together in the 
ingot or billet that the joined metals can be rolled and drawn 
together as a homogeneous metal. The company’s works are at 


Chester, Pa. 
ELECTRICAL SECURITIES. 

For the third consecutive week the stock market has experienced 
a decline, this time so severe that prices have reached lower points 
than for many years, and out of all proportion to the real value 
of the securities involved. While this condition is serious, it 
loses many of its alarming features when it is realized that at 
no time has demoralization set in. The fact that the financial in- 
terests have been able to sustain such a decline and still hope that 
the present state of affairs is one of a temporary character only 
shows the real strength and stability of business interests in general. 
Business continues good, and while in some quarters there is talk 
of retrenchment, the indications are that there is little cause for 
uneasiness. Dividends are in vogue, among others, the following 
being noted: Terre Haute Traction and Light; semi-annual dividend 
of $3 per share on the preferred stock, payable September 1. Books 
closed August 23, and reopen September 2. Kansas City Railway and 
Light; quarterly dividend of one and one-quarter per cent on the 
preferred stock, payable September 2. Books closed August 19 and 
reopen September 3. Galveston Electric; semi-annual dividend of 
$3 per share on the preferred stock, payable September 3, to stock- 
holders of record August 22. Northern Texas Electric; semi-an- 
nual dividend of $3 per share has been declared on the preferred 
stock, payable September 3, to stockholders of record August 22. 
Georgia Railway and Electric; quarterly dividend bf one and one. 
half per cent on the common stock, payable August 20. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 17. 


New York: Closing 
Allis-Chalmers common...........+sseee0. 6% 
Allis-Chalmers preferred.............e.ee0. 181% 
Brooklyn Rapid Transit................00- 40% 
Consolidated Gas..........ccccccecccvcees 101 
General Electric...........ccc ccc seccceces 12314 
Interborough-Metropolitan common........ 10% 
Interborough-Metropolitan preferred....... 241% 

119 


Kings County Electric..............0.cc00. 
Mackay Companies (Postal Telegraph and 
Cables) common................c0e08% 59 
Mackay Companies (Postal Telegraph and 
59 


Cables) preferred..........ccccceeeees 
Manhattan Elevated.............cceweecee 118 
Metropolitan Street Railway.............. 47 
New York & New Jersey Telephone........ 110 
Western Union...............cccccccccece 741 

130 


Westinghouse Manufacturing Company.... 

The report of the Allis-Chalmers Company for the fiscal year 
ended June 30 last will be made public soon. It will be more 
favorable than the report for the preceding year, although it will 
not reflect the full benefits that should accrue to the company 
through extensions and improvements which have added materially 


Boston: Closing. 
American Telephone and Telegraph........ 104% 
Edison Electric Illuminating.............. 208 
Massachusetts Electric.................0.. 53 
New England Telephone.................. 108 
Western Telephone and Telegraph preferred 70 

Philadelphia: Closing. 
Electric Company of America............. 87k, 
Electric Storage Battery common......... 44 
Electric Storage Battery preferred......... 44 
Philadelphia Electric...................... T34 
Philadelphia Rapid Transit................ 16% 
United Gas Improvement.................. 84% 

Chicago: Closing. 
Chicago Telephone................... veces 105 
Chicago Edison Light..................0.. 140 
Metropolitan Elevated preferred........... 60 
National Carbon common.................. 70 

110 


About $3,000,000 of the new $4,000,000 Chicago Telephone Com- 
Rights on the new stock are 


'r about fourteen years, acting as sales manager. 
irs Mr. Eckert was the secretary of the Electrical Trades 

AS general sales manager of the Duplex Metals Company 
ert is fitted by experience and temperament to advance the 


pany stock has been subscribed for. 
weak at one and one-quarter on selling by stockholders who can 


not take the new shares. 
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TELEPHONE AND TELEGRAPH. 


CUMBERLAND, MD.—The Chesapeake & Potomac Telephone 
Company has asked permission to lay a $100,000 conduit system in 
this city. 


COLUMBUS, OHIO—The Swanton Home Telephone Company, of 
Swanton, Fulton county, has been incorporated by Mathias Lock- 
bribler and others. 


RENO, NEV.—The Pacific States Telephone Company has re- 
ceived a new switchboard which will enable it to accommodate 
380 new subscribers. 


PLAISTOW, N. H.—The New England Telephone Company has a 
force of men at work putting in new lines to connect Newton and 
Kingston with the local office. 


BURLINGTON, VT.—The New England Telephone and Tele- 
graph Company has changed over its plant at Burlington from the 
magneto to the common battery system. 


LURAY, VA.—The town council of Luray, which for several 
weeks has been advertising a telephone franchise for sale, has sold 
it to the Page Valley Telephone Company for $55, with an annual 
franchise tax of $25. 


HOUGHTON, MICH.—The patrons of the Michigan State Tele- 
phone Company will now be able to talk to Ontonagon, Greenland, 
Mass and other points, which hitherto have not been connected 
directly with Houghton. The line to Rockland has been completed. 


HARTSVILLE, TENN.—The switchboard for the Home, the new 
telephone company which is to operate in Hartsville, has been 
received. Poles are being hauled and the house to be used ‘for an 
exchange has been put in shape. A large number of subscribers 
have been obtained, many citizens of this place being stockholders 
in the new company. 


HOPKINSVILLE, KY.—At a meeting of the representatives of 
the stockholders of the Cumberland Telephone and Telegraph Com- 
pany, it was ordered that the headquarters of the company be re- 
moved from this city to Louisville, and that the capital stock be 
increased $200,000. No action was taken regarding the changing 
of the company shops from Nashville to Louisville. 


EDWARDSVILLE, ILL.—The Farmers’ & Merchants’ Telephone 
Company, of Highland, has changed hands, and the system is now 
owned by Philip Baer, of St. Jacob, C. T. Pabst, Michael Matter, A. 
P. Mosimann, L. O. Kuhnen, H. J. Buchheim and J. N. Stokes, of 
Highland, all equally interested. The new stockholders have elected 
A. P. Mosimann, president; H. J. Buchheim, vice-president; and C. 
T. Pabst, secretary and treasurer. The company already has up- 
ward of a hundred instruments installed, and the list of subscribers 
will be increased as rapidly as possible. 


KANKAKEE, ILL.—At the annual meeting of the Eastern Il- 
linois Independent Telephone Company the following officers were 
elected: President, William Fraser; vice-president, Joseph 
Speicher; secretary, Jay E. Sherwood; treasurer, T. A. Legris; 
directors, T. A. Kerr. C. M. McLaughlin, A. J. Vernier, T. A. Legris, 
J. E. Sherwood, F. W. Gottshall, William Fraser, W. H. Radeke, 
F. S. Briggs, C. N. King. Although the company is but three years 
old, over 2,300 subscribers receive service through its telephones. 


ROCHESTER, N. Y.—Walter B. Duffy, Harold P. Brewster and 
Daniel B. Murphy have been appointed a reorganization committee 
by Mayor Cutler, according to the power given him by the reorgan- 
ization plan adopted at the meeting of the bondholders’ committee 
of the United States Independent Telephone Company. The duties 
of the committee, as defined in the second section of the plan, 
are to “bid in. at the foreclosure sales, at such prices as to them 
shall seem best, all securities held by the two existing corpora- 
tions (the United States Independent Telephone Company and the 
Independent Telephone Securities Company), covered by their 
respective mortgages.” 


NEW ORLEANS, LA.—The United Fruit Company is pushing the 
construction of a series of wireless telegraph stations to give the 
company direct communication between New Orleans and its fruit 
sections in Central America. Equipment for the first of these sta- 
tions. to he erected on Swan Island, 200 miles from Colon and at 
the meeting point of the Caribbean Sea and the Gulf of Mexico, has 
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been shipped, accompanied by a force of mechanics and electricians 
to install the apparatus. A similar station will be erected at Cape 
San Antonio, Cuba, and a station at Southwest Pass will complete 
the circuit and afford more direct communication with the hereto- 
fore inaccessible countries. 


AUGUSTA, ME.—A certificate of association has been filed by 
the Mt. Abram Telephone and Telegraph Company. The purposes 
of the corporation are the constructing, maintaining and operating 
of telegraph and telephone lines from some convenient point in 
Bethel village in the town of Bethel, Oxford county, through the 
towns of Albany and Glenwood, to some convenient point in the 
town of Waterford. The capital stock of the corporation is $2,000, 
of which amount the sum of $275 has been paid in, and the par 
value of the shares is $5 each. The stock is divided among a large 
number of subscribers, residents of Bethel and the surrounding 
section. The president of the corporation is Joseph F. Harrington, 
of Greenwood, and the treasurer is W. C. Cross, also of that town. 
The directors are Joseph F. Harrington, of Greenwood; M. H. Har- 
rington, of Greenwood; W. A. Holt, of Greenwood; F. L. Edwards, 
of Bethel, and G. E. Grover, of Albany. 


RICHMOND, VA.—Large increases in its net earnings and sur- 
plus for the six months ended June 30 were shown Saturday by 
the Cumberland Telephone and Telegraph Company in a report on 
its operations for the first half of this year. The company’s gross 
earnings for June were stated as $482,499, or $31,205 more than 
those for the corresponding month last year, while its expenses 
involved $298,183, or $9,685 “more than those for June of the 
previous year, leaving net earnings of $184,316, or $21,520 more than 
those for June, 1906. Charges and taxes involved $38,026, or $5,739 
more than those for June, 1906, leaving a surplus of $146,290, or 
$15,781 larger than the surplus for June of the previous year. 
Gross earnings for the six months ended June 30 aggregated $2,- 
886,952, or $251,216 more than those for the first half of last year, 
while expenses amounted to $1,802,644, or $153,550 more than those 
for the first six months of 1906, leaving net earnings of $1,084,308, 
or $97,666 more than those for the first six months of last year. 
Charges and taxes involved $212,114, or $36,109 more than those 
for the first half of last year, leaving a surplus of $872,194, or 
$61,557 more than the surplus at the close of the first half of 1906. 


NEW INCORPORATIONS. 


HARRISBURG, PA.—Lords Valley Telephone Company, Lords 
Valley, Pike county. $50,000. 


MADISON, WIS.—Prentice Light, Power and Water Company. 
$3,000. Incorporators: A. F. Zeigler, H. E. Zeigler and Anna Zeigler. 


SPRINGFIELD, ILL.—Watseka Telephone Company. To oper- 


ate a telephone system. $35,000. Incorporators: P. N. H. Munson, 
M. P. Turner and S. A. Walsh. 


LAWTON, OKLA. Lawton Lighting Company. $100,000. In- 
corporators: C. S. Stephenson, of Lawton; J. E. Stephenson and 
D. E. Stephenson, of Ansonia, Ohio. 


MEQUON, WIS.—The Freistadt & Cedarburg Telephone Com- 
pany, town of Mequon, Ozaukee county. An amendment increas- 
ing its capital from $3,000 to $7,000. 


BOSTON, MASS.—New England Engineering and Equipment 


Company. Electrical and mechanical engineering. $50,000. Presi- 
dent and treasurer, W. J. Phinney, Brookline. 
MADISON, WIS.—Intercounty Telephone Company, Durand. 


$8,000. Incorporators: W. H. Gifford, Ward E. Loodell, Phil Fox, 
N. P. Ward, Edward Will and Charles Winget. 


CINCINNATI, OHIO—The Fitzsimmons Telephone Company, of 
Norwood. $5,000.  Incorporators: Harry Burckhardt, James J. 
Mullaney, George Heeb, Charles Baker and Ferdinand A. Basson. 


NASHVILLE, TENN.—South Memphis Light and Traction Com- 
pany, of Shelby county. $50,000. Incorporators: W. E. Gage, K. 
D. McKellar, G. W. Edwards, James F. Hunter and W. G. Thomas. 


RALEIGH, N. C.—New South Investment Company, of Salis- 
bury. To foster industrial enterprises in the South, build factor- 
ies, street railways, water, and other power plants. $5.000.000. 
Stockholders: Cornelius O'Connor and Dix W. Noel, of New York 
city, and Fred H. Payne, of Williamsport, Pa. 


æ 
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INDUSTRIAL ITEMS. 
BURNS & MacDONNELL, Kansas City, Mo., electrical contractor 
and dealer in electrical supplies, announces its removal from 709 
Dwight Building to 823 Scarritt Building, Kansas City. 


THE ASBESTOLITH MANUFACTURING COMPANY, 156 Fifth 
avenue, New York city, will be pleased to send literature devoted 
to its “Asbestolith” flooring, a sanitary fireproof material. 


THE UNITED STATES CARBON COMPANY, New York city, 
manufacturer of the “Copley-Senior” carbon brushes, has ready 
for distribution new catalogues and price lists devoted to these 
brushes and their applications. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has removed its San Francisco offices from the temporary 
location at 11 Hawthorne street to the Crocker Building, where 
it will be permanently located. 

THE EXCELLO ARC LAMP COMPANY, 24 East Twenty-first 
street, New York city, has published a list of spare parts for Ex- 
cello flaming arc lamps. This gives illustrations and dimensions, 
together with prices of these parts. 

THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 Park 
Place, New York city, has ready for distribution cafmlogue No. 22, 
entitled “Something Electrical for Everybody.” This catalogue 
gives net prices, and will be sent on request. 


THE BOSTON GEAR WORKS, Norfolk Downs, Mass., has pub- 
lished a very complete catalogue devoted to standard gears. This 
includes chains, sprockets, bearings, steering devices, etc. This 
catalogue will be sent to any one interested upon request. 


THE SARCO FUEL SAVING AND ENGINEERING COMPANY, 
West Street Building, New York city, has ready for distribution 
considerable literature devoted to the Sarco COz recorder and the 
Caldwell automatic mechanical coal shovel. The Sarco recorder 
is well known under the old name of “Ados.” . 

FAHN & McJUNKIN, 201 East Sixteenth street, New York city, 
has purchased the interests of the Thomas D. Carpenter Company 
in the manufacture of pumps for exhausting incandescent lamp 
bulbs. The business of the latter company will hereafter be carried 
on by Fahn & McJunkin at the above address. Fahn & McJunkin 
has also made arrangements with the Linolite Company of America 
to establish a factory at 201 East Sixteenth street, where the Linolite 
Company’s products will be under its supervision. The company 
is now working on the equipment for four large lamp factories, 
and reports a very brisk business condition. 

THE SPRAGUE ELECTRIC COMPANY, New York city, in its 
. hew bulletin “Electric Power in the Printing and Allied Trades,” 
have traced the remarkable progress made by it in equipping dif- 
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ferent kinds of printing machinery with Sprague motors. The 
list of printing establishments given as having been supplied, 
covers a great number of concerns in domestic and foreign coun- 
tries. This bulletin, No. 229, contains seventy-four pages eight by 
ten and one-half inches and is filled with information and sug- 
gestions invaluable to the progressive printer and those having to 
do with binding, electrotyping and stereotyping machinery. 


' OBITUARY NOTES. 

MR. DAVID E. EVANS, president of the Maryland Telephone 
Company, died in Baltimore, Md., on August 15, from peritonitis. 
He was born in Wales fifty-seven years ago. Mr. Evans was promi- 
nent as a consulting electrical engineer and as a builder of railways. 
While a young man in Wales he won the praise of Queen Victoria 
for his heroic rescue of a party of miners. 

MR. L. L. DAVIS, proprietor of the Davis Electric Manufactur- 
ing Company, died at Laconia, N. H., August 13. He had been ill 
for two years with a complication of diseases. Mr. Davis, who was 
sixty years old, was formerly a resident of Springfield, Mass., for 
about thirty years. He was also the proprietor of the Davis Level 
and Tool Company. Mr. Davis is survived by one daughter. He 


was buried at Laconia on August 15. 


MR. HOMER PARMELEE died at the home of his brother, 
Justin, 1056 West Monroe street, Chicago, Ill., on Monday, August 
12. Mr. Parmelee was born at Middlebury, Vt., December 31, 1818. 
He was a pattern-maker by trade, and was employed for many 
years by Bartlett, Haywood & Company, of Baltimore. He was a 
man of great genius in invention and many of his devices are now 
in use. About nine years ago he invented the pipe wrench that 
bears his name, and which has found a large demand in the hard- 


ware trade. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 
Canadian Electrical Exhibition. Montreal, Quebec, September 


2-14. 
Canadian Electrical Association. 


Quebec, September 11-13. 
Old Time Telegraphers’ and Historical Association and Society 


of the United States Military Telegraph Corps. Annual meeting. 


Niagara Falls, N. Y., September 16-18. 
Vermont Electrical Association. St. Albans, Vt., September 18-19. 


Colorado Light. Power and Railway Association. Annual con- 


vention, Denver, Col., September 18-20. 
Railway Signal Association. Annual meeting, Milwaukee, Wis., 


October 8-10. 
American Electrochemical Society. 


city. October 10-12. 
American Street and Interurban Railway Association. Atlantic 


City, N. J., October 14-18. 


Annual convention, Montreal, 


Fall meeting, New York 


Record of Electrical Patents. 


Week of August 13. 


862,871. PROCESS OF REDUCING METALLIC SULFIDS. Ed- 
ward L. Anderson, St. Louis. Mo.. assignor of one-fourth to 
Thomas B. Harvey, St. Louis, Mo. An electrolytic method. 


862,891. TROLLEY-POLE SUPPORT. 
enga, and Ira A. Cammett. Hollywood, Cal. 


ported, spring-controlled pole. 


862,916. ELECTRICITY MOTOR-METER. George Hookman, Bir- 
Mingham, England. The magnet poles are submerged in mer- 
cury. 

862.935. APPARATUS FOR WINDING INDUCTION-COILS. Carl 
A. Pfanstiehl, Highland Park, Ill., assignor, by direct and mesne 
assignments, to Pfanstiehl Electrical Laboratory, North Chi- 
cago, Ill. An apparatus for insulating induction coils. 


$62,938. METHOD OF MAKING COMPLETE FUSE-STRIPS OF 
SAFETY-FUSES. Frank D. Reynolds, Hartford, Ct., assignor 
i The Sachs Company, Hartford, Ct. A holder for adjusting 
uses. 

362,951. BRUSH-HOLDER. William L. Waters, Milwaukee, Wis., 
assignor to National Brake and Electric Company, Milwaukee, 
Wis. The brush is held by parallel springs. 


562,965. INCANDESCENT-LAMP SHADE. Henry D'Olier, 
Philadelphia, Pa. A metal reflector. 


Hugh W. Fellows, Cahu- 
A pivotally-sup- 


Jr., 


862,996. PROCESS OF REDUCING COMPOUNDS AND PRODUC- 

ING LOW-CARBON FERRO ALLOYS. Edgar F. Price. Niagara 
Falls, N. Y. A molten reducing agent is percolated through the 
change in an electric furnace. 

863.008. ELECTRICAL MEASURING INSTRUMENT. William E. 
Sumpner, Birmingham, England. The moving element is in a 
magnetic field, the rate of change of which is proportional to 
the voltage of the supply. 


I? 
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862,951.—Brousu-HoLpEr. 


863,109. INDICATOR FOR ELECTRICAL MEASURING INSTRU- 
MENTS. Frederick G. Simpson and William M. Price, Seattle, 
Wash. A device for indicating an excessive current in the 


instrument. 
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863,152. HOIST. John H. Clark, Schenectady, N. Y., assignor to 
General Electric Company, a corporation of New York. The 
generating unit is smaller than the motor, so that stalling 
the latter will not damage it. 


863,163. PROTECTIVE DEVICE FOR SERIES TRANSFORMERS. 
Charles E. Eveleth, Schenectady, N. Y., assignor to General 
Electric Company. Automatic means are provided for pre- 
venting an abnormal decrease in the current. : 


$63,165. CIRCUIT-CONTROL APPARATUS. Richard Fleming, 
Lynn, Mass., assignor to General Electric Company. The time 
of contact of a floating member is controlled by changing the 
position of the stationary members. 


863,175. INDUCTION-COIL.. John O. Heinze, Jr., Lowell, Mass. A 
means of winding pancake coils. 


863,177. AUTOMATIC TRIPPING SAFETY DEVICE FOR ELEC- 
TRIC MOTORS. Augustus Herath and Iver Hultman, Schenec- 
tady, N. Y. The motor is thrown out of gear if the air-gap 
becomes dangerously small. 


868,008.—ELECTRICAL MEASURING INSTRUMENT. 


863,178. LAMP-SHADE. Walter O. Holt and Ralph L. Foster, 
Providence, R. I., assignors to Livermore & Knight Company, 
Providence R. I. A form of shade. 


863,185. PROTECTIVE DEVICE FOR ELECTRIC CIRCUITS. 
Thomas I. Jeffries, Pittsfield, Mass., assignor to Stanley Elec- 
tric Manufacturing Company, Pittsfield, Mass. Two indepen- 
dently movable members responsive to different overload cur- 
rents are employed. 


863,188. MOTOR CONTROL. Charles B. Larzelere, Schenectady, 
N. Y., assignor to General Electric Company. A series parallel 
controller. 


863,201. MEANS FOR PROTECTING DYNAMOELECTRIC MA- 
CHINES. Charles T. Mosman, Schenectady, N. Y. Current is 
diverted from the motor armature if overloaded. 


863,224. ELECTRIC METER. George A. Swain, Swampscott, 
Mass., assignor to General Electric Company. A meter case. 


§63,225. PREPAYMENT MECHANISM. Ernest Schattner, Schenec- 
tady, N. Y., assignor to General Electric Company. A prepay- 
ment meter. 


863,230. TELEPHONE REPEATER-CIRCUIT. Herbert E. Shreeve, 
Newton, Mass., assignor to American Telephone and Telegraph 
Company. The energy generated in the repeating apparatus 
is prevented from reacting upon the receiving element. 


853,201.—MEANS FOR PROTECTING DYNAMOELECTRIC MACHINES, 


$63,238. INDICATION APPARATUS FOR SWITCH AND LOCK 
MOVEMENTS. Louis H. Thullen, Edgewood Park, Pa., as- 
signor to The Union Switch and Signal Company, Swissvale, 
Pa. An electrical indicator for track switches. 


863,247. METHOD OF AND APPARATUS FOR TRANSMITTING 
ELECTRICAL ENERGY. Walter C. Yeatman, Chicago, Ill., as- 
signor to American Telephone and Telegraph Company. An 
alternating current of high frequency is impressed upon a 
conductor consisting of a central core surrounded by a thin, 
continuous sheath of magnetic material. 


$63,253. TELEPHONE-RECEIVER. William R. Bankhead, Bremer- 
ton, Wash. A horse-shoe magnet with legs of an equal length 
is used. 

$63,293. ELECTRIC RESISTANCE DEVICE. Harry W. Leonard, 


Bronxville, N. Y. The resistance is embedded within an in- 
fusible material. 
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863,296. ELECTROMAGNET. David L. Lindquist, Yonkers, N. Y. 
An alternating-current magnet. 


863,320. MEANS FOR SECURING AN ELECTRIC-LAMP RE- 
CEPTACLE TO A SUPPORT. Robert P. Schriver, Philadel- 
phia, Pa. A flanged receptacle. 


863,332. ELECTROMAGNET APPARATUS FOR RAILWAY PUR- 
POSES. Louis H. Thullen, Edgewood Park, Pa., assignor to 
The Union Switch and Signal Company, Swissvale, Pa. A de- 
vice for indicating the approach, departure or presence of a 
train on a track section. 


863,335. SLOW-SPEED CIRCUIT-CONTROLLER. Herbert A. 
Wallace, New York, N. Y., assignor to The Union Switch and 
Signal Company, Swissvale, Pa. Employs two discs rotating 
about a common centre. 


863,338. TELEPHONE TRUNK-CIRCUIT. Charles S. Winston, 
Chicago. Ill., assignor to Kellogg Switchboard and Supply Com- 


pany, Chicago, Ill. A trunk circuit for a central energy sys- 
tem. 


863,339. ELECTRIC SELF-WINDING CLOCK. Aloys Wirsching, 
Brooklyn, N. Y. A reciprocating winding device. 


863,247.—METHOD OF AND APPARATUS FOR TRANSMITTING 
ELECTRICAL ENERGY. 


863,410. DYNAMO CONSTRUCTION. Henry Leitner, Maybury, 
Woking, England. Fixed subsidiary brushes connected with the 
winding of the field magnets are located so as to maintain 
a constant potential irrespective of the speed. 


863,452. SAFETY SIGNAL DEVICE. Malcolm Salmond, Balti- 
more, Md. An electrical signal system for railway torpedoes. 


863,454. ELECTRIC HEATING ELEMENT. George J. Schneider, 
Detroit, Mich., assignor to American Electrical Heater Com- 
pany, Detroit, Mich. A unit built up of alternated laminated 
conductors and insulators. 


863,455. ELECTRIC SAD-IRON. George J. Schneider, Detroit, 
Mich., assignor to American Electrical Heater Company, De- 
troit, Mich. The heating unit is enclosed within a recess in 
the iron. 


863,509. ELECTRIC RAILWAY SIGNALING SYSTEM. Charles 
M. Cleaviand, Wausau, Wis., assignor of one-fourth to Hiram 
Dunfield, Wausau, Wis. A block signal system employing a 
pair of bare conductors parallel with the track. 


863,540. TRAIN-CONTROLLING APPARATUS. Joseph L. Jones, 
Kizer, Tenn. A wireless system of train control. 


868,410.—DyNAMOo CONSTRUCTION. 


$63,556. MOTOR-DRIVEN AIR-COMPRESSOR. Edward D. Priest 
and Einar J. Bring, Schenectady, N. Y., assignors to General 
Electric Company. A special arrangement of motor and com- 
pressor. 


863,568. ELECTRIC-ARC LAMP. Reinhold T. Felsch, Boston, 
Mass. An automatic regulating device consisting of a solenoid 
responsive to the lamp current. 


863,569. SIGNAL MECHANISM. Ellsworth E. Flora, Chicago, 11l., 
assignor to The Zorge Safety Railway Equipment Company, 
Chicago, Ill. An electrical track signal device. 


863.570. ELECTRIC TIME-ALARM. Jacob L. Grass, Walter, K. 
Cook, Charles W. Fletcher and Frederich J. Arndt, Minneapolis, 
Minn., assignors to American Bank Protection Co., Minneapolis, 
Minn. The alarm is automatically checked after having been 
sounded. 
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NEW YORK, SATURDAY, AUGUST 31, 1907. 


ISSUED WEEKLY 


ELECTRIFICATION ON A LARGE SCALE. 
A note appearing on another page of this issue explains the 


situation confronting the Southern Pacific Railroad on its 


mountain division. On this section of the road the grades 


are steep and continuous, there are thirty-one miles of tunnels 
and snow-sheds, and there is but a single-track road, although 
over this must be passed all the traffic to and from central 
California. To increase the traffic-carrying capacity of the road 
it might be double-tracked, but the expense of doing this is 
prohibitive. Two possibilities remain: the construction of 
another line, constituting practically a second road, or elec- 
trification of the present road, and the possibilities of the latter. 
solution are now to be studied seriously, as indicated by the 
engagement of Mr. Frank J. Sprague as consulting engineer 
to cooperate with Mr. Allen Babcock, the present electrical 
engineer of the company. They are to study all the possibilities 
of electric operation, to report on the matter, and upon this 
report. will largely depend, of course, the action of the company. 

The work to be done here differs very considerably from any 
that has yet been undertaken in this country. Some years ago 
it was proposed to adopt an electrical system in one mountain 
section of the Baltimore & Ohio Railroad, in order to increase 
the capacity of the line; but this work was never carried out. 
The problem presented to the Southern Pacific Company is much 
harder than the other—in fact, it seems even more difficult of 
solution than any other electric-railroad problem which has yet 


It is one, mainly, of increasing the capacity of the 
The 


arisen. 
mountain line without involving too great an expense. 


question of economy hardly enters in at all, as all the traffic 
of the Union Pacific Railroad to and from central California 
must be forced through this section of the road. Should it 
be decided to proceed with the electrification, this decision would 
most assuredly have an important influence in bringing about 
the electrification of other difficult sections of railways which 
often influences considerably the amount of traffic handled by 
an, entire system. 

This news is very interesting, for besides being important 
from an electrical standpoint, it is significant to note that this 
road, which is one of the Harriman lines, is earnestly studying 
the problem of future growth and planning for an increase in 
traffic which can only be secured by the expenditure of millions 
of dollars, in spite of the facts that money for development pur- 
poses is difficult to get to-day, and these lines have been the 
special targets for press and official criticism for some time past. 
The problem would hardly be taken up at this time if the rail- 
1vad’s officials did not feel on very secure ground. 
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THE PROGRESS OF MUNICIPAL ELECTRIC 
LIGHTING. | 

In the current issue of the Municipal Journal and Engineer, 
Mr. Ernest S. Bradford presents an analysis of the present 
conditions and statistics dealing with the municipal electric 
lighting plants in the United States. His figures show that, 
numerically, the municipal stations are more important than 
is usually assumed, as there are 1,096 municipal plants to 3,305 
private plants. He points out, however, that this comparison 
does not represent the true condition of affairs, as the greater 
number of the municipal plants are small, and but few large, 
and therefore figures showing the total cost of construction 
and equipment represent the condition more accurately. These 
figures are not available the present year, but from the census 
report of 1902 an idca of the relative investment in the two 
types of plants may be obtained. This report showed that the 
cost of construction of the 2,620 private plants then existing 
was $482,700,000 in round numbers, and that the 815 municipal 
plants at that time in operation cost $22,000,000. The ratio 
here is roughly one to twenty, the numerical ratio, as already 
shown, being about one to three. Here again, however, the 
comparison is not altogether satisfactory, since a good deal 
of the investment in these plants represents equipment which 
has been scrapped. A comparison between the gross incomes 
of the two groups of plants seems somewhat better, and this 
shows that the private plants during 1902 had a gross income 
of $78,700,000, which is about eleven times that of the municipal 
plants, their income being $6,965,000. This ratio of one to 
eleven falls about midway between the other two ratios, and 
probably represents most accurately the relative importance of 
the two groups of stations. 

Mr. Bradford then compares the ratios of municipal to 
private plants in the different sections of the country. The 
extreme eastern and extreme western sections show the smallest 
ratios, as the number of municipal plants there seldom, with one 
or two exceptions, exceeds twenty per cent of the total. In 
the intermediate states, that is to say those-groups known as 
the Middle West and the southern states, the proportion of 
municipal plants is considerably larger, as here it seldom falls 
below twenty per cent, and in some cases is over fifty per cent 
and even sixty per cent. He attributes these differences to the 
fact that in the eastern group of states private plants obtained 
a pretty secure footing before it was seriously proposed for 
the municipalities to undertake the work. In the extreme West, 
where in one sense the country is newer, more is left to indi- 
vidual effort to develop the country. In the southern states 
development, retarded for some time, has begun again actively, 
and here, when the question of lighting the towns comes up, 
there is not so often a private plant to combat the undertaking 
on the part of the municipality. In these states the author 
believes the municipal movement is spreading rapidly, and he 
thinks that, should some plan of conducting municipal govern- 

ment be evolved which will give more satisfactory results than 


those at present employed, the gencral propagation of municipal 
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lighting will be much hastened. He asserts that the change 
from private to municipal plant is much more frequent than 
a change in the reverse direction, saying that during the twenty 
years from 1881 to 1902 only a baker’s dozen changed from 
municipal to private, when 107 installed municipal plants. 

These figures are somewhat interesting when compared with 
a series of reports published in the New York Sun, August 22, 
which came to hand the same time as Mr. Bradford’s study. 
This paper reports that the Galena, Ill., lighting plant, which 
has been operated for a number of years, has been sold to 
a western syndicate for much lower than the original cost, and 
a contract entered into with this company for furnishing the 
light for the city for twenty-five vears. This plant, it is said, 
never paid expenses. It reports also that the bankers of Wash- 
ington, Ind., had refused to advance any more money for the 
operation of the municipal plant there. It is said to be in a 
bad condition, and the citizens of the town are advocating 
selling it or abandoning it, securing light from a private com- 
pany. The Sun reports also that the municipal plant at Topeka, 
Kan., shows a steadily increasing deficit, and the citizens are 
anxious for a change. Further reports state that at Council 
Bluffs, Iowa, at Dubuque and at Cedar Rapids there is great 
dissatisfaction with the municipal water-supply systems, and 
the prospect for increasing the responsibility of the municipal 
governments is anything but favorable. These press reports, 
dealing with the states included in one of Mr. Bradford’s group 
where municipal-ownership movements were said to be most 
encouraging, are not quite in accord with his views. One more 
plant, at least, has changed over from municipal to private, 
and two others seem to be well on the way toward this end. 
These newspaper reports deal, of course, only with a few isolated 
towns, and due allowance must be made for this fact, but they 
seem to show that the course of the municipalizers is not plain 
sailing everywhere. 


LIGHTNING RODS FOR POWER PLANTS. 

In a recent issue of the journal of the American Society of 
Naval Engineers, Mr. W. M. Hopkins discusses the problem 
of protecting power-house chimneys from lightning strokes, 
and he gives a set of specifications which is reprinted elsewhere, 
apparently resulting from his experimental investigation of this 
troublesome and important problem. 

Mr. Hopkins points out the disrepute into which the old 
Franklin lightning red has fallen, and says that this is due to 
the unsatisfactory application of Franklin’s system. He 
describes the two types of lightning discharge, as classified by 
Lodge, the one being a discharge from cloud to ground, and the 
other a secondary discharge from cloud to ground resulting 
from a primary discharge between clouds. The first of these 
may generally be taken care of by means of a pointed rod— 
in fact, the very idea of the rod is to prevent such discharges, 
as it relieves the dielectric strain and allows the energy of the 
cloud to be dissipated quietly. The other discharge is more 
troublesome, as the strain comes upon the dielectric suddenly 


and there is no time for quict relief. To prevent damage due 
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to this discharge the old shape of lightning rod is of little use, 
as, due to its oscillatory character, the easiest path for the 
discharge is not always down the rod. The plan proposed to 
take care of these discharges is to place a cage of copper over 
the top of the chimney, connecting this to a suitable number 
of rods running vertically to the ground. In this way, it is 
said, a flash of lightning which might otherwise find the path 
to ground through the hot gases of the chimney easier than 
that through the rods will be deflected, and passed to ground 
in the proper way. In his experimental investigation of the 
subject, Mr. Hopkins used a Tesla coil giving frequencies of 


200,000 cycles, and he found that for such frequencies a cage 


as proposed was very effective. With higher frequencies, which 


undoubtedly do exist at times in lightning discharges, the cage 


would probably become less effective. 
The specifications as written up call for lightning rods of 


stranded copper wire carried on metallic brackets. not insulated, 
from the chimney and connected together by a copper ring at 
the top of the chimney, from which project a number of vertical 


rods, each tipped with a sharp point. These rods are connected 


together by the cage mentioned above. The method of securing 


a satisfactory current is explained in detail. The use of copper 
for the rods is good, because this is less affected by corrosion 
than iron. The better conductivity of the metal is of little 


value to such oscillatory discharges. 
Judging from Mr. Hopkins’s article, the best way to protect 
a building against lightning is to surround it with a metallic 
cage, as described by Faraday, and to surmount this with many 
points. He refers to a certain German powder mill which is 


protected by several miles of barb wires presenting over a 


million sharp points. The problem is not as troublesome as 


that of protecting an electrical distributing system, since all the 
disturbance originates outside of the building itself. But, on 
the other hand, when a stroke of lightning does fall upon a 
building, the energy which this represents is in a condition 
which is very hard to control. Thus, although it may be small 
in amount, it may do a great deal of damage before it can be 


properly dissipated. If it could all be transferred to water, 


heating and converting this to steam, the amount of water thus 
evaporated would be surprisingly little. On the other hand, the 
rate at which this evaporation would take place would give rise 


to a violent explosion. 

The methods proposed for protecting chimneys are certainly 
in the right direction. It has become customary in the last few 
years to place a crown of points on tall chimneys, but the 
methods of connecting this to the ground have received less 
attention. Certainly, two or more rods will be safer than one, 
and the cost is a trifling matter compared with the cost of the 
apparatus protected. The adoption of the cage on the top of 
the chimney is simply another step toward the ideal metal 
sheath which Faraday proposed. It would be very interesting to 
know how successful these specifications are in securing pro- 
lection for the government buildings, but of course it is very 
difficult to draw deductions in such matters, since in most cases 
the apparatus protects without giving any evidence of its effect- 
lvenesg, . 
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THE TUNING OF WIRELESS TELEGRAPH 
SYSTEMS. 

At the recent meeting of the British Association for the 
Advancement of Science, Sir Oliver Lodge explained the 
methods which he has emploved in tuning wireless telegraphic 
stations. This is of intercst, because up to this time the lack 


of a successful method of tuning has been one of the great 


handicaps of the wireless system in use. Another, as noted 


recently, was the unsatisfactory state of our knowledge regard- 
ing the method of transmission and the effect of atmospheric 
conditions. The latter, though not clearly understood, has, it 
scems, been partially overcome, as both Marconi and Fessenden 
announce that they have developed methods which enable com- 
munication by dav to be had as satisfactorily as at night. 
These announcements make the question of tuning of even 
greater importance, since without satisfactory tuning the field 
of wireless telegraphy can be but limited. 

For long-distance transmission Marconi endeavors to produce 


a sudden, violent discharge. This kind of discharge is not 


suitable for tuning in which a prolonged discharge is desirable 
in order that the accumulated effect of a series of waves may 
be utilized. If the receiving device be so sensitive that it 
responds to every slight disturbance, tuning can not be easily 
carried out; but if it be insensitive, so that it requires. twenty 
successive impulses or more to bring it into action, then tuning 
may be effected, provided a method of producing such dis- 


charges is available. For this purpose Sir Oliver has found 


that a suspended antenna not connected to the earth is the 


most satisfactory. He uses for this purpose two capacity areas, 


both elevated above the earth. Here a difficulty comes in, for 


if the two areas be placed close together .the radiated power of 
the system is decreased, and if the lower one be brought nearer 
to the carth, the latter begins to interfere with its action; and 
if it come in contact with the earth or be connected to it, the 
discharge becomes almost dead-beat and not oscillatory. 

This kind of discharge is best given by an alternator with a 
wave-shape which is not a sine curve, but one with a flat top, 
so that it maintains a potential necessary for causing a dis- 
charge for a sufficient time to emit a train of waves. He has 
found also that if the spark-gap be surrounded by ionized air, 
this character of discharge is facilitated. 

Sir Oliver says that by this means it is possible to obtain 
tuning within five per cent; that a change in frequency of 
this much will throw out one receiving station and bring in 


a neighboring one; but in practice it would be undesirable to 


work quite so close as that. With changes of that order of 


magnitude, however, several neighboring sending stations can 
be made to send to several neighboring receiving stations with- 


out interference. This corresponds to diplex telegraphy, not 


to duplex. 
With this method of tuning, dependence is placed upon the 


receiving apparatus rather than upon the ability of the receiv- 
ing station to sift out those disturbances of improper frequency. 
It would seem that until this can be done that duplex trans- 


mission will be impossible. 
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Possible Electrification of a 
Division of the Sonthern 
Pacific Railroad. 

After the New York Central and Hud- 
son River Railroad and the New York, 
New Haven and Hartford Railroad com- 
menced the electrification of their divis- 
ions, adjacent to New York city, this work 
- is referred to frequently as the largest and 
most important electrification which has 
been undertaken, and even to-day one in- 
stinctively thinks of the work in the east- 
ern states when heavy electric railroading 
is mentioned. Nevertheless, there is a prob- 
lem at present being studied in the Far 
West which seems more difficult than the 
conversion of a city terminal from steam 
to electricity, and which probably will be 
more expensive. This is the problem of 
increasing the capacity of that section of 
the Southern Pacific Railroad which 
crosses the Sierra Nevada Mountains. This 
division is 136 miles long, running easter- 
ly from Rocklin to Sparks. It is a 
part of the Sacramento division of the 
Southern Pacific Company, this being a 
direct western continuation of the Union 
Pacific Railroad. The possibility of elec- 
trifying this section of the road has been 
made a special study by Allen Babcock, 
electrical engineer of the Southern Pa- 
cific Company. The problem is one of 
exceeding difficulty, and differs greatly 
from the conversion of a city terminal for 

handling of congested traffic. 

Over this section all the freight and 
passenger traffic of the Union Pacific road 
to and from central California passes. The 
road here is a single track line, with many 


sidings, high curvature, and over thirty- 


one miles of tunnel and snow sheds. The 
traffic is very irregular, though heavy, and 
at times up to the full capacity of steam 
operation. Looking towards the future, 
it has been decided to investigate the pos- 
sibilities of increasing the traffic and capac- 
ity of the line by a change of motive 
power. This and the building of another 
low grade line seem to be the only feasible 
methods of meeting future increase in 
business. 

The difficult character of the problem 
is due to the length of the line and the 
irregular, but heavy traffic, and also to 
the grades, as all the east-bound traffic 
must be lifted nearly 7,000 feet within 
eighty-three miles. 

As mentioned before, Mr. Babcock, the 
company’s electrical engineer, has had this 
problem under consideration for some 
time. Recently Frank J. Sprague has 
been retained to cooperate with him in 
making a report to a board, of which Mr. 
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Sprague will also be a member, upon the 
various electrical possibilities. This board 
will be of an advisory character, and will 
determine broadly whether electrification 
can be depended upon to produce the nec- 
essary increase of traffic facilities, and if 
so, what is the most likely method of ap- 


plication. The board, with the exception 


of Mr. Sprague, is composed of officers of 
the road. Should it reach a favorable 
conclusion, Mr. Sprague will be retained 
as consulting engineer by the road. 

Some idea of the serious character of 
the work may be gained from the fact that 
freight trains, 1,000 tons or more, must 
be put over the line at greatly increased 
speed, and the fact that the average grade 
in the eighty-three miles referred to above 
is over one and one-half per cent, while 


Mr. FRANK J. SPRAGUE. 


at times the grade is two and one-half per 
cent. The locomotives at present in use 
burn oil, and are of good steaming quali- 
ties. It would be impossible to haul trains 
over this division by means of coal, for 
during the winter certain sections of the 
mountain division are covered with snow 
twenty feet deep. 

It is not learned that Mr. Sprague has 
formulated any definite conclusions of 
what system or methods will best satisfy 
the conditions existing. It is quite cer- 
tain, however, that the problem is such 
as to make necessary a very careful study 
of what has been accomplished by the va- 
rious electrical systems which have up to 
the present time been tested thoroughly, 
and also what may be looked for in the 
near future. Mr. Sprague has already 
been over the line making a special study 
of the situation, and expects to do so again 
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within a short time. This road is one of 
the Harriman ‘lines, and it i8 rather sig- 
nificant that the problem of electrifica- 
tion as a means of increasing traffic should 
be taken up seriously at this time, as only 
a short time ago, while discussing the pos- 
sibilities of increasing railroad capacity, 
Mr. Harriman said. that it is practically 
impossible to increase the gauge of the 
lines, however desirable this might be, and 
the only other promising solution at pres- 
ent seemed to be electrification. 

Mr. Sprague’s retention comes just as 
he has completed four years as consulting 
engineer in the electrification of the New 
York Central’s terminal, the new engage- 
ment very naturally following from his 
experience in this important work, as well 
as from his wide experience in electric 
railroad matters, in which he has taken 
such a leading part. 

—_—_—_s@o___—- 


The Convention of the Illinois 
State Electric Association. 


The eighteenth annual convention of the 


Illinois State Electric Association was 


held more or less on board the steamer 
Illinois, the convention taking the form 


of an outing rather than a formal ses- 


sion. The members assembled at Peoria, 
Ill., on August 14, at 10 o’clock in the 
morning. The boat proceeded to La Salle, — 
ria the Illinois river, about 100 members, 
including, of course, the supply men, paT- 
ticipating in the trip. Arriving at La 
Salle, the party proceeded on special 
cars to Starved Rock Landing, from which 
point a steamer trip was made to the. can- 
ons, the steamer later returning to 
Starved Rock, where a banquet and vaude- 
ville performance were given at the hotel. 
The return trip to La Salle was made the 
next day at 1 Pr. M., and the trip from 
La Salle was continued at 1 P. M. on 
Thursday. 

During the convention the nominating 
committee presented its report, which was 
accepted as follows: president, E. L. 
Brown, Elmwood ; first vice-president, F. 
M. Sinsabaugh, Carrollton; second vice- 
president, E. W. Smith, Kewanee; third 
vice-president, W. G. Austin, Effingham; 
fourth vice-president, H. A. Foster, Pon- 
tiac; secretary, H. E. Chubbuck, La Salle; 
treasurer, E. MacDonald, Lincoln. 

A very pleasant feature of the excursion 
was the presentation of a gold-headed cane 
to retiring president Shumway, and of a 
diamond-studded charm to Mr. Chubbuck. 
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The Canadian Electrical 
Exhibition. 

The Montreal Electrical Show, under 
the auspices of the Canadian Electrical 
Exhibition Company, Limited, will be held 
in the Government Drill Hall, from Sep- 
tember 2 to September 14,-inclusive. This 
promises to be one of the best shows ever 
held in the Dominion of Canada. It is 
the first of its kind in seventeen years, 
there not having been any electrical show 
since 1890, when a small exhibition was 
held in one of the local skating rinks. 
The Drill Hall affords a space of 150 by 
275 feet. The promoters of the exhibi- 
tion have arranged for the Canadian Elec- 
tric Light Association, the Maritime 
Provinces Electric Light Association and 
the Canadian Street Railway Association 
to hold their annual conventions in Mon- 
treal during the time of the show. There 
will be a display of electrical decorations, 
including an electric fountain, a dancing 
skeleton, demonstrations of wireless tele- 
graphy, and experiments on high-ten- 
sion static machines. The entire manage- 
ment of the show has been undertaken by 
R. S. Kelsch, vice-president and managing 
director of the Canadian Electrica] Exhi- 
bition Company. W. McLea Walbank is 
president, and J. W. Pilcher, secretary- 
treasurer of the company. 

The following names of exhibitors and 
allotments of space havé been announced : 

Allis-Chalmers-Bullock, Limited, E-1, 
2, 3, 6, 7, 8, 9. 

American Conduit Company, F-6. 

Bell Telephone Company, B-2, 9. 

Canada Electric Company, F-16. 

Canadian Buffalo Forge Company, F-7. 

Canadian Fairbanks Company, B-5. 

Canadian General Electric Company, 
C-12, 13, 14, 15, 18, 19, 20. 

Canadian Westinghouse Electric Manu- 
facturing Company, B-16, 17, 18, 19, 23, 
24, 25. 

Dominion Steel Works, D-14. 

Dossert & Company, A-6, 7. 

Economical Electric Lamp Company, 
A-10. 

ELECTRICAL Review, F-15. 

Electrical World, F-18. 

Fibre Conduit Company, A-4. 

Garth Electric Company, E-14, 19. 

G. M. Gest, F-13. 

J. A. Dawson & Company, E-4, 10. 

Jenkins Electric Company, C-6, 11. 

John Foreman, Montreal, C-3, 4, 8, 9. 

McDonald & Wilson, B-1, 8. 

Midland Electric Company, B-12. 

Montreal Light, Heat and Power Com- 

pany, D-1, 2, 3, 7, 8, 9. 

Montreal Stee] Works, E-5. 
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Munderloh & Company, A-15, 16, 17, 
18. OO 

Northern Electric and Manufacturing 
Company, D-17, 18, 23, 24. 

Packard Electric Company, D-4, 5, 6, 
10, 11, 12, 13. 


Vr. W. McLea WaALBANK, PRESIDENT OF THE 
CANADIAN ELECTRICAL EXHIBITION COMPANY, 


LIMITED. 


Eugene Phillips Electrical Works, F-8, 
9. 
R. E. T. Pringle, Montreal, C-2, 7. 
Sawyer Electric Company, C-22. 
Shawinigan Company, D-20. 


VICE-PRESIDENT AND 
ELECTRICAL 


R. 8. KeLrsca, 
MANAGER OF TAE CANADIAN 
EXHIBITION COMPANY, LIMITED. 


MR. 


Shepherd Engine Company, B-6. 

Stratton Engine Company, B-13. 

The Robert Mitchell Company, 
14, 21. 

Watson, Jack & Company, B-15, 22. 

Wire and Cable Company, Montreal, 
B-3, 4, 10, 11. 

W. J. O'Leary, A-8, 9. 
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United States Navy Standard 
Specification for Light- 
ning Rods.' 

Chimney Protection for Power Plants— 
Lightning conductors shall be laid up in 
the form of a seven-strand cable, and each 
strand laid up with seven copper wires of 
No. 10 Brown & Sharpe gauge. For chim- 
neys of fifty feet and less in height, two 
lightning conductors shall be used. For 
chimneys over fifty feet, up to and in- 
cluding 100 feet, three conductors shall 
be installed. For chimneys higher than 100 
feet, four conductors shall be installed. 
All heights to be considered from ground 
level. All conductors or cables shall be 
symmetrically arranged about the chim- 
ney with one cable on the prevailing 
weather side of the chimney. Said light- 
ning conductors or cables to be securely 
attached both mechanically and electrical- 
ly to independent, pure copper earth plates 
sr bars. In cases where the chimney foun- 
dations have already been filled in, instead 
of earth plates earth terminals may be 
used, composed of pure copper bars three 
inches by one-half inch by three feet. In 
all cases the lightning-conductor terminals 
shall extend to the ground water level, and 
in no case shal] they extend to less than 
fifteen feet from the ground surface. Earth 
plates shall consist of pure copper three 
feet by three feet by one-eighth inch. 

Application of Conductors to Chimney 
—Each lightning conductor shall be se- 
cured to the exterior of the chimney by 
means of bronze or brass anchors, without 
the intervention of any insulators or insu- 
lating material whatever. The brackets 
for attaching ring or conductors to chim- 
neys to be of high-grade bronze or brass, 
composition of same to be submitted for 
approval, and to be fitted with approved 
clamps for securely gripping said conduc- 
tors and making a good electrical connec- 
tion therewith. The tongues or shanks of 
the anchors or brackets shall enter the ma- 
sonry of the chimney a distance of at least 
six inches, and shall be at least one-eighth- 
inch in thickness by one inch wide, termi- 
nating in a suitable head or angle, to pre- 
vent the anchor from being pulled out of 
the masonry. Anchors to be attached to 
conductors at intervals of not over ten feet 
and sweated to the conductors with solder 
at intervals of fifty feet. Conductors to 
terminate within five feet of the top of the 
chimney, and to be connected through the 
agency of suitable brass or bronze fitting 
and be soldered to a one and one-half 


t From an article on "The Development of Standard 

Lightning Protection for Power Plant Chimneys at 

United nea es Nav ara couse putes to the Juurnal 
merican iety of Naval Engi 

by N. M. Hopkins. PINSET SCENA 
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inch by one-half inch ring of copper at- 
tached to the periphery of the chimney by 
brackets spaced not over two feet apart; 
said brackets to enter the brickwork a 
distance of at least six inches and to be 
of approved design, with a tongue at least 
one and one-half inches in width 
and one-fourth inch in thickness, with a 
suitable angle or head to prevent pulling 
out. All joints in the continuity of said 
copper ring as well as between the con- 
tinuitv of the ring and conductor or con- 
ductors running down to the ground bars 
or plates, and including the latter, to be 
scraped bright, and, after making a secure 
mechanical joint, to be “sweated with 
solder.” Said solder shall consist of equal 
parts lead and tin. All joints when fin- 
ished shall be thoroughly washed off with 
water to remove every trace of soldering 
salts, acids or other compounds used. All 
joints secured by bolts or serews to be 
locknutted. In applying conductors where 
the chimney is already constructed holes 
shall be drilled in the brickwork, and said 
anchor brackets and anchors grouted in, 
the best Portland cement being used. 

Terminal Rods for Lightning Conduc- 
tors—Copper ring shall be connected 
through the agency of clamps, insuring a 
good mechanical and electrical joint, with 
vertically arranged copper rods, at least 
three-fourths-inch diameter and ten feet 
in length. The joints to be “sweated with 
solder” as before described. Copper rods 
to be placed equidistant around this ring, 
and supported in a rigid position verti- 
cally, through the agency of additional an- 
chors set in the masonry and a copper 
spider resting on chimney top as shown in 
the drawings. Rods to be arranged with 
a uniform spacing of practically four feet. 
This is taken to mean, for example, that 
ten such vertical rods shall be provided 
for a chimney of twelve feet outside diam- 
eter of chimney at top. 

Discharge Points—Kach rod shall termi- 
nate in a two-point aigrette, each spur or 
point of this aigrette to be at least three 
and three-fourths inches long, the bases of 
which spurs shall be at least three-eighths- 
Inch in diameter, tapering to a sharp and 
well-finished point; said aigrette to be pro- 
vided with approved means to secure a 
strong mechanical and electrical joint with 
the vertical rods heretofore described and 
to which it is attached. The joints shall 
he “sweated with solder” as- heretofore 
described. 

Chimney-Base Protection—All light- 
ning conductors shall be enclosed at bot- 
tom with a heavy galvanized iron pipe of 
one and one-half inches in diameter, and 
extending three feet into the soil and ten 
feet above. Said iron pipe to be provided 
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with approved brackets to securely hold it 
to the chimney; brackets to be not over 
three feet apart. 

Inspection—No scaffolding shall be re- 
moved before inspection of the lightning- 
conductor installation shall have been 
made by a Government representative. 


: — 0 
A Steerable Street-Car Truck. 


A steerable, or rather flexibly suspended 
street-car truck has been brought out by 
the Warner Engineering Company, of 
Westminster, London, England. The ob- 
ject of this design is to allow the axles 
of a four-wheel truck a certain amount 
of movement, so that they can adjust 
themselves to irregularities in the track 
or unequal diameters. The truck is car- 
ried by means of links swung from the 
axle boxes, to which they are connected 
by knuckle joints. This enables the box 
to tilt itself and rotate to and fro on 
the journal, and thus permit the axle to 
adjust itself to the track or to return 
easily to a central position should it run 
to one side. The suspension is so flexible 


that the body of the car can easily be 
swaved by hand. 


— 0M 
Electrical Material for the 
Bureau of Supplies and 
Accounts. 


The Bureau of Supplies and Accounts, 
Navy Department, will open bids at Wash- 
ington, D. C., on September 3, 10 and 17, 
for the following electrical material: cable 
and wire, miscellaneous, Charleston, S. C.; 
cable, conductor, ete., 9,500 feet, New 
York, N. Y.; cells and batteries, thirty- 
one, torpedo station, Newport, R. L.; 
electrical supplies, miscellaneous, Charles- 
ton, S. C.; electrical instruments, six, 
Charleston, S. C.; electrical instruments, 
twenty-two, New York, N. Y.; generator, 
motor, ten-kilowatt, one, Norfolk, Va.; 
motor, series-wound, fifteen-horse-power, 
one, Boston, Mass.; poles, telephone, 
twenty, (Charleston, S. C.; receiver, elec- 
trolytie, one, torpedo station, Newport, 


R. IL; tape, insulating, 400 pounds, League 
Island, Pa. 


— e0 
New York City Offices for 
Electrical Companies. 


Quite a number of electrical companies 
will have offices in the City Investing 
Company's new building, Broadway and 
Cortlandt street, New York city. The 
American Car and Foundry Company 
will occupy the front of the twenty-third 
floor. The Westinghouse Companies will 
occupy the twenty-first and twenty-second 
floors. ‘The American Gas and Electric 
Company, part of the nineteenth floor. 
The Electric Properties Company, part of 
the nineteenth floor. The General Elec- 


tric Company will occupy the entire twen- 
ticth floor. 
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The Caffaro Electric Power 
_ Station. 


The mountain river Caffaro has its 
source in the Adamello range, situated on 
the frontier between Lombardy and Aus- 
tria-Hungary. Its normal flow is 140 
cubic feet a second, but the lower portion 
of its bed shows a fall of 820 feet in a 
distance of three miles, thus rendering 
13,000 horse-power theoretically available. 
Another fall somewh&t higher up can be 
regulated, which will yield an additional 
6,500 horse-power, or a total of approxi- 
mately 20,000 horse-power from this 
otherwise insignificant stream. The lower 
fall has been utilized by the construction 
of a barrage in the vicinity of Bagolino 
township. The spot chosen was favorable 
for the work, as the stream at that point 
was narrow and slightly above it there was 
a natural basin. The dam is sixty-nine 
feet long, six feet in average thickness. 
The water is carried from this point in 
a conduit and through tunnels to a fore- 
bav built at Monsuello, 820 feet above the 
power station. From the forebay two 
penstocks, each about three feet in diam- 
eter, run down the hill to the power-house, 
the upper part of the penstocks being of . 
lap-riveted, the lower of lap-welded steel 
plates. The generating station contains 
three Pelton wheels, which, operating 
under the effective head of 808 feet, de- 
velop about 2,500 horse-power at a speed 
of 315 revolutions a minute. There are 
also two small Pelton wheels of 160 horse- 
power each, which drive the exciters, and 
a third driving a continuous-current dy- 
namo for lighting the station. The alter- 
nators generate current at 10,500 volts, 
forty-two cycles. It is then stepped up 
to 46,000 volts for transmission purposes. 
The step-up transformers are fitted with 
double cast-iron shells, between which 
water is circulated for cooling. The inner 
chamber is filled with oil. The switch 
zear is located in a room adjoining the 
generating room, all high-tension switches 
being placed in concrete cells. Power 1s 
taken from the generating station to a 
transforming and distributing station at 
Brescia, a distance of thirty miles, where 
it is transformed down to 3,600 volts. 
The insulators on the transmission line 
are of the umbrella type, ten and five- 
civlhths inches in diameter and eleven and 
thirteen-sixteenths inches high. They are 
of local manufacture, and are tested wet 
up to 90,00 volts. The transmission line 
is a copper wire a quarter of an inch m 
diameter. Two thousand kilowatts, sup- 
plied from this station, is used in soda 
works, where the Kellner process 18 em- 
ploved. The remainder is distributed for 
power at Brescia and neighboring dis- 
trict —Engineering (London), August 9. 
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The Seventy-seventh Annual Meeting of 
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the British 


Association, at Leicester, England. 


of the British Association for the 
Advancement of Science, which was 
held at Leicester from July 31 to August 

7, under the presidency of Sir David Gill, 

was a very successful gathering, although 

the number (1,621) attending the meet- 
ing has been lower than the average for 
recent years. 

The actual work of the association is 
now carried on in eleven sections. The 
recently introduced plan of arranging for 
discussions upon topics of live interest in 
each section is extending, with great ben- 
efit to the usefulness of this annual par- 
liament of science. 

The “Engineering Section” was this 
year presided over by Professor Sylvanus 
P. Thompson, and papers upon the prob- 
lems connected with the design and work- 
ing of gas engines were given the place of 
honor in the programme. 

A group of papers more especially re- 
lating to electrical engineering were read 
and discussed upon Monday, August 5. 
In Section A, which deals with “Mathe- 
matics and Physics,” the subject of He- 
lium and the dissociation of the atom 
was once again discussed by Sir William 
Ramsay, Professor Oliver Lodge, Profes- 
sor Rutherford, and other investigators in 
this fascinating domain, and Sir William 
Ramsay gave some details of his latest 
laboratory results in the transmutation of 
the elements. 

In the following report, attention is 
confined to seven papers and addresses 
which will be of special interest to readers 
of the ELECTRICAL Review, restrictions 
as to space making it necessary that the 
a abstracted should be thus lim- 
ited. 

ADDRESS TO THE ENGINEERING SECTION BY 
PROFESSOR SYLVANUS P. THOMPSON. 
Professor Thompson in his presidential 

address dealt with the development of en- 
sneering as a branch of scientific knowl- 
edge, and with the close connection be- 
tween science and practice in engineering 
work, 

Passing on to consider the history and 
development of electricity as a motive 
power, he made use of a paper read by 
Robert Hunt before the Institution of 
Civil Engineers in the year 1857, and 
contrasted the position and use of elec- 
(ricity in the arts and industries to-day, 
with the opinions expressed by Mr. Hunt, 
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By John B. C. Kershaw. 


and such authorities as Mr. Grove, Lord 
Kelvin, Mr. Smee, Mr. Joule and 
Faraday, fifty years ago. 

In the final portion of his address, Pro- 
fessor Thompson dealt .with the educa- 
tion and training of engineers, and at- 
tacked the premium system which has had 
a great vogue in the United Kingdom. 
The best training, in his opinion, is that 
outlined in the report of the special com- 
mittee appointed in November, 1903, by 
the Institution of Civil Engineers to con- 


sider the subject. This report was pub- 


lished in 1906. 
THE PRESENT POSITION OF GAS AND PETROL 
ENGINES. 


Mr. Clark stated that the present posi- 
tion of the internal-combustion motor in- 
dustry was one of sound prosperity, and 
that as regarded the construction of en- 
gines of moderate power, manufacturers 
had attained practically to a fixed type. 
Experience in the construction and design 
of large gas engines was also accumu- 
lating, and it was a remarkable fact that 
engines which had attained a great success 
upon the Continent had required to be 
modified in details of construction before 
success was attained in the United King- 
dom. These larger engines had in fact 
been much improved during the last few 
years and, as a result, were better able to 
compete with the steam engine, as re- 
garded reliability and freedom from 
breakdown. | 

Passing on to consider the source of 
power, Mr. Clark stated that coal gas 
and gas produced from anthracite was 
too costly for large engines, and that prac- 
tically all the large engines now running 
in Europe were using blast-furnace gas. 
The problem of large gas engines was 
therefore intimately connected with the 
development of the bituminous fuel gas- 
producer, and this latter was still in the 
experimental stage of its development. 

According to Mr. Clark, the successful 
producer for use with bituminous fuel is 


more likely to be developed in the United | 


Kingdom than in Germany, both Mond 
and Crossley being at work upon the prac- 
tical solution of this problem. 

Passing on to consider his own con- 
tributions to the theory of gas-engine con- 
struction and working, the author stated 
that one of the chief problems at present 
was how to reduce the cylinder size of 
large gas engines. Compounding was 


one method of solving the problem, but 
the attempts hitherto made by himself to 
construct a gas engine with high and low- 
pressure cylinders, had not been success- 
ful. More experimental work upon the 
theoretical side of the subject was in 
fact required before the problem could 
be successfully attacked and solved, and 
Mr. Clark gave details of his own re- 
searches relating to the temperatures and 
specific heats of the working fluid used in 
gas engines. By means of a valve attach- 
ment to an ordinary gas engine, by which 
the exhaust could be closed at will, a num- 
ber of cooling curves were obtained for the 
residual gases contained after the ex- 
plosion in the cylinder of this engine and 
by somewhat troublesome calculations 
from these curves, the apparent specific 
heats of the gases were obtained. 

The figures showed an increase of spe- 
cific heat by fifteen per cent between 0 
degree and 1,000 degrees centigrade, and 
an increase of twenty per cent between 
0 degree ‘centigrade and 1,500 degrees 
centigrade. 

The discussion upon Mr. Clark’s paper 
was chiefly interesting for the comments 
made by various speakers upon the dis- 
astrous failure of the large gas-engine 
plant at Johannesburg in South Africa. 
This plant was a most notable experiment 
in the application of gas engines to the 
work of a large electric power supply sta- 
tion, and its failure to comply with the 
conditions of the service has shaken the 
faith of electrical engineers in the large 
gas engine. : | 

Dr, Hele-Shaw, who had visited the 


Johannesburg station and inspected the 


engines, attributed the failure to the dif- 
ferences between the conditions of work 
in Germany and in South Africa, and not 
to any faults or defects in the engines 
themselves. Chief of these differences 
were the poor quality of the Transvaal 
coal, and the low barometric pressure. 
Mr. Clark considered the failure due to 
a too bold step forward in gas-engine 
work, and prophesied that at no very dis- 
tant date gas engines would be successfully 
applied to the driving of large electricity 
stations. 

THE PUPIN METHOD OF WORKING TRUNK 


TELEPHONE LINES, BY SIR WILLIAM 
PREECE. 


In this paper Sir William Preece de- 
scribed the history of the attempts to im- 
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prove long-distance telephonic commu- 
nication, and the final outcome of these, 
namely: Pupin’s system of inserting 
electromagnetic coils at fixed points in 
the telephonic cable. There is no neces- 
sity to describe Pupin’s method or ap- 
paratus to American readers. But Sir 
William’s paper and the discussion upon 
it contained some facts which may be 
new. As regards the size and number 
of the coils, the author stated that the size 
of coils and the distance apart is purely 
a question of experiment. It varies with 
every circuit and ranges between one and 
two miles. In fact, the solution of the 
problem is a case of experience and com- 
promise. Sir John Gavey has obtained 
the best results with coils at every two 
miles, J. J. Carty at every one and one- 
quarter miles on long lines, but at every 
three-quarters of a mile on short lines. The 
former gefs better results with no iron 
core, the latter prefers fine iron-wire as a 
core. Mr. Gill, of the National Telephone 
Company, places them at every mile and 
uses iron cores. These coils are inserted 
in iron cylinders filled with resin oil and 
buried, 

Referring to the greater range of 
speech, Sir William Preece remarked that 
the use of loaded lines is increasing rap- 
idly. The equivalent range of speech has 
been increased in one case from sixty-six 
to 176 miles. This is an instance of an 
underground cable. Although in Ger- 
many they have found the ratio to be as 
1:4, in America it is thought that 1:3 
is the outside commercial limit, and in 
Great Britain we find the range of a 
loaded line is 2.4 times that of an un- 
loaded one. 

Sir William Preece stated that the lower 
range of distance at which speech is pos- 
sible in the United Kingdom, as compared 
with Germany and the United States, is 
altogether due to the much damper cli- 
mate, which renders the leakage factor 
much higher. 

In the discussion upon this paper, Sir 
Oliver Lodge pointed out that Oliver 
Heavyside had years ago predicted the 
advantages of using self-induction as an 
aid in telegraphic and telephonic commu- 
nication, and that Professor Pupin had 
thus supplied the practical means for 
carrying out Mr. Heavyside’s ideas. S&S. 
Brown referred to the difficulties caused 
by splitting up the induction blocks or 
coils, as in Pupin’s system, and stated 
that the continuous application of induc- 
tion all along the line of cable was to be 
preferred on many grounds. There were 
three methods of effecting this, and per- 
haps the most promising was that in 
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which a twisted cable of iron and copper 
was employed. 

If the permeability of iron could be 
raised sixfold, Mr. Brown stated that in 
his opinion it would be quite possible to 
construct a cable which would allow tele- 
phonic communication hetween London 
and New York. In closing the discussion 
Professor Thompson referred to the preju- 
dice of the submarine cable companies 
against the use of anything resembling 
an induction coil in connection with their 
cables, and stated that his suggestion of 
the use of inductive leaks was made in 
deference to this prejudice. There were 
still great possibilities open in submarine 
cable work, for the rate of transmission 
was, even now, only one-tenth of that in 
regular use on land lines. 


NOTE ON AN OSCILLOGRAPHIC STUDY OF 
DUDDELL ARCS OF LOW FREQUENCY, 
BY J. T. MORRIS. 


The author stated that the work of Mrs. 
Ayrton, and of Blondel, Duddell and 
Simon upon alternating and direct-cur- 
rent arcs was well known, and that the 
experiments of which the results were 
recorded in his paper were carried out 
in order to study at low frequencies the 
several factors which contribute to the 
successful operation of the Poulsen arc. 

The chief objects were to study the 
effects of the medium in which the arc 
was burning, and the effects of a trans- 
verse magnetic field. In no case were 
frequencies of more than 1,000 used in 
the experiments. The fact that an arc 
is more easily extinguished when burning 
in coal gas than when burning in air has 
recently been turned to account in more 
ways than one—notably in the Poulsen 
are and in certain forms of interrupter 
for induction coils, as in that known as 
the “moto-magnetic” interrupter. 

In the author’s experiments upon this 
subject, the are was struck between hori- 
zontal carbon electrodes of twelve milli- 
metres diameter and the length of the arc 
was adjusted to one millimetre. The alter- 
nating current used had a frequency of 
sixty. The results obtained show that 
the approximate resistance when the arc 
is started in air is 500 ohms, while in coal 
gas it is 6,000 ohms. The experiments 
were repeated in the two gases with a 
transverse magnetic field of about 3.330 
centimetre-gramme-seconds units; the ex- 
periments in this case being carried out in 
a mica walled enclosure, through which 
the air or coal gas was passed. The mag- 
netic field produced the characteristic jets 
of yellow flame when the are was struck 
in air, with the usual noise, but in coal 
gas the jets of flame were absent. 
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Other experiments were made using a 
copper positive pole and a carbon negative 
pole, in air and coal gas, with pulsating 
direct-current arcs; and also using alumi- 
num for the electrodes and amyl-acetate 
as the medium in which the arc was 
struck. Finally, the production of regu- 
lar pulsations in direct-current arcs by 
means of a magnetic field was studied, 
it having been noted by other observers, 
when a direct-current arc is suddenly ex- 
tinguished by the application of a trans- 
verse magnetic field, that it goes out with 
what may be called a shriek or wail. This 
fact suggested to the author that the cur- 
rent through the are was pulsating, and 
so, after some preliminary experiments, 
the following arrangement was devised. 
The previous horizontal arrangement of 
carbons was used, but in this case the 
carbons were beveled on their upper sides 
at their extremities, so that the projection 
of each carbon in a vertical plane formed 
an angle of forty degrees with the hori- 
zontal. When an arc was struck between 
these electrodes at a pressure of 480 volts 
direct current, having a non-inductive re- 
sistance in series, the current through the 
arc pulsated with a frequency which was 
higher the stronger the magnetic field in 
which it was burning. 

Possibly, by correctly adjusting the 
field, this action might be made use of 
to intensify the oscillation produced in an 
oscillatory circuit connected to it, but 
these experiments must only be regarded 
as preliminary. It should be noted that as 
far as the evidence in the author's expen- 
ments goes, it was not possible to preserve 
oscillations of constant frequency for 
more than half a minute at a time. An 
examination of the are showed that on 
the positive pole the are formed a number 
of separate glowing spots in a vertical 
plane, while the negative electrode had a 
much shorter but continuously bright 
line. This effect was reversed when both 
poles and field were reversed. 


NOTES UPON TUNING IN WIRELESS TELE- 
GRAPHY, BY SIR OLIVER LODGE. 


The author descrihed the essential dif- 
ferences in the electrical impulses desired 
for sending the ether or Hertzian waves 
from tuned and untuned stations, and 
stated that in his work upon the subject 
he had operated only with small powers, 
and at distances up to 300 miles. The 
aim of the operator in tuned work was 
to obtain an oscillation of high frequency 
with steep curves, as opposed to the low 
frequency and sloping curves desired for 
untuned work. This effect could be ob- 
tained by the use of points in the place 
of knobs for the spark-gap, and by other 
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mcdifications of the signaling apparatus. 
As regards the aerials for tuned work, 
it has been found that the best results 
were obtained when these take the form of 
two horizontal wire frames, entirely in- 
sulated from the ground, the greater the 
distance separating the lower of these 
from the ground the better being the 
results as regards tuning. The arc was 
formed in the usual manner between these 
two aerials. By the use of an adjustable 
condenser capacity, inside the receiving 
station, it was possible to deaden the re- 
celving apparatus to all waves except the 
upper portions or peaks of those trans- 
mitted ; the whole of the lower portions of 
the waves being damped out. In this 
manner all signals save those sent from 
the tuned stations are eliminated, and al- 
though much energy is wasted, the re- 
celving apparatus is sufficiently sensitive 
to record signals at 300 miles distance, 
with a plant of only one horse-power at 
the transmitting station. An experi- 
mental demonstration of the Lodge and 
Muirhead system is now at work on the 
south coast of England, between Elmer’s 
End and Hythe. 

Sir William Preece, Professor Trowton, 
L. L. Price and Mr. Hawksley, joined 
in the discussion. Sir William Preece did 
not agree with Professor Lodge’s state- 
ment regarding the necessity for insula- 
tion from the earth’s charge in wireless 
work; but the author pointed out in reply 
that although in ordinary work, as for 
instance, that of Marconi, this insulation 
from the earth was not necessary—in 
tuned work upon the lines described in 
his paper, it was absolutely essential, since 
peaked oscillations of high frequency 
could not be obtained without it. 


THE ORIGIN AND PRODUCTION OF CORRUGA- 
TION: OF TRAMWAY RAILS, BY 
W. WORBY-BEAU MONT. 


That which is known as “corrugation” 
of the surface of tramway rails has given 
rise to much speculation and some in- 
vestigation concerning its cause. Al- 
though known as corrugation, it is hardly 
perceptible as of a form usually under- 
stood when so described. It consists of 
an approximately regular alternation of 
hard and soft, or of hard and less hard 
patches of the surface rolled by the tram- 
car wheels. The surface of the hard 
patches js very slightly nigher than the 
zeneral surface, but it becomes sufficiently 
high to declare its existence by the noise 
made by the tram-car wheels, as they roll 
along the rails as though running over a 
rack with teeth of almost no assignable 
height. 
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Corrugation declares itself variously as 
to time of its appearance after a rail is 
first used, and as to position of rail some- 
what differently in different towns, but 
it has become general since the introduc- 
ticn of electrically propelled tram-cars, 
and particularly since the appearance of 
the latter-day heavy cars. It is the cause 
of considerable annoyance—and also con- 
siderable expense is incurred in grinding 
down the raised hard prominences, by 
emery grinding blocks. 


CALCIUM: ITS PROPERTIES AND POSSIBILI- 
TIES, BY ARTITUR E. PRATT. 


Calcium is now being prepared in in- 
creasing quantities by electrolysis of the 
fused chloride and fluoride, therefore the 
following account of its characteristics 
and properties is of some interest to elec- 
trical engineers: 

Calcium is a silvery white metal readily 
oxidized in moist air. It is very light 
(specifie gravity 1.52), fairly malleable, 
has a high specific heat, and is a good con- 
ductor of electricity. It is about as hard 
as aluminum, but at 400 degrees centi- 
grade becomes as soft as lead. It is vola- 
tile, and can be sublimed in vacuo between 
700 degrees centigrade and 800 degrees 
centigrade, and melts at the latter tem- 


perature. It is a very powerful reducing 


agent. 

The chief effects of alloying calcium 
with other metals are to produce brittle- 
ness, crystallization and hardness; to pro- 
mote oxidization and disintegration on 
exposure to air; to confer the power of 
decomposing water and in other ways in- 
ereasing the chemical activity. 

The author's experiments confirm 
Roberts-Austen’s observation that the 
presence of small amounts of metals of 
high atomic volume will cause deteriora- 
tion of the physical properties of metals 
of low atomic volume. The atomic vol- 
ume of calcium is high (25.4) and the 
effect of small amounts on other metals 
is decidedly prejudicial, provided that the 
metals in question are pare. The experi- 
ments were conducted in a converse man- 
ner to Roberts-Austen’s, t. e., the constant 
was a metal of high atomic volume (cal- 
cium) instead of being low (gold). In 
the course of the work the following ob- 
servations were made. When an alloy is 
made of calcium and some metal which 
possesses a chemical property in common 
with it, an increased activity in the mani- 
festation of that property is noticed in the 
alloy. This increase appears to be greater 
than would be obtained by the simple ad- 
mixture of a more active metal, the pres- 
ence of calcium usually increasing the ac- 
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tivity of the other metal. In some cases 
‘the alloy is more active than either of its 
constituents, 

Further, the chemical properties of cal- 
cium appear to be more pronounced in an 
alloy with a metal having an atomic vol- 
ume closely approaching that of calcium, 
than they are in an alloy of the same per- 
centage with a metal having a much lower 
atomic value. The two metals in question 
should be about equally active when un- 
alloyed, in the particular property with 
respect to which they are to be compared. 

It is probable that both these principles 
are general, and not confined to calcium, 
although more extended research on these 
lines would be desirable. 

The most promising applications of cal- 
cium are as a reducing agent and for the 
refining of metals. In the latter case it 
acts in three distinct ways: (1) By reduc- 
ing oxides and sulphides; (2) by elimi- 
nating dissolved gases; (3) by forming 
compounds with certain impurities, thus 
rendering them less deleterious. All 
three modes of action are strikingly shown 
in the case of copper. A suitable addition 
of calcium will remedy “dry” or “sul- 
phury” copper, give a sound casting, and 
give a soft and tough ingot with pro- 
hibitive proportions of bismuth or anti- 
mony, besides restoring ordinary over- 
poled copper to tough pitch. If excess of 
calcium be present, however, it induces 
brittleness on its own account. 

With one or two doubtful exceptions, no 
alloy of calcium has shown any promise 
of commercial utility so far as physical 
properties are concerned, its only likely 
application in this direction being its 


hardening property. 


——_—__~@o—____—__- 
Wireless Message to Alaska. 
Arrangements have been completed 


whereby the War and Navy departments 
will cooperate in the maintenance of wire- 
less communication between Nome and St. 
Michael, Alaska, and Seattle and San 
Francisco. The signal corps of the army 
now has wireless stations at the Alaskan 
cities, and next vear will establish one at 
Fort Gibbon, which will be capable of 
communicating with a naval wireless sta- 
tion to be erected at Valdez. The navy 
already has several stations in Alaska. 

The steel towers which the signal corps 
is to erect at Fairbanks and Circle, Alaska, 
to carry wireless telegraph instruments, 
will be 175 feet high. The distance be- 
tween the two places is 140 miles, and 
regular wireless communication is to be 
maintained, 
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The Fremont Power Company Development. 


N the Blue Mountain foothills, twenty 
miles west of Sumpter, Ore., an elec- 
tric power plant is being completed 

and will be in operation September 1, to 
furnish power for the quartz mills of that 
region and supply light and power to 
Baker City, the metropolis of the region. 
The development is made by the Fremont 
Power Company, under the management 
of John Thomsen. The president and 
principal backer is Ray Nye, an Omaha 
business man. | 

The company owns two reservoirs known 
as Olive Lake and Upper Reservoir, with 
a combined storage capacity of 300,000,- 
000 cubic feet, fed by Lost Creek and 
Lake Creek, mountain streams, which 
have a watershed of about sixteen to 
twenty square miles. 

Five and one-half miles of wooden pipe 
and one-half mile of steel pipe, starting 
at the reservoir with thirty-three and one- 
half inches diameter and ending at the 


plant with a diameter of twenty inches, . 


leads the water from the reservoirs to the 
wheels. The fall from the lakes to the 
wheels is about 1,100 feet. The difficulty 
of transportation of heavy iron pipe has 
made it necessary to use wooden pipe, 
made of staves and put together on the 
ground it passes over. The stave pipe 
is held together with steel bands. The 
maximum pressure will be about 400 feet 
head in the wooden pipe. The steel 
pipe is from one-quarter to seven-six- 
teenths-inch thick, lap-welded, smooth in- 
side, having extra heavy gas hubs for 
Jead joints. All pipes are laid in trenches 
sufficiently deep to prevent freezing, and 
air valves -for the automatic ingress and 
egress of air are placed at all summits on 
the pipe-line. Blow-off valves are placed 
at all depressions so that the pipe can be 
quickly emptied if necessary. 

The power plant, located at the forks of 
Congo Creek, a mile west of the Red Boy 
mine hoist house, is built of concrete 
l:locks, made on the ground, and is thirty 
bv sixty feet. The roof is of corrugated 
iron supported by rafters and purlines 
resting on heavy timbered trusses with 
four-inch beaded ceiling between. The 
floor is concrete, and the building is prac- 
tically fireproof. 

While but two generator sets are in- 
stalled at the present time, foundations 
and water-wheel connections have been 


By C. M. Hyskell. 


put in for a third set, which can be done 
without closing down the plant. The 
machinery consists of two 550-kilowatt, 
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needle and deflecting nozzles. The water- 
wheels and generators are placed below the 
general level of the power-house floor, 
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SUMPTER SMELTER, ONE OF THE SEVERAL LARGE PLANTS TO BE OPERATED WITH CURRENT 
FROM THE FREMONT POWER COMPANY DEVELOPMENT. 


600-revolutions-per-minute, 6,600 - volt, 
three-phase, revolving-field Westinghouse 


so that when the nozzles are deflected off 
of the wheels the stream will pass out 


INTERIOR OF GENERATING PLANT, FREMONT POWER COMPANY. 


generators, each driven by a separate 
1,100-horse-power Pelton water-wheel with 
cast-steel discs and buckets and combined 


from under the power-house without strik- 
ing anything, and the use of baffe plates 
will be avoided. All fittings connecting 
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the water-wheels with the pipe-line are 
‘of cast steel. Steel pipe, wheel nozzles 
and connections will be protected from 
water-ram by a Lombard water-balanced 
relief valve capable of discharging the 
full capacity of the pipe-line. Each gen- 
erator is provided with a separate twenty- 
five-kilowatt exciter, which capacity is suf- 
ficient to furnish excitation current for 
both generators when operating at full 
load. 

A switchboard of five panels of Blue 
Vermont marble seven and one-half feet 
long and two feet wide is arranged in the 
following order: Panel A on the left is 
the exciter panel, and mounted thereon 
are two ammeters for determining the 
amount of excitation current, voltmeter, 
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eight-ton hand-power traveling crane is 
used for handling the machinery im the 
power-house. 

The present capacity of the plant is 
2,000 horse-power, and the cost to date has 
been $500,000. 

A transmission line is being built with 
much difficulty over the mountains from 
the plant via Lawton, Granite Creek, Mon- 
umental mine, Cable Grove and Columbia 
mine, to a point near Bourne. The line 
will be completed to this point by Sep- 
tember 1, after which it will be continued 
five miles further to the city of Sumpter. 
Power will be transmitted at 20,000 volts 
to Bourne, where there will be located a 
lowering transformer station with second- 
ary taps for 1,100 to 2,200 volts. 
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switches, ete. Panels B and C are gen- 
erator panels, upon which are mounted 
both alternating-current and direct-cur- 
rent ammeters and synchronizing outfit, 
oil-break switch, etc. Panel D is the load 
panel, with one Westinghouse graphic 
polyphase recording wattmeter, one West- 
inghouse graphic recording voltmeter, one 
type F Westinghouse polyphase indicating 
wattmeter, one static ground detector out- 
fit, one Tirrill voltage regulator. Panel 
E is the feeder panel, upon which are 
mounted two three-pole, single-throw au- 
tomatic oil-break circuit-breakers, thus 
Providing for two separate feeder cir- 
cults. All the high-tension switches are 
located in a manhole underneath the 
Switchboard and can be- operated from 
the board by bell cranks and leyers, An 


For lightning protection there will be 
placed at each end of the line, on the high- 
tension side, three low-equivalent light- 
ning arresters mounted on marble slabs 


with insulators, etc.; three oil-insulated, © 


self-cooling choke-coils of twenty amperes 
capacity, with insulators and all necessary 
auxiliaries, and disconnecting switches. 

The line is being built with tamarack 
poles thirty-five feet in length. The pres- 
ent circuit will consist of three No. 4 
B. & S. gauge hard-drawn copper wires 
spaced four centres. The insulators are 
triple petticoat Lima porcelain for 45,000 
volts, and will be tested to 80,000 volts. 
The insulators will be fastened to the 
cross-arms by one-and-one-eighth-inch 
composite iron pins. 
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(Oonoluded. ) 
FIFTY YEARS LATER. 

Fifty years have fled, and Hunt, Grove, 
Smee, Tyndall, Cowper, Joule, Bidder and 
Stephenson have long passed away. Lord 
Kelvin remains the sole and honored sur- 
vivor of that remarkable symposium. But 
the electric motor is a gigantic practical 
success, and the electric motor industry 
has become a very large one, employing 
thousands of hands. Hundreds of fac- 
tories have discarded their steam engines 
to adopt electric-motor driving. All trav- 
eling cranes, nearly all tram-cars, are 
driven by electric motors. In the navy 
and in much of the merchant service the 
donkey engines have been replaced by elec- 
tric motors. Electric motors of all sizes 
and outputs, from one-twentieth horse- 
power to 8,000 horse-power, are in com- 
mercial use. One may well ask: What 
has wrought this astonishing revolution 
in the face of the unanimous verdict of 
the engineers of 1857? 

The answer may be given in terms of 
the action and reaction of pure and ap- 
plied science. Pure science furnished a 
discovery; industrial applications forced 
its development; that development de- 
manded further abstract investigation, 
which in turn brought about new applica- 
tions. It was beyond all question the 
development of the dynamo for the pur- 
poses of electrotyping and electric light 
which brought about the commercial ad. 
vent of the electric motor. For about that 
very time Holmes and Siemens and Wilde 
and Wheatstone were at work developing 
Faraday’s magnetoelectric apparatus into 
an apparatus of more practical shape; and 
the electric lighthouse lamp was becoming 
a reality, which Faraday lived to see before 
his death in 1867. That eventful year 
witnessed the introduction of the more 
powerful type of generator which excited 
its own magnets. And even before that 
date a young Italian had made a pro- 
nouncement which, though it was lost 
sight of for a time, was none the less of 
importance. Antonio Pacinotti in 1864 
described a machine of his own devising, 
having a specially wound revolving ring- 
magnet placed between the poles of a sta- 
tionary magnet, which, while it would 
serve as an admirable generator of electric 
currents if mechanically driven, would 
also serve as an excellent electric motor if 
supplied with electric currents from a bat- 
tery. He thereupon laid down the prin- 
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1 Address b the resident of the Engineering Section. 
British Aceoclation for the Advancement of Science, 
Leicester, England, August 1, 1907, 
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ciple of reversibility of action—a principle 
more or less dimly foreseen by others, but 
never before so clearly enunciated as by 
him. And so it turned out in the years 
from 1860 to 1880, when the commercial 
dynamo was being perfected by Gramme, 
Wilde, Siemens, Crompton and others, 
that the machines designed specially to 
be good and economical generators of cur- 
rents proved themselves to be far better 
and more efficient motors than any of the 
earlier machines which had been devised 
specially to work as electromagnetic en- 
gines. Moreover, with the perfection of 
the dynamo came that cheap source of 
electric currents which was destined to 
supersede the battery. That a dynamo 
driven by a steam engine furnishing cur- 
rents on a large scale should be a more 
economical source of current than a bat- 
tery in which zine was consumed does not 
appear to have ever occurred to the engi- 
neers who in 185% discussed the feasi- 
bility of electric motive power. Indeed, 
had any of them thought of it they would 
have condemned the suggestion as chimer- 
ical. There was a notion abroad—and it 
persisted into the ’80’s—that no electric 
motor could possibly have an efficiency 
higher than fifty per cent. This notion, 
based on an erroneous understanding of 
the theoretical investigations of Jacobi, 
certainly delayed the progress of events. 
Yet the clearest heads of the time under- 
stood the matter more truly. The true 
law of efficiency was succinctly stated by 
Lord Kelvin in 1851, and was recognized 
by Joule in a paper written about the same 
date. In 187% Mascart pointed out how 
the efficiency of a given magnetoclectric 
machine rises with its speed up to a limit- 
ing value. In 1879 Lord Kelvin and Sir 
William Siemens gave evidence before a 
parliamentary committee as to the possible 
high efficiency of an electric transmission 
of power; and in August of the same year, 
at the British Association meeting at Shef- 
field, the essential theory of the efficiency 
of electric motors was well and admirably 
put in a lecture by Professor Ayrton. In 
1882 the present author designed, in illus- 
tration of the theory, a graphic construc- 
tion, which has been ever since in general 
use, to make the principle plain. The 
counter electromotive force generated by 
the motor when running, which Hunt and 
Tyndall deplored as a defect. is the very 
thing which enables the motor to appro- 
priate and convert the energy of the hat- 
terv. Its amount relatively to the bat- 
terv's own electromotive force is the 
measure of the degree to which the energy 
which would otherwise be wasted as heat 
is utilized as power. Pure science stepped 
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in then to confirm the possibility of a high 
efficiency in the electric motor per se. But 
pure science was also brought into service 
in another way. An old and erroneous 
notion, which even now is not quite dead, 
was abroad to the effect that the best way 
of arranging a battery was so to group its 
component cells that its internal resist- 
ance should be equal to the resistance of 
the rest of the circuit. If this were true, 
then no battery could ever have an effi- 
ciency of more than fifty per cent. It 
was supposed in many quarters that this 
misleading rule was applicable also to the 
dynamo. The dynamo makers discovered 
for themselves the fallacy of this idea, 
and strove to reduce the internal resistance 
of the armatures of their machines to a 
minimum. Then the genius of the la- 
mented John Hopkinson led him to apply 
to the design of the magnetic structure of 
the dynamo abstract principles upon which 
a rational proportioning of the iron and 
copper could result. A similar investiga- 
tion was independently made by Gisbert 
Kapp, and between these accomplished 
engineers the foundations of dynamo de- 
sign were set upon a scientific basis. To 
the perfection of the design the magnetic 
studies of our ex-president, Professor 
Ewing, contributed a notable part, since 
they furnished a basis for calculating out 
the inevitable losses of energy in armature 
cores by hysteresis and parasitic currents 
in the iron when subjected to recurring 
cycles of magnetization. Able construct- 
ive engineers, Brown, Mordey, Crompton 
and Kapp, perfected the structural devel- 
opment, and the dynamo within four or 
five years became, within its class, a far 
more highly efficient machine than anv 
steam engine. And as by the principle of 
reversibility every dynamo is also capable 
of acting as a motor, the perfection of the 
dynamo implied the perfection, both scien- 
tific and commercial, of the motor also. 
The solution in the *80’s of the problern 
how to make a dynamo to deliver current 
at a constant voltage when driven at a con- 
stant speed found its counterpart in the 
solution by Ayrton and Perry of the corre- 
sponding problem, how to make a motor 
which would run at constant speed when 
supplied with current at a constant volt- 
ave, Both solutions depend upon the 
aloption of a suitable compound winding 
of the field magnets. 

A little later alternating currents 
claimed the attention of engineers, and 
the alternating-current generator, or “al- 
ternator.” was developed to a high degree 
of perfection. To perfect a motor for al- 
ternating currents was not so simple a 
matter. But again pure science stepped 
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in, in the suggestion by Galileo Ferraris 
of the extremely beautiful theorem of the 
rotatory magnetic field, due to the com- 
bination of two alternating magnetic 
fields equal in amplitude, identical in fre- 
quency and in quadrature in space, but 
differing from each other by a quarter- 
period in phase. To develop on this prin- 
ciple a commercial motor required the in- 
genuity of Tesla and the engineering skill 
of Dobrowolsky and of Brown; and so the 
three-phase induction motor, that triumph 
óf applied science, came to perfection. 
Ever since 1891, when at the Frankfort 
Exhibition there was shown the tour de 
force of transmittting 100 horse-power to 
a distance of 100 miles with an inclusive 
efficiency of seventy-three per cent, the 
commercial possibility of the electric 
transmission of power on a large scale 
was assured. The modern developments 
of this branch of engineering and the 
erection of great power stations for the 
economic distribution of electric power 
generated by large steam plants or by 
water-turbines are known to all engi- 
neers. The history of the electric motor 
is probably without parallel in the lessons 
it affords of the commercial and indus- 
trial importance of science. 

But the query naturaliy rises, If a 
steam engine is still needed to drive the 
generator that furnishes the electric cur- 
rent to drive the motors, where does the 
economy come in? Why not use small 
steam engines, and get rid of all inter- 
vening electric appliances? The answer, 
as every engineer knows, lies in the much 
higher efficiency of large steam engines 
than of small ones. A single steam engine 
of 1,000 horse-power will use many times 
less steam and coal than a thousand little 
steam engines of one horse-power each, 
particularly if cach little steam engine re- 
quired its own little boiler. The little 
clectrie motor may be designed, on the 
other hand, to have almost as high an 
efficiency as the large motor. And while 
the loss of energy due to condensation, 
in Jong steam pipes is most serious, the 
loss of energy due to transmission of elec- 
trie current in mains of equal length is 
practically negligible. This is the abun- 
dant justification of the electric distribu- 
tion of power from single generating cen- 
tres to numerous electric motors placed 
in the positions where they are wanted to 
work, 

EDUCATION AND TRATNING OF ENGINEERS. 

Interplay of action and reaction make 
for progress, not only in the evolution of 
the scientific industries, hut also in the 
development of the individual engineer. 
In him, if his training is on right lines, 
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pure theory becomes an aid to sound 
practice; and practical applications are 
continually calling him to resort to those 
abstractions of thought, the underlying 
principles, which, when known and for- 
mulated, are called theories. Recent 
vears have brought about a so much bet- 
ter understanding of education, in its 
bearing upon the professions and con- 


structive industries, that we now seldom — 


hear the practical man denouncing theory, 
or the theorist pooh-poohing practice. It 
is recognized that each is useful, and that 
the best uses of both are in conjunction, 
not in isolation. As a result of this better 
understanding distinct progress is being 
made in the training of engineers. Of 
this the growth of the engincering de- 
partments of the universities, and of the 
technical colleges and schools, affords 
striking evidence. The technical schools, 
moreover, are recognizing that their stu- 
dents must have a sound preliminary edu- 
cation, and are advancing in the require- 
ments they expect of candidates for ad- 
mission, They are also finding out how 
their work may best supplement the prac- 
tical training in the shops, and are im- 
proving their curricula accordingly. In 
the engineering industry, too, Great Brit- 
ain is slowly following the lead taken in 
America, Germany and Switzerland, in the 
recognition afforded to the value of a 
systematic college training for the young 
engineer, though there is still much 
apathy, and even distrust, shown in cer- 
tain quarters. Yet there is no doubt that 
the stress of competition, particularly of 
competition against the industry and the 
enterprise of the trained men of other 
nations, is gradually forcing to the front 
the sentiment in favor of a rational and 
scientific training for the manufacturer 
and for the engineer. As William Watson, 
in his “Ode on the Coronation,” wrote in 
a yet wider sense of England: 

faa now the day is unto them that know, 

4 ae EON she stumbles on the 


= yonder march the nations full of eyes. 
ready is doom a-spinning. ... 


Truly the day is “unto them that know.” 
Knowledge, perfected by study and train- 
Ing, must be infused into the experience 
gained by practice ; else we compete at 
very unequal odds with the systematically 
trained workers of other nations. Nor 
must We make the mistake here in the 
organization of our technical institutions 
of divorcing the theory from its useful ap- 
plications, In no department is this more 
vital than in the teaching of mathematics 
to engineering students. For while no 
“ane person would deny that the study of 
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mathematics, for the sole sake of mathe- 
matics, even though it leads to nothing 
but abstract mathematics, is a high and 
ennobling pursuit, yet that is not the ob- 
ject of mathematical studies in an engi- 
neering school. The young engineer must 
learn mathematics not as an end in it- 
self, but as a tool that is to be useful to 
hım. And if it is afterward to be of 
use to him, he must learn it by using it. 
Hence the teacher of mathematics in an 
engineering school ought himself to be an 
engineer. However clever he be as a 
mathematical person, his teaching is un- 
real if he is not incessantly showing his 
learners how to apply it to the problems 
that arise in practice; and this he is in- 
capable of doing if these problems do not 
lie within his own range of experience and 
knowledge. Were he a heaven-born senior 
wrangler, he is the wrong man to teach 
mathematics if he either despises of is 
ignorant of the ways in which mathemat- 
ics enter into enginecring. The fact is, 
that for the great majority of engineer- 
ing students, the mental training they 
most need is that which will enable them 
to think in physics, in mechanics, in 
geometric space, not in abstract symbols. 
The abstract symbols, and the processes 
of dealing with their relations and com- 
binations, are truly necessary to them; but 
they are wanted not for themselves, but 
tc form convenient modes of expressing 
the physical facts and laws, and the inter- 
dependence of those physical facts and 
laws. When the student loses grip of the 
physical meaning of his equations, and 
regards them only as abstractions or 
groupings of symbols, woe betide him. 
His mathematics amount to a mere sym- 
bol-juggling. That is how paper engi- 
neers are made. The high and dry mathe- 
matical master who thinks it beneath him 
to show a student how to plot the equa- 
tions y = A sin x, or r= b sin 0, or who 
rever culls an example or sets a problem 
from thermodynamics or electricity, must 
be left severely on one side as a fossil. 
Better a living Whitworth scholar than a 
dry-as-dust Cambridge wrangler. He at 
least knows that elasticity is something 
more real than the group of symbols K = 
Ac dacs 

PH z? which any mathematician may 
“know,” even though he be blissfully ig- 
norant. whether the force required to elon- 
gate a square-inch bar of steel by one 
one-millionth of its length is ten ounces 
or ten tons. 

One evidence of the wholesome change 
of opinion that is springing up concern- 
ing the training of engineers is the aban- 
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donment of the system of taking premium 
pupils into works with no other test or 
qualification than that of the money-bag. 
Already many leading firms of engineers 
have been finding that the practice of tak- 
ing sons of wealthy parents for a premium 
does not answer well, and is neither to 
their own advantage nor, in many cases, 
to that of the “pupil,” whom it is no- 
body’s particular business in the shops to 
train. Premium pupilage is absolutely 
unknown in the engineering firms of the 
United States or on the Continent of Eu- 
rope. The firms who have abandoned it 
are finding themselves better served by 
taking the ablest young men from the 
technical schools and paying them small 
wages from the first, while they gain ex- 
perience and prove themselves capable of 
good service. Messrs. Yarrow & Company 
have led the way with a plan of their own, 
having three grades of apprenticeship, ad- 
mission to which depends upon the edu- 
cational abilities of the youths themselves. 
Messrs. Siemens have adopted a plan of 
requiring a high preliminary training. 
The Daimler Motor Company has like- 
wise renounced all premiums, preferring 
to select young men of the highest intelli- 
gence and merit. Messrs. Clayton and 
Shuttleworth have quite recently recon- 
structed their system of pupil-apprentice- 
ship on similar lines. The British West- 
inghouse Company and the British Thom- 
son-Houston Company have each followed 
an excellent scheme for the admission of 
capable young men. Even the conserva- 
tism of the railway engineers shows signs 
of giving way; for already the Great East- 
ern Railway has modernized its regula- 
tions for the admission of apprentices. 
What the engineering staffs of the rail- 
way companies have lost by taking in 
pupils because of their father’s purses 
rather than for the sake of their own 
brains it is impossible to gauge. But the 
community loses too, and has a right to 
expect reform. 

To this question, affecting the whole fu- 
ture outlook of engineering generally, a 
most important contribution was made in 
1906 by the publication by the Institution 
of Civil Engineers of the report of a com- 
mittee (appointed in November, 1903) to 
consider and report to the council upon 
the subject of the best methods of educa- 
tion and training for all classes of engi- 
neers. This committee, a most influential 
and representative body, consisting of 
leading men appointed by the several pro- 
fessional societies—the Institutions of 
Civil, Mechanical, and Electrical Engi- 
neers, the Institution of Naval Architects, 
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the Iron and Steel Institute, the Insti- 
tution of Gas Engineers, the Institution of 
Mining Engineers and two northern so- 
cieties—was ably and sympathetically pre- 
sided over by Sir William H. White. Its 
inquiries lasted over two years, and in- 
cluded the following sections: (1) Pre- 
paratory Training in Secondary Schools; 
(2) Training in Offices, Workshops, Fac- 
tories, or on Works; (3) Training in Uni- 
versities and Higher Technical Institu- 
tions; (4) Postgraduate work. The 
findings of this committee must be re- 
ceived as the most authoritative judgment 
of the most competent judges. So far as 
they relate to preparatory education 
they suggest a modernized secondary 
school curriculum in which there is no one 
specialized scientific study, but with em- 
phasis on what may be called sensible 
mathematics. They also formulated one 
recommendation so vital that it must be 
quoted in full: 

` “A leaving examination for secondary 
schools, similar‘ in character to those al- 
ready existing in Scotland and Wales, is 
desirable throughout the United King- 
dom. It is desirable to have a standard 
such that it could be accepted by the In- 
stitution [of Civil Engineers] as equiva- 
lent to the studentship examination, and 
by the universities and colleges as equiva- 
lent to a matriculation examination.” 

One may well wonder why such a rea- 
sonable recommendation has not long ago 
been carried out by the Board of Educa- 
tion. Perhaps it has been too busy over 
the religious squabble to attend to the 
pressing needs of the nation. 

The second set of recommendations re- 
lates to engineering training. It begins 
with the announcement that “long ex- 
perience has led to general agreement 
among engineers as to the general lines 
on which practical training should pro- 
ceed ;” but goes into no recommendations 
on this head beyond favoring four years 
in workshops, on works, in mines, or in 
offices, expressing the pious desire that 
part of this practical training should be 
obtained in drawing-offices, and suggest- 
ing that during workshop training the 
boys should keep regular hours, be subject 
to discipline, and be paid wages. It then 
lays down a dozen recommendations as to 
the “academic” training suitable for the 
average boy. He should leave school 
about seventeen; he should have a pre- 
liminary year, or introductory workshop 
course of a year, either between leaving 
school and entering college, or after the 
first year of college training. If the 
workshop course follows straight on on 
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leaving school, there must be maintenance 
of studies either by private tuition or in 
evening classes, so that systematic study 
be not suspended. For the average stu- 
dent, if well prepared before entering col- 
lege, the course should last three academic 
years (three sessions) ; in some cases this 
might be extended to four or shortened to 
A sound and extensive knowledge 
of mathematics is necessary in all branches 
of engineering, and those departments of 
mathematics which have no bearing upon 
engineering should not claim unnecessary 
time or attention. The committee strongly 
recommends efficient instruction in engi- 
neering drawing (necessarily given in the 
laboratory) in testing materials and struc- 
tures, and in the principles underlying 
metallurgical processes. In the granting 
of degrees, diplomas and certificates, im- 
portance should be attached to laboratory 
and experimental work performed by in- 
dividual students, and such awards should 
not depend on the results of terminal or 
final examinations alone. 

All this is most excellent. It will be 
seen that it is entirely incompatible with 
the premium-pupil system, which may 
therefore be regarded as having been 


weighed and found wanting. For two 


things clearly stand out; that the young 
engineer must be college-trained, and that 
when he goes to work he should be regu- 
larly paid. It would have been well if 
the committee could have been more ex- 
plicit as to the proper course of workshop 
training; for instance, as to the sys- 
tematic drafting of the young engineer, 
through the shops—forge, foundry, pat- 
tern-shop, fitting-shop, etc., and as to the 
proper recognition of the duty of the shop- 
foreman to allocate work to the novice in 
suitable routine. These are doubtless 
among the matters in which “long ex- 
perience had led engineers to general 
agreement.” But this being so, it would 
have beeen well to state them authorita- 
tively. A notable feature of this report 
ig its healthy appreciation of the advan- 
tages of training, and an equally healthy 
distrust of the practice of cramming for 
examinations. So soon as any subject 
is crammed, it ceases to afford a real train- 
ing. “Nature provides a very convenient 
safety-valve for knowledge too rapidly ac- 
quired.” It is even whispered that a new 
species of crammer has arisen to “prepare” 
candidates in engineering for the gradu- 
ate examinations of the Institution of 
Civil Engineers. The distinguished 
framers of this epoch-making report cn 
the education and training of engineers at 
least give no countenance to any such 
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parasitical development. For the scheme 
of education and training at which the 
committee has aimed is genuinely scienti- 
fic—a happy federation of the theoreti- 
cal with the practical. It seeks to place 
the training on a broad basis, and to se- 
cure to every future engineer worthy of 
the name the advantage of learning his 
professional work in both its aspects. It 
seeks, in short, to take advantage of that 
reflex action between science and its ap- 
plications in which lies the greatest stimu- 
lus to progress. Its adoption will utilize 
for the young engineer, and therefore for 
the engineering industry as a whole, the 
facilities for training now so widely af- 
forded throughout the country. If the 
institutions, schools, and colleges where 
engineering training is offered are but 


. rightly developed and co-ordinated, the 


engineers of Great Britain need have no 
fear as to holding their own against the 
trained engineers of other countries. It 
is for the employers to make use of these 
institutions, and to show that sympathetic 
interest in their efficiency which is essen- 


tial to their full success. 


—— 0 
British and American Street 
Railway Statistics. 

According to the British census of 1901 
and the United States census of 1900, 
sixty-nine per cent of the entire popula- 
tion of the United Kingdom was urban 
in character, compared with 44.6 per cent 
in the United States. The total urban 
population there was 29,144,726, and here 
23,850,000. 

In 1902 the total length of street rail- 
way track in the United Kingdom was 
2,336 miles. In the United States there 
were 22,328 miles of track. The urban 
population over there was 12,476 per 
mile of track, compared with 1,516 here. 
In 1902 British tramways carried 1,394,- 
452,983 passengers, compared with 5,521,- 
509,521 carried on the street railways of 
the United States. The average Amer- 
can car carried 93,585 passengers per year, 
as compared with 182,463 carried by each 
British car, showing that we are not, as & 
nation, more overcrowded here. 

—___<-@—=__— 
Illumination of Niagara Falls. 

It is stated that the first public illumi- 
nation of Niagara Falls will be given 
on the night of September 2, Labor Day, 
Forty-one projectors will be used, fifteen 
of which will be thirty inches in diameter, 
twenty-one will be eighteen inches 1m 
diameter and five will be sixteen inches 
in diameter. It is expected that the light 
from the thirty-inch projectors 
visible in Toronto and Rochester. Twenty 
of the projectors will be located on a ae 
platform, 250 feet in length, in the gorge 
on the Canadian side, and the remainder 
of the battery will be located on the T 
of the gorge bank to sweep the uppe 
rapids. 
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FEW years ago the slowest-moving 
and most neglected of the British 


colonies, the Dominion of Canada 
to-day represents one of the most im- 
portant and progressive dependencies in 
the world. In almost every direction in 
art, science, in commerce and labor, Can- 
ada has forged ahead during the last five 
or six years at a rate which not only 
taxes the imagination to picture the re- 
sults, but which has created statistics 
which are almost unbelievable. Taking 
1881, the date of the incorporation of the 
Canadian Pacific Railway, as the starting 
point for an industrial upbuilding, we 
find that the population at that time was 
4,324,810. This is now placed at 5,766,- 
606. In 1881 there were thirty-five towns 


MR. C. F. Sise, PRESIDENT OF BELL TELEPHONE 

COMPANY OF CANADA. 
with a population of 5,000 or over, the 
aggregate of these thirty-five towns being 
about 660,000. In 1906 there were sixty- 
two large towns with an aggregate popula- 
tion of 1,330,000. Emigration from Great 
Britain, and, indeed, from the’ United 
States, is increasing, some 150,000 immi- 
grants having entered the Dominion dur- 
ing the first six months of the present 
year, 

It was not long ago that lumbering was 
the chief industry and lumber the most 
extensive export of the Dominion. This 
18 still an important item, but it has been 
eclipsed by the quantity of farm produce 
exported. This, of course, is significant 
of the development of the country. What 
was forest is now being turned into cul- 
tivated land. The total exports in 1898 
amounted to $164,150,000. In 1906 they 
had increased to $256,586,000. 

Canada is rich in all the natural re- 
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sources that go to make up the prosperous 
country. The principal mineral resources 
are coal, gold, iron, petroleum, asbestos, 
copper, silver and nickel. 

The value of land in Canada has in- 
creased remarkably. The advance in price 
of Hudson Bay shares illustrates the ap- 
preciation in the value of the prairie land 
in the Dominion. The Hudson Bay Com- 
pany is the largest land owner, next to 
the Canadian Pacific Railway, in the 
country. In 1881 these shares were worth 
about twenty. In 1902 the price was thir- 
ty-seven ; in 1904 it rose to fifty-four, and 
in 1906 it touched 129. ; 

Another natural source of wealth in 
which Canada takes a unique position is 
its unparalleled water-power possibilities. 
Quebec is supplied with power from 
waterfalls near at hand; Montreal with 
power developed at Shawinigan and 
Chambly; Ottawa from falls near at hand ; 
Toronto, Hamilton and other Ontario 
towns with power radiating from Niagara 
Falls; Port Arthur by power developed 
on the Kamanistiquia river; Winnipeg by 
power developed from Lac du Bonnet, and 
Calgary by power from the Bow river. 
Vancouver and Victoria, on the Pacific 
coast, are supplied by hydraulic develop- 
ments near to each city. And here and 
there in the territory between are great 
natural watersheds, immense divides, val- 
leys and drainage areas which make the 
forecast possible that the time may come 
when every wheel in the Dominion will be 
turned through power developed by some 
form of electrical generator. 

As an indication of the immense hy- 
droelectric development and possibilities, 
the conditions in a comparatively re- 
stricted area may be pointed out. In the 
Niagara district, according to figures 
taken from the report of the Hydroelectric 
Power Commission of the Province of On- 
tario, the Hamilton Cataract Power, Light 
and Traction Company has a maximum 
capacity for 29,000 horse-power; the Ca- 
nadian Niagara Power Company, 100,000 
horse-power; the Electrical Development 
Company of Ontario, Limited, 125,000 
horse-power, and the Ontario Power Com- 
pany, 180,000 horse-power. 

Going further west and to the north, 
there is available, according to the same 
source of information, a minimum twen- 
ty-four-hour horse-power on the Moira 
river and its tributaries of 4,900; on the 
upper Trent river, 17,265; on the lower 
Trent river, 43,510; in the Lake Huron 
and Georgian Bay district, 59,503 horse- 


power; in the Ottawa valley and St. 
Lawrence river district, 1,421,366 horse- 
power, and in the Algoma, Thunder Bay 
and Rainy river district, 359,119 horse- 
power. 

In the well-settled cities electrical de- 
velopments have gone forward at a rapid 
rate. Not only are immense amounts of 
power used for traction and lighting pur- 
poses, but the motor loads of the various 
central stations form no small part of 
the total demand. 

One of the earliest electrical develop- 
ments of the Dominion was the Bell Tele- 
phone Company of Canada. This was 
incorporated in 1880 under a special act. 


Mr. H. P. Dwicut, PRESIDENT OF THE GREAT 
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The company operates in the provinces 
of Quebec, Ontario, Manitoba, Alberta, 
Saskatchewan and the territories. Its 
capital stock issued is $9,980,800. In 
1906 there were 95,145 subscribers, 571 
exchanges, 1,160 agencies, 9,391 miles of 
poles, and 43,400 miles of wire. The of- 
ficers and directors are C. F. Sise, presi- 
dent; Hon. Robert Mackay, vice-presi- 
dent; W. G. Slack, secretary and treas- 
urer; F. P. Fish, W. R. Driver, R. Archer, 
Charles Cassils, Hugh Paton, Thomas 
Sherwin and H. D. Warren. 

Of course, in point of time the first 
electrical development was the telegraph. 
This is now represented in the Dominion 
principally by the Great Northwestern 
Telegraph Company of Canada. The capi- 
tal invested in this company and in the 
companies, the lines of which are leased, 
is $3,800,000. The company has 1,500 
telegraph stations in the Dominion. The 
total mileage is 18,000, and there are 35,- 
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000 miles of wire. ‘The officers ate H. P. 
Dwight, president; I. McMichael, vice- 
president and general manager; George 
D. Perry, secretary-treasurer; A. C. Mc- 
Connell, auditor. 
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In learning, the Dominion has advanced 
at the same rate as in industry. Notable 
among the institutions for the advance- 
ment of science and art is McGill Univer- 
sity, situated at Montreal, and it is par- 
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ticularly gratifying to realize that this 
grand institution was reared and has been 
fostered by men who made their mark 
and achieved their fortunes in the Domin- 
ion. 


The Canadian Westinghouse Company, Limited, 


HE name Westinghouse has a world- 

T wide significance in the industrial 
field. Representing the most solid 
elements of modern enterprise and prog- 
ress, the Canadian Westinghouse Com- 
pany, Limited, of Hamilton, Ontario, is 
one of the prominent examples of Cana- 
dian business development. The Cana- 


. dian organization is quite distinct from 


the American concern, considerable 
Canadian as well as Westinghouse capi- 
tal being invested in the enterprise. The 
board of directors consists of the follow- 
ing: George Westinghouse, George . C. 
Smith, L. A. Osborne, W. Y. Soper, C. F. 
Sise, H. H. Westinghouse, Thomas 
Ahearn, P. J. Myler, Hon. J. M. Gibson 
and Charles A. Terry. The officers are: 
president, George Westinghouse; first 
vice-president, H. H. Westinghouse; sec- 
ond vice-president, L. A. Osborne; third 


vice-president, general manager and 


Hamilton, Ontario. 


‘Mr. PauL J. MYLER, VICE-PRESIDENT AND 


GENERAL MANAGER, CANADIAN WEsT- 


INGHOUSE COMPANY, LIMITED, HAMILTON, 
ONTARIO. 
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treasurer, Paul J. Myler; secretary, John 
H. Kerr; manager of works, F. A. Mer- 
rick. The head office of the company is, 
of course, in Hamilton, and sales offices 
are established in ‘Toronto, Montreal, 
Halifax, Winnipeg and Vancouver. 

The air-brake department, which was 
started as a manufacturing plant in 
Canada about eleven years ago, has been 
consolidated with the electrical depart- 
ment in the Canadian company, the old 
air-brake works being left intact. The 
agreement with the Pittsburg company 
places at the disposal of the Canadian 
concern all the inventions and designs of 
the former. 

The lines of manufacture include alter- 
nating and direct-current generators and 
motors, controllers, transformers, switches 
and switchboards, rheostats, measuring 
instruments, arc lamps and various sub- 
sidiary products. 

In laying out the yards and buildings 
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BIRD's-EYE VIEW OF THE WORKS OF THE CANADIAN WESTINGHOUSE COMPANY, LIMITED, HAMILTON, ONTARIO. 
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and in the design of the buildings pro- 
vision has been made for systematic han- 


dling of materia] and for cxtensions when 
these may become necessary. This has 
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been facilitated by the adoption of com- 
plete electrical drive for the plant, the 
freedom from the necessity of grouping 
the buildings around a central station 
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with mechanical tratismisslon giving cone 
siderable flexibility to the design of the 
works. The warehouse, which may be con- 
sidered the central building of the works, 
runs north and south, a small machine 
shop wing projecting to the east end, and 
a larger machine shop wing to the west. 
At the immediate end of the large ma- 
chine shop are the foundry, pattern shop 
and pattern-storage shop. To the east of 
the warehouse are the boiler house, the 
insulation building and the substation. 
Somewhat detached and to the northeast 
are the office building and the air-brake 
plant. This layout will be understood 
from a study of the accompanying ground 
plan. 

Raw material is brought into the yards 
and the finished product shipped out on 
railway sidings. Throughout the yard 
and buildings the material is handled by 
an industrial railway of twenty-four-inch 
gauge, and also by traveling and jib 
cranes, the motive power for the indus- 
trial railway consisting of storage-battery 
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locomotives, designed and built by the 
company. 

The buildings are of concrete and brick, 
the foundations and walls to the window 
sills being constructed of concrete, and 
the walls above of brick. The floors and 
roofs are of reinforced concrete, as are 
also the building columns. The roofs are 
nearly flat, and the drainage leaders are 
brought down through the interior of the 
building to avoid freezing in cold weather. 

Although the buildings are of practi- 
cally fireproof construction, an excellent 
fire-protection system has been installed. 
In the annex to the boiler house there is 
located a fire pump of 1,500 gallons per 
minute capacity, this being a standard 
Underwriters’ duplex, made by the 
Knowles Steam Pump Company. To in- 
sure immediate availability of service, 
steam is constantly kept up in the Stir- 
ling boiler plant adjoining, and an emer- 
gency supply of 150,000 gallons of water 
is continually kept in an underground, 
concrete-lined reservoir near the pump. 
The fire equipment includes pipes for 
sprinklers and numerous coils of hose con- 
nected to auxiliary piping, each coil being 
marked by a distinct signal light. 

The heating and ventilating of the 
buildings is carried out on the direct 
system, air being drawn from the outside 
by large fans and discharged into the 
buildings by means of piping, the foul air 
finding egress through regular ventilating 
outlets. The system was installed by 
Sheldon & Sheldon, of Galt, Ontario. 

A particularly creditable feature of the 
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general plan of the works is the arrange- 
ment for the convenience of employés. 
The toilet and bath rooms are located on 
the mezzanine floors in the different build- 
ings, and are accessible by broad stairways 
of steel and concrete construction through- 
out. 

With regard to the driving of the plant, 
wherever feasible induction motors have 
been used. This refers to group driving, 
however, as practically all the individually 
driven tools are equipped with direct-cur- 
rent, variable-speed motors, operated on a 
three-wire, 220-110-volt system. 

Compressed air is used for various pur- 
poses, particularly in the foundry and as- 
sembling floors for operating pneumatic 
tools. The compressor, built by the Cana- 
dian Rand Drill Company, is located in 
the main machine shop, and is operated 
by a fifty-horse-power induction motor. 
For the annealing ovens and tempering 
furnaces in different parts of the works, 
gas and crude oil equipments are necessary. 
The gas-generating plant is situated in a 
small building between the machine shop 
and the foundry. This plant was installed 
by the American Gas Furnace Company. 
The gas is made from naptha, a large tank 


of which is stored under ground. The 


crude oil equipment, installed by the 
Rockwell Engineering Company, consists 
of an underground tank, together with a 
pump, situated in the gas-generating 
building, and the necessary piping to con- 
vey the oil to the desired points. 

The pattern shop is a three-story build- 
ing and basement. The basement and the 
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first floor constitute a carpenter and cabi- 
net shop, pattern-making proper being 
conducted on the second and third floors. 
The pattern-storage building is situated 
adjacent to the pattern-making shop. 

The foundry building is of monitor-roof 
construction, with three bays. The mid- 
dle bay constitutes the moulding depart- 
ment, and is served by a twenty-ton crane 
built by the Northern Engineering Com- 
pany, equipped with alternating-current 
motors. The building is also served 
throughout its entire length by a traveling 
jib crane of seven and one-half tons’ capac- 
ity. The cupola room is situated in the 
northern part of the west bay, the southern 
part of the same bay serving as the brass 
foundry. A portion of the east bay is par- 
titioned off to serve as a blacksmith shop. 

The genera] machine shop is equipped 
with two twenty-ton electric cranes, sup- 
plied by the Morgan Engineering Com- 
pany, and is operated by direct-current 
motors. 

The punch department is at the west 
end of the small machine shop, and is 
traversed throughout its length by a five- 
ton, Northern Engineering Company 
crane, driven by a direct;current motor. 
The other departments of the works in- 
clude the shafting department, located in 
the small machine shop; the bearing, com- 


mutator and brush-holder department, sit- 
uated directly above the shafting depart- 
ment; the screw-machine department, lo- 
cated on an upper gallery between the 
warehouse and the machine shop; the test 
department, the tool room and the general 
offices. 


Allis-Chalmers-Bullock, Limited, Montreal, Quebec. 


LLIS - CHALMERS - BULLOCK, 
A Limited, was originally incor- 
porated in 1903 as the Ca- 

nadian Bullock Electric Manufacturing 
Company, Limited, with a capital of 
$1,000,000, to. manufacture chiefly elec- 
tric apparatus for the Canadian market, 
in connection with the well-known Cin- 
cinnati firm. When the latter company 
was absorbed next year by the Allis-Chal- 
mers Company, of Milwaukee, Wis., the 
name was changed to Allis-Chalmers-Bul- 
lock, Limited, and the capital increased to 
$1,200,000. The company also secured 
for Canada the exclusive rights to manu- 
facture and to sell the varied products of 
these two companies, with, of course, the 
benefit of their engineering experience. 
In the meantime it acquired the present 
property, and among the valuable fran- 
chises held by the former owners, 


the exclusive right for Canada to manu- 
facture and to sell the hoisting engines, 
ballast unloaders and other products of 
the Lidgerwood Manufacturing Company, 
of New York. The works on the site 


‘were at once enlarged and sales offices 


opened in New Glasgow, Nova Scotia; 
Montreal, Quebec; Toronto, Ontario; Win- 
nipeg, Manitoba; Nelson, British Colum- 
bia, and Vancouver, British Columbia. 
In November, 1906, the capital was again 
increased to $2,500,000. There are now 
over 500 men at work in the shops. 

The property of the company, occupy- 
ing about twenty acres, is situated at Rock- 
field, three miles west of Montreal, and, 
being on the bank of the Lachine Canal 
and skirted by both the Canadian Pacific 
Railway and the Grand Trunk Railway 
systems, has excellent shipping facilities. 
The works, a view of which is given in 


Fig. 1, include the main machine shop, 
400 feet long, 100 feet wide, thirty-five 
fect high; electric shop and power-house, 
about the same size; foundry, 200 feet 
long, 100 feet wide, thirty-five feet high; 
pattern shop, 180 feet by sixty feet by 
twenty feet; blacksmith shop, 100 feet by 
eighty feet by thirty feet; office, and other 
buildings. As the equipment is thoroughly 
up-to-date and of a character to be ex- 
pected in works of this size, it may be of 
more interest to refer to the company’s 
electrical products. 

Although only a few years in business, 
the company has made surprising progress 
in many lines. For instance, it has had 
in successful operation for over a year in 
the power-house of the Northern Alumi- 
num Company at Shawinigan Falls, Que- 
bec, six 940-kilowatt, direct-current, inter- 
polar generators, the largest machines of 
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the kind ever built, and the only ones so 
far in operation in Canada. Their orig- 
inal rating was 2,570 amperes at 365 
volts, but they have operated perfectly 
under 2,570 amperes at 425 volts. The 
plant of the Laprairie Brick Company, 
across the river from Montreal, is oper- 
ated entirely by this company’s induction 
motors, which include one of 500 horse- 
power, one of 300 horse-power, and other 
smaller ones, the aggregate being over 
1,000 horse-power. The mines of the As- 
bestos and Asbestic Company, at Danville, 
Quebec, use one 900-horse-power, two 300- 
horse-power, one fifty-horse-power and 
several smaller induction motors. For 
over a year there has been in satisfactory 
operation at the high-service pumping 
station of the Montrea] Waterworks a 400- 
horse-power induction motor, driving at 
constant speed a fourteen-inch, three- 
stage centrifugal pump of a capacity of 
5,000,000 Imperial gallons in twenty-four 
hours against 250 feet head. The official 
test conducted by Professor Herdt, of Mc- 
Gill University, on behalf of the city, 
showed an overall efficiency of sixty-six 
per cent on the whole unit. The water- 
works plant of the city of Three Rivers 
includes a two-speed induction motor, ca- 
pable of 100 horse-power at 900 revolu- 
tions per minute, and 150 horse-power at 
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higher speed. The domestic pressure is 
ninety pounds per square inch, and the 
fire pressure 150 pounds per square inch. 

The new Canadian Pacific Railway Ho- 


Mr. J. A. MILNE, GENERAL MANAGER, ALLIS- 
CHALMERS-BULLOCK, LIMITED, MONTREAL, 
QUEBEC. 


tel at Winnipeg is lighted by four of the 
company’s seventy-five-kilowatt direct-cur- 
rent generators, and the new Canadian Pa- 
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type alternators, exciters, switchboards and 
other auxiliary apparatus, all built by the 
company. At the Canadian Copper Com- 
pany’s works, Copper Cliff, there have been 
in operation during the past year induc- 
tion motors built by Allis-Chalmers-Bul- 
lock, Limited, aggregating over 3,000 
horse-power and including three of 600 
horse-power, each three-speed, driving 
blowing engines; one of 500 horse-power, 
constant-speed, driving a blowing engine; 
one of 300 horse-power, driving an air- 
compressor, and one of 150 horse-power, 
driving a six-inch, four-stage centrifugal 
pump. 

The company is now paying particular 
attention to hydroelectric work, being the 
only one in Canada which designs and 
builds both water-wheels and electric ap- 
paratus. Among the contracts of this sort 
recently completed was a plant for the 
Quebec Railway, Light and Power Com- 
pany, including a twin_ horizontal, en- 
closed turbine, 2,200 horse-power, 222 
revolutions per minute, with forty-inch 
runners, to operate under sixty feet head, 
direct-connected to a 1,500-kilowatt, 11,- 
000, to 5,500-volt, sixty and two-thirds 
cycles, two-phase alternator. At the time 
of writing there were ready for shipment 
three horizontal turbines each of 5,350 
horse-power under fifty feet head, provided 
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Fic. 1.—GENERAL VIEW OF WORKS, ALLIS-CHALMERS-BULLOCK, LIMITED, MONTREAL, QUEBEC. 


1,200 revolutions per minute, 2,200 volts, 
sixty-cycle, three-phase driving a two- 
stage centrifugal pump, which delivers 
1,500,000 Imperial gallons at the slower 
and 2,000,000 Imperial gallons at the 


cific Railway Hotel at Victoria, British 
Columbia, by three similar generators. 
There was recently put into operation a 
lighting plant for the town of Kenora, 
including three 625-kilowatt, water-wheel- 


with oil regulating governors, for the plant 
of,the Montreal Light, Heat and Power 
Company on the Soulanges Canal, about 
forty miles from the city. A novel feature 
of this development is the use of concrete 
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Limited. Fig. 2 is a view of the electrical 
test department, showing on the left a 
300-horse-power, 450 revolutions per min- 


draft tubes designed by Allis-Chalmers- 
Bullock, Limited, and used there for the 
first time in this country. The company 


Fic. 2.—Vrew IN ELECTRICAL TEST DEPARTMENT, ALLIS-CHALMERS-BULLOCK, 
MONTREAL, QUEBEC. 
is also the only one in Canada which builds ute, 2,200-volt, three-phase, thirty-cycle 
complete electric hoisting engines, and induction motor, and on the right a 625- 
among those under construction was a re- kilowatt, 150 revolutions per minute, 


Fic. 3.—View In WINDING DEPARTMENT, ALLIS-CHALMERS-BULLOCK, LIMITED, 
MONTREAL, QUEBEC. 


versible double-friction drum hoist to be 
driven by a 150-horse-power induction 
motor for the Mond Nickel Company, 


2,400-volt, three-phase, sixty-cycle water- 
wheel type alternator; a 300-horse-power, 
500 revolutions per minute, 550-volt, 
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three-phase, sixty-cycle induction motor, 
arranged for rope drive; a small vertical 
induction motor for pumping sewage, and 
other apparatus. Fig. 3 is a view of the 
winding department, in which are seen 
lighting transformers, as well as field 
coils and other details of electric appara- 
tus. The company also designs and builds 
its own switchboards. 

The officers and directors of. the com- 
pany are as follows: 

President—Edgar McDougall. 

Vice-President—Henry J. Fuller. 

General Manager—James A. Milne. 

Secretary-Treasurer—Arthur F. Cay- 
ford. 

Directors—Edward D. Adams, chair- 
man finance committee, Allis-Chalmers 
Company, New York; Charles Allis, chair- 
man, executive committee Allis-Chalmers 
Company, Milwaukee; George Bullock, 
president United Gas and Electric Com- 
pany, New York; Henry J. Fuller, presi- 
dent Canadian Fairbanks Company, Lim- 
ited, director Canadian Rubber Company, 
Limited, Montreal; Lloyd Harris, 
president Brantford Screw Company, 
Limited, president Canada Glue Company, 
Limited, Brantford; Phelps Johnson, gen- - 
eral manager and director Dominion 
Bridge Company, Limited, Montreal; Ed- 
gar McDougall, president John McDou- 
gall Caledonian Iron Works Company, 
Limited, president Canadian Iron and 
Foundry Company, Limited, Montreal; 
Wm. C. McIntyre, president Dominion 
Woolen Manufacturing Company, Lim- 
ited, president McIntyre, Son & Co., Lim- 
ited, Montreal; Wm. McMaster, vice-pres- 
ident and general manager Montreal Roll- 
ing Mills Company, Limited, Montreal; 
James A. Milne, general manager Allis- 
Chalmers-Bullock, Limited, Montreal; 
Joseph S. Neave, financier, Cincinnati; 
W. W. Nichols, vice-president Allis-Chal- 
mers Company, New York; Alex. Prin- 
gle, T. Pringle & Son, Limited, director 
R. E. T. Pringle Company, Limited, di- 
rector Canadian Rubber Company, Lim- 
ited, Montreal; James W. Pyke, president 
J. W. Pyke & Co., president Phoenix 
Bridge Company, Limited, vice-president 
Imperial Coal and Coke Company, Lim- 


ited, Montreal; Walter H. Whiteside, pres- 
ident Allis-Chalmers Company, Milwau- 
kee, 


The Packard Electric Company, Limited, St. Catharines, 


Ontario. 


Catharines, with branches at Montreal 
and Winnipeg. ‘The company’s line of 
products includes incandescent lamps, re- 
cording wattmeters, transformers and in- 


of the Dominion is the Packard 
Klectric Company, Limited, the 
head offices and works of which are at St. 


00` of the representative companies 


The latter have recently 
been placed on the market, and are attract- 
ing considerable attention, owing to their 
liberal design, both mechanically and elec- 


duction motors. 
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trically. The Dominion government has 
recently placed orders with the Packard 
company for 100 five-horse-power motors 
for the operation of the lock-gate mechan- 
isms on the Welland Canal. This order 
was secured after competitive tests had 
been made by the electrical engineer of 
the Department of Railways and Canals. 
Considerable interest is also being mani- 
fested in the company’s transformers for 
the reason that some recent orders include 
units as large as 750 kilowatts, 12,000 
volts, twenty-five cycles, for Niagara 
power circuits. 

Until recently the company confined its 
work principally to smaller sizes, but the 
large amount of business offered as a re- 
sult of developments of Niagara power has 
attracted manufacturers to the district and 
rendered it necessary for the company to 
increase its facilities to put its factory in 
shape to handle a large amount of bigger 
business which had heretofore been en- 
joyed by one or two of the older com- 


panies. The company is now in a position 
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to compete for this larger business, and 
has been successful in securing orders for 
a large amount of work which is now 
being handled in its factory. 

The incandescent-lamp department is 
the oldest branch of the company’s busi- 
ness, having been in operation for nearly 
fifteen years; in fact, the company was 
organized to manufacture lamps in Can- 
ada and started in Montreal, shortly after 
moving to St. Catharines. The Packard 
lamps were used by nearly all of the first 
electric light plants in Canada. The rep- 
utation of the lamps in the old days has 
been kept up, and as modern methods of 
manufacture have been introduced they 
have been adopted, so that the lamp de- 
partment is up-to-date in every respcct, 
and the demand is such that the facilities 
are taxed to the limit. 

The company’s type G recording watt- 
meter has been on the market for about 
five years, and during that time nearly 
30,000 of all sizes have been sold. The 
company was the first to incorporate the 
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ball-bearing feature, and such care and 
attention have been given to every detail 
that throughout Canada a reputation has 
been established which makes it one of 
the most popular meters of its kind on 
the market, a number of the largest cen- 
tral stations using it exclusively. 

The company’s business extends through- 
out Canada from coast to coast, the east- 
ern business being looked after by branch 
offices in Montreal, and the western busi- 
ness by a branch office in Winnipeg. The 
central or Ontario section is handled from 
the main office. 

The company is the Canadian reprc- 
sentative of the American Instrument 
Company, the Jandus Electric Company 
and the Crocker-Wheeler Company. The 
advent of the latter company into the al- 
ternating-current field and the rapid 
progress which has been made in its 
development of standard apparatus in 
both large and small units, have added 
greatly to the prestige and opportunities 
of the Packard Electric Company. 


The Canadian General Electric Company, Limited, and the 


Canada Foundry Company, Limited, Toronto- 
| and Peterboro, Ontario. 


HE annual report of the directors of 
the Canadian General Electric 
Company, Limited, and the Canada 

Foundry Company, Limited, to the 
shareholders on Wednesday, March 27, 
showed a total surplus of $1,969,354.39. 
The business of the company for the vear 
had been most satisfactory, resulting in a 
profit of $853,675.19. To this should be 
added in the profit and loss statement the 
amounts of $220,000 received as premium 
on the issue of 11,000 shares of common 
stock, and $90,762.60, being the balance 
at the credit of profit and loss on the first 
of January, 1906, making a total of $1,- 
164,437.85. Of this total, $484,690.14 was 
paid out in dividends; $71,160.12 is cred- 
ited to bank interest: $320,000 was added 
to reserve fund, and $219,553.20 was writ- 
ten off for depreciation. 

At the present time the company owns 
unoccupied lands at a cost valuation of 
$355,000. These lands, which otherwise 
would be built upon, and impossible to 
acquire, except at an almost prohibitive 
Price, mainly adjoin the present sites of 
the manufacturing plants at Peterboro and 
Davenport, 


Li KO : } 
ast year two new large manufacturing 


buildings were constructed, one at Peter- 
boro, and the other at Davenport. Both 
of these buildings are of steel-frame con- 
struction, and designed for heavy working 
strains. 

The first invasion of the interests now 
constituting the Canadian Gencral Elec- 
tric Company into the industrial ficld was 
as Canadian agent for the Thomson-Hous- 
ton Electrical Company, an American con- 
cern, which, less than eighteen years ago, 
expanded into the Toronto Construction 
and Electrical Supply Company. This 
company, after a brief industrial compe- 
tition, bought out the Canadian works of 
the Edison General Electric Company at 
Peterboro, Ontario, and became the nu- 
cleus of the present Canadian General 
Electric Company. The iron and steel 
department of the present company began 
to develop in 1900, when the Canadian 
General Electric Company bought the 
works of the St. Lawrence Foundry Com- 
pany. About that time, also, the Diamond 
Machine and Screw Company was taken 
over, and shortly afterward the Northey 
Pump Company. 

The works of the Canadian General 
Electric Company are at Peterboro, seven- 


ty-five miles from the city of Toronto. 
The hydroelectric installation furnishing 
current for driving the apparatus is lo- 
cated four miles above the works. The 
plant includes the following departments: 
Central machine shop, 527 feet by 100 
feet, with twenty-five-foot galleries all 
around; storage and shipping building 
and punch press department, two stories 
high, 440 feet by 80 feet, with a forty-foot 
gallery on one side of the ground floor; 
lamp and wire department, 272 feet by 
50 feet, two stories high; transformer 
building, 125 feet by 50 feet; compound 
building, 144 feet by 50 feet; brass foun- 
dry, 137 fect by 42 fect; blacksmith shop, 
170 feet by 42 feet; carpenter shop and 
pattern department, 125 feet by 60 feet, 
two stories high; boiler house, 54 feet by 
58 feet; electric substation, 52 feet by 38 
feet; carbon building, 150 fect by 75 feet, 
three stories high; porcelain department, 
150 feet by 100 feet, two stories high; 
storage shed, 204 feet by 26 feet; paint 
shop, 122 feet by 20 feet. In addition 
to these there are the new buildings al- 
ready referred to. 

In 1901 a beginning was made on the 
present shops of the Canada Foundry 
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Company at Davenport. The foundry, 
pattern shop, bridge shop, machine shop 
and power-house were built on what was 
practically a barren tract. The next year 
the bridge shop was more than trebled in 
size and capacity, and the boiler shop was 
commenced. Then the company went into 
making horizontal return-tubular and 
water-tube boilers and locomotives. Two 
years later the pipe foundry was added. 
In 1905 the company went into the manu- 
facture of steam shovels, at first in the 
yard, later in the machine shop, which at 
this time is being more than doubled in 
size. For selling and distributing the out- 


put of the works of both the Canadian ` 


General Electric Company and the Cana- 
da Foundry Company, in addition to the 
head office at 14 and 16 King street, 
Kast, Toronto, branch offices are main- 
tained at Halifax, Montreal, Ottawa, Win- 
nipeg, Roslyn and Vancouver. 

The officers of the company are: W. 
R. Brock, president; H. P. Dwight, first 
vice-president; Frederic Nicholls, second 
vice-president and general manager; H. 
G. Nicholls, assistant general manager 
and secretary. The directors are the above 
and Hon. G. A. Cox, Rodolphe Forget, 
H. S. Holt, Hon. Robert Jaffray, Hon. J. 
K. Kerr, William Mackenzie, W. D. Mat- 
thews, James Ross and E. R. Wood. 

- Prominent among these directors, and 
representing most significantly the type of 
man primarily responsible for Canada’s 
great industrial development, the figure of 
Frederic Nicholls looms up with greater 
distinctness than that of almost any other 
public man in the Dominion. It was in 
1874 that Frederic Nicholls, a young 
Englishman, went to Canada, where he 
very soon took up the cudgels of the 
National Policy party and espoused the 
cause of the Canadian Manufacturers’ As- 
sociation. In 1879 Mr. Nicholls went tc 
Toronto from Ottawa, and became acting 
secretary of the Canadian Manufacturers’ 
Association, securing the secretaryship in 
1882. He soon became a devoted student 
of the tariff, and made a special study of 
economic conditions in Canada. In Jan- 
uary, 1882, he purchased a paper pub- 
lished in Ottawa, called the Industrial 
World. This paper, under Mr. Nicholl’s 
guidance, was made the organ of the Ca- 
nadian Manufacturers’ Association, and 
called the Canadian Manufacturer. As its 
editor, Mr. Nicholls became one of the 
best practical authorities in Canada on 
the tariff. He led in the onslaught on the 
commercial union proposed in the United 
States Congress by Butterworth and Wi- 
man, and during the period between 1886 
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and 1891 did more to successfully turn’ 


the issue toward a national policy than 
probably any other single individual in 
Canada. During his early years, as editor 
of the Canadian Manufacturer, Mr. Nich- 


Mr. FREDERIC NICHOLLS, VICK-PRESIDENT AND 
GENERAL MANAGER OF THE CANADIAN GEN- 
ERAL ELECTRIC CoMPANY, LIMITED. 


olls became Canadian agent for the Thom- 
son-Houston Electrical Company. Later, 
in 1886, he established what was known 
as the “Permanent Exhibition,” where 
electrical apparatus, as it was invented 
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During his early training as a boy in 
London, and later as the result of his 
technical education at Stuttgart, Mr. 
Nicholls was deeply interested in the sub- 
ject of electricity. Although electricity as 
a form of commercial power had not been 
much exploited at that time, and was par- 
ticularly dormant in Canada, a modest 
syndicate of ten men, headed by Mr. 
Nicholls, each contributed $1,000 to a 
fund for the purpose of investigating the 
possibilities of Canadian electrical devel- 
opment. One of the immediate results of 
this enterprise was the organization of the 
Toronto Incandescent Light Company, 
which was the first organization to ex- 
ploit an incandescent system of lighting 


-in Canada. A year later Mr. Nicholls un- 


dertook the development of the Toronto 
Construction and Electrical Supply Com- 
pany, which was formed to build the ap- 
paratus for the Toronto Incandescent 
Company. This company laid the first 
underground system of wires in Canada, 
and shortly after entered into competition 
with the Edison General Electric Com- 
pany, which had built a plant in 1880 at 
Peterboro. The competition resulted in 
the capitulation of the American company, 
and that merger was the beginning of the 
present Canadian General Electric Com- 
pany. The “Permanent Exhibition” was 
abandoned by Mr. Nicholls in 1891, and 
he became associated with William Mac- 
kenzie and other interests in railway de- 
velopment. In 1891 the Toronto Street 
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and produced, was shown, and which 
gained early fame in connection with the 
first electric trolley car to be run in Can- 
ada. ‘This was at the time of the Indus- 
trial Exhibition of 1886. 


Railway began to electrify its system, the 
first car being run in Toronto in 1892. 
The electric power field, however, ap- 
pealed to Mr. Nicholls as the really big 
thing which, together with railway de- 
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velopment, would bring about an increas- 
ing degree of prosperity and expansion in 
industrial Canada. In order, however, to 
add to the works for the production of 
electrical apparatus the foundry facili- 
ties which would combine with hydraulics 
the trinity of power adaptations which 
would make a commercial syndicate com- 
plete, Mr. Nicholls decided to go heavily 
into the foundry proposition. This de- 
termination brought to a head the organi- 
zation of the Canada Foundry Company, 
of which Mr. Nicholls is the general man- 
ager. In 1900 the St. Lawrence Foundry 
Company, with works in Toronto, was 
purchased, and in 1901 the Canada Foun- 
dry Company acquired the Diamond Ma- 
chine and Screw Company and the To- 
ronto Ornamental Iron and Fence Com- 
pany, as well as the Northey Pump Com- 
pany, as already described. Later came 
the organization of the Electrical Devel- 
opment Company of Ontario, Limited, of 
which Mr. Nicholls is vice-president and 
general manager, and the transmission 
system, the Toronto Niagara Power Com- 
pany, of which Mr. Nicholls is also vice- 
president and director. Mr. Nicholls is 
president and director of the Toronto & 
Hamilton Railway Company, and of the 
Niagara, St. Catharines & Toronto Rail- 
way Company; president of the Albion 
Power Company, of New York, and of the 
Electrical Transmission Company, of 
Niagara Falls, N. Y.; vice-president of the 
London (Ontario) Electric Company, and 
director in the Toronto Street Railway; 
vice-president of the Toronto & York Ra- 
dial Railway Company and the James Bay 
Railway, now the North and South line of 
the Canadian Northern Railway. All told, 
Mr. Nicholls is an active member of twen- 
ty-eight boards of directors. Turning 
from the electrical field, we find him as 
one of the leaders in the directorate of the 
Imperial Rolling Stock Company, Lim- 
ited, the Canada Car Company, the Can- 
ada Foundry Company, the Dominion 
Iron and Steel Company, the Niagara, St. 
Catharines & Toronto Navigation Com- 
pany, and the Canadian Shipbuilding 
Company. 

A few years ago several Canadian capi- 
talists became interested in the power and 
traction possibilities of South America. 
Securing franchises in Rio de Janerio, the 
Rio Janeiro Tramway, Light and Power 
Company and the Sao Paulo Tramway 
Company were established, of which com- 
panies Mr. Nicholls is a vice-president. 

In private life Mr. Nicholls is an en- 
thusiastic sportsman, and his ownership 
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of the yacht Temeraire has made him an 
international figure in cup contests. He 
has also devoted a generous portion of his 
time to hunting and fishing, and is a mem- 
ber of nearly all the big ciubs in Toronto. 
His residence, one of the finest in Toron- 
to, is equipped with a huge conservatory, 
and his collection of famous pictures is 
said to be one of the finest in the Do- 
minion. On the academic side he is a di- 
rector of Bishop Ridley College, and a 
member of the board of finance of Trinity 
University. 
— 0 
The Eugene F. Phillips Elec- 
trical Works, Limited, 


Montreal. 


HE Eugene F. Phillips Electrical 
Works, Limited, was incorporated 
and started business in the summer 

of 1889, its floor space at that time and 
for the next year being only 16,000 square 
feet. In 1899 the floor space was in- 
creased to 24,000 square feet, and in 1904 
the present factory was built with a floor 
area of 53,000 square feet. The company 
is still making splendid progress, and is 
now adding 23,000 square feet of floor 
space, and has in every respect a thor- 
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Uses of Quicksilver. 

The principal use of quicksilver is in the 
amalgamation of silver and gold ores. The 
demand for this purpose practically regu- 
lates the price of the metal. Considerable 
quantities are also used in the manufac- 
ture of a vermilion pigment, but this in- 
dustry is suffering a decline, occasioned 
by the competition of cheaper but inferior 
red of the vermilion shade, made with 
aniline dyes. In industrial chemistry 
quicksilver is used to quite an extent as 
an electrode in various processes. For ex- 
ample, in the manufacture of caustic soda 
a solution of common salt is subjected to 
electrolysis, and the metallic sodium set 
free combines with the mercury electrode, 
forming sodium amalgam, which, when 
treated with water, liberates sodium hy- 
drate. Small quantities of quicksilver are 
used in medicine, as calomel or corrosive 
sublimate; as tin amalgam in the manu- 
facture of mirrors; for coating the zinc 
plates of electric batteries; as gold, cop- 
per or zinc amalgams in dentistry; in 
thermometers, barometers, and various 
other scientific apparatus; and in elec- 
trical machinery where moving or liquid 
contacts are desired. A new use for the 


metal is in the mercury vapor electric 
lamp.—Mining and Scienttfic Press. 


Evuaene F. Pariires ELECTRICAL WorKS, LIMITED, MONTREAL, QUEBEC. 


oughly up-to-date mill equipped with what 
is believed to be the best wire-drawing, 
cabling, braiding and winding machinery. 
Later this year a hydraulic lead press and 
other machinery will be installed, so that 
the company will be in excellent shape to 
manufacture telephone cables and power 
cables. 

The officers of the company are 
Frank N. Phillips, president; George H. 
Olney, 2d, secretary and treasurer. 


Surface-Contact System in 
London. 


The Traction Corporation, Limited, of 
London, England, has offered to construct 


an experimental track a mile or so long 
on the London County Council’s system 
of tramways, using a surface-contact sys- 
tem. This particular system to be tried 
is known as the G. B., and the reason for 
using it is that the underground railway 
runs close to the surface of the road, not 
leaving sufficient room for a conduit 
system. 
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Ohio Electric Light Association. 


Thirteenth Annual Convention, Held at Toledo, Ohio, August 20, 21 and 22. 


Electric Light Association, which 
was held at the Boody House, To- 
ledo, on August 20, 21 and 22, in point 
of attendance went to high-water mark. 
If numbers and interest are proof of the 
success of the new departure in policy on 
the part of the association in the holding 
of its conventions, its wisdom was amply 
demonstrated. Toledo, being a lake point 
and easily accessible, having also ample 
hotel accommodations, naturally attracted 
a large local attendance, but aside from 
this many new faces were noticed by 
those familiar with the past meetings. 
The following were voted in at the first 
session : 


Ts recent convention of the Ohio 


` 


ACTIVE MEMBERS. 


Wadsworth Light and Water Company, 
C. N. Oplinger, superintendent, Wadsworth, 
Ohio. 

The City Heat and Light Company, J. J. 
Cramer, vice-president and general manager, 
Fostoria, Ohio. 

Theo. S. Garber & Son, proprietors Belle- 
ville electric light plant, Belleville, Ohio, E. 
S. Garber, manager and chief electrician. 

The Oak Harbor Electric Company, George 
C. Mylander, general manager. 

New Bremen Electric Light Company, F. 
H. Plaice, general manager, New Bremen, 
Ohio. 

The Kent Water and Light Company, A. 
B. Young, Kent, Ohio. 

Manufacturers’ Light and Power Company, 
H. O. Fisher, manager, Dunkirk and Forest, 
Ohio. 

Franklin Electric Light Company, L. C. 
Anderson, secretary and treasurer, Franklin, 
Ohio. 

The Delphos Electric Light and Power 
Company, H. L. Canfield, secretary and 
treasurer, Delphos, Ohio. 

Wilmington Water and Light Company, 
J. C. Martin, vice-president and manager, 
Wilmington, Ohio. 

The Loveland Citizens’ Electric Company, 
H. C. Hubbell, secretary, Loveland, Ohio. 

The Electric Light Company, J. W. Row, 
manager, Ottawa, Ohio. 

The Lima & Toledo Traction Company, 
and the Indiana, Columbus & Eastern Trac- 
tion Company, Francis Alfred Healy, sec- 
retary and treasurer. 

The Pomeroy & Middleport Electric Com- 
pany, I. L. Oppenheimer, superintendent. 
Pomeroy. Ohio. 

The McConnellsville-Malta Electric Com- 
pany, A. Durbin, secretary, McConnellsville, 

Ohio. 

The Tiffin Edison Electric Illuminating 
Company, C. B. Rodgers, general manager, 
Tiffin, Ohio. 

Cambridge Power, Light and Traction 
Company. J. A. Middleswart, secretary, 
Cambridge, Ohio. 

East Liverpool Traction and Light Com- 
pany. J. H. Rothery, general manager, East 
Liverpool. Ohio. 

‘The Hicksville Electric Light and Power 
Company. Hicksville. Ohio. 

The Maumee Electric Company. Maumee, 
Cae West Liberty electric light plant. 
West Liberty. Ohio. 


ASSOCIATE MEMBERS. 


Vestinghouse Electric and Manufacturing 
Pa J. W. Schrantz, Cincinnati, Ohio. 


The Western Gas Fixture Company, E. N. 
Riddle, secretary and treasurer, Toledo, 
Ohio. 


The Toledo Chandelier Manufacturing 


Company, H. G. Boyers, manager, Toledo, 
Ohio. 


Curtis Advertising Company, Charles A. 
Parker, secretary, Detroit, Mich. 

New York & Ohio Company, H. E. Gorton, 
assistant manager. 


The Electric Supply and Construction 
Company, Mark Siminton, treasurer. 

The Post-Glover Electrical Company, J. 
E. Swisher, general manager. 

The Morman Gas Fixture Manufacturing 
Company, C. S. Brookins, vice-president, 
Cleveland, Ohio. 

Babcock & Wilcox (Stirling Department), 


Barberton, Ohio, R. D. Crawford, chief elec- 
trician. 


Western Electric Company, F. A. Hender- 
son, Chicago, Ill. 


John A. Stewart Electric Company, Paul 


Stewart, treasurer and manager, Cincinnati, 
Ohio. 


W. G. Woolfolk, Sanderson & Porter, New 
York. 


The Cleveland Gas and Electric Fixture 
Company, Cleveland, Ohio. 


The Brilliant Electric Company, Cleveland, 
Ohio. 


The Toledo Electric Company, Toledo, 
Ohio. 


The Excello Arc Lamp Company, New 
York city, N. Y. 


TUESDAY MORNING SESSION, 


The first number on the programme was 
the address by President Engel, which 
gave special prominence to the thought 
that the present need of central stations 
is to foster the commercial side of their 
enterprise by cultivating the best rela- 
tions with the public and energetically 
pushing a campaign of education along all 
lines. President Engel took it for granted 
that one of the best means to secure busi- 
ness is to furnish the very highest class 
of service, and assuming that the central 
station 1s doing this, the next thing is to 
thoroughly acquaint the public with the 
merits of the service. 

Papers on “Factory Lighting’ were 
read by Messrs. A. P. Biggs, of the Edison 
Illuminating Company, Detroit, Mich., 
and J. Kermode, of the Cleveland Illumi- 
nating Company, Cleveland, Ohio, 

Mr. Biggs considers that the incandes- 
cent Jamp, in large sizes, is still inefficient 
as compared with electric and gas ares, 
Cooper Hewitt and Nernst lamps. The 
Nernst lamp is desirable in small-space 
lighting and for machine shops and foun- 
dries with low ceilings. The usual fac- 
torv hghting can be considered by central 
station men as unprofitable business. He 
concludes that an electric light company 
can not afford to take on all factory light- 
ing offered to it: that it is obliged to take 
a certain amount which is inherently un- 
profitable; that it should minimize this 


amount by advising the customer how to 
reduce his demand by utilizing light to the 
best advantage and by advocating the 
transfer to daylight hours of any power 
load that can be dispensed with during 
the evening hours. He should also pass 
over to the gas company such factory space 
lighting as can be profitably furnished by 
gas arcs, retaining for electricity the long- 
hour localized lighting. 

Experience has taught that no general 
rule can be laid down to govern the many 
different situations that present them- 
selves. Each factory must be studied sep- 
arately to determine the amount of light, 
style of illuminant and the method of its 
installation, to give the best results. Large 
units can not be successfully operated in 
roundhouses or car shops, because the 
principal parts of locomotives needing 
special attention are so located that, to be 
of value, the source of light must be re- 
flected from each side of the engine. Five 
100-watt Gem lamps, spaced fifteen feet 
apart, at an elevation of seven feet, will 
light in a very satisfactory manner one 
side of two engines. Oil torches, com- 
monly used in cabs, boiler and floor pits, 
can be replaced with portable incandescent 
lamps. In foundries, forges, steel mills, 
structural iron works and boiler shops, 
where the walls are dark and the work 
does not require concentrated light, en- 
closed arc lamps, giving a white light 
combined with shadows, are undesirable. 

In discussing the papers, F. W. Will- 
cox, of the General Electric Company, 
commended the points made which need 
further emphasizing, namely, the neces- 
Bity for proper engineering and proper 
education of the factory managers and 
workmen in the efficient use of lamps, as 
often more depends on the efficient use 
than upon the intrinsic efficiency of the 
type of lamp itself. The practice of using 
unshaded lamps is wasteful in the ex- 
treme in its failure to direct and confine 
the light where needed. 

Professor F. C. Caldwell, of the Ohio 
State University, who is always a welcome 
participant in these meetings, thought 
that the matter of keeping lamps clean 
is one that should have special attention 
in the case of factory lighting; the actual 
cost to a manufacturing company of keep- 
ing lamps in use free from grease and 
dirt, as mentioned in the paper, would 
be very small and would very greatly add 
to the effectiveness of the light and to 
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the satisfaction of those working in the 
shop. The conditions in this respect are 
deplorable in ordinary shops, and there is 
no place else where a like condition pre- 


vails. 
TUESDAY AFTERNOON SESSION. 


The first business of the afternoon ses- 
sion was a paper by H. P. Grabill, of the 
Ashland Gas and Electric Company, on 
“Luminous Arcs From the Standpoint of 
the Central Station Operation.” 

The Ashland Gas and Electric Light 
Company installed, in December, 1905, 
ninety type 2 magnetite lamps, the rate 
for energy on a moonlight midnight sched- 
ule being $68 per lamp per year. During 
the present summer these lamps are being 
replaced with the type 3 lamp, which cor- 
rects the only defect the company has 
found in the magnetite lamp. In place 
of a swinging upper electrode, a station- 
ary one is used. The latter gives better 


service, and is reversible, thus practically ` 


doubling its life. A heavier closed globe 
is used instead of one with an open bot- 
tom. The company’s experience proves 
the magnetite lamp to have many decided 
advantages over the open arc lamps. 

In reply to inquiry, the author stated 
that his station is furnishing street light- 
Ing on a moonlight schedule, and that on 
an all-night schedule the lamps would 
have to be trimmed probably twice as 
often. 

The paper on “Electric Heating De- 
vices,” prepared by M. E. Turner, was 
read by Mr. Kermode, the author being 
unable to be present because of illness. 
_ Mr. Turner finds that electric heating 
is bidding for favor in all departments 
of household work. He has considered it 
Important to refer briefly to criticisms 
which have been received concerning these 
devices. The first general criticism is that 
most electric heating devices are too slow 
in heating. What is needed is higher tem- 
perature during the first few minutes, 
and, if necessary, more current should 
be used for a shorter space of time. The 
second general criticism is that the meth- 
ods used for attaching appliances to the 
electric circuit must be improved. It-is 
desirable that the attachment be a remov- 
able, flexible cord, with a simple, durable 
plug. Electrie cooking tables and cook- 
Ing outfits are being supplied in various 
forms by a number of manufacturers, and 
these are meeting with considerable suc- 
cess. Electric ovens with heaters top and 
bottom are superior bakers, but are decid- 
edly wasteful of heat. 

Mr. Rothery stated that several years 
ago, when a new Carmelite hospital was 
erected at Niagara Falls, it was decided 
to heat, light and cook by electricity, and 
an arrangement was made whereby they 
as to be furnished power at $12 per 
'orse-power for 24-hour service per year, 
f figure below that at which any ordinary 
central station throughout the country 
could probably supply it. The experiment 
ie tried by the hospital for one year, 
ie then abandoned, the decision having 

en arrived at that it was cheaper to heat 
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their building by hot water, light by elec- 
tricity and cook with coal. 

Professor Caldwell thought that the 
cost of cooking and heating devices for the 
kitchen especially must be reduced, as 
there is no place where a greater desire is 
felt to retrench than in kitchen appli- 
ances. He also suggested that still more 
attention be paid to developing the factor 
that is already such a valuable considera- 
tion with electrical devices, that is, the 
power to apply the heat just where needed. 
In present methods of cooking, heat is 
wasted unnecessarily to a very large ex- 
tent. The question of better lagging, or 
heat insulation, is one of the important 
things that ought to be improved. This 
is the more important with all apparatus 
that is intended for short periods of use, 
and at intervals, as would usually be the 
case in cooking. 

Mr. Kermode reported that the only 
trouble they had had with flat-irons was 
with the large tailoring iron. One factory 
had ninety-eight irons of this kind in 
one room, 115 volts. The building was re- 
modeled and the room made larger, and 
due to the length and size of the copper 
and the desire to reduce same, it was sug- 
gested that they use 220-volt irons. The 
115-volt had not given any trouble to 
mention, but on going over to the 220- 
volt to save cost of inside wiring and also 
to get their flat-irons on the same meters 
with their power in order to get the bene- 
fit of the best possible arrangement they 
could get on their power contract, they en- 
countered trouble with the irons. 

Mr. Martin, in a town of 700 custom- 
ers, including 600 resident customers, 
has out some 100 irons. Twenty-five or 
thirty of these were put out a vear ago 
and proved quite satisfactory, and during 
the year the additional seventy-five were 
put out. He has had eight or ten of them 
returned for repairs, and a part of these 
due to bad usage. He estimates that for 
a family of six the iron is worth $1 a 
month to the station; it is one of the best 
current-consumers the station has. 

Mr. Plaice stated that thev started in 
his town in 1905 with twelve irons placed 
on a flat-rate charge of seventy-five cents 
for a family of five, and five cents for each 
additional member. He lost ten irons the 
first year out of twelve, and concluded it 
was bad business. The second year, how- 
ever, he placed everything on meter basis, 
and last vear put out about fifty, losing 
but three out of that number. He has 
eighty this vear, and so far has not lost 
one. Eighty per cent of these irons are 
rented; the balance maintained by the 
central station. He also said that the 
manufacturer should give a better cord for 
the iron; it breaks off close to the iron, 
causing some annoyance in being repeat- 
edly called to make the same character of 
repair. The iron should be connected up 
at both ends. In connecting up irons he 
does not allow the customer to put them 
on to the general lighting outfit. He puts 
in a special drop. The simpler and easier 
you can make this connection, the better. 

L. W. Cady, of the W. J. Barr Electric 
Manufacturing Company, Cleveland, re- 
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ferring to the defects complained of by 
some of the speakers, said that his com- 
pany has overcome the defective cord 
proposition by a cord protector that pre- 
vents the cord from breaking out of the 
iron, and breaks the circuit both close to 
the iron and at the attachment plug which 
attaches the connector cord to the service 
wires. 
WEDNESDAY MORNING SESSION. 

The first thing on the programme of 
Wednesday was the subject of “Coopera- 
tive Commercialism in the Electrical 
Field,” on which J. Robert Crouse was to 
give a paper. Being compelled to leave 
the city, Mr. Crouse requested Mr. Tait, 
manager of the Dayton Lighting Com- 
pany, to give an abstract of the paper pre- 
sented by Mr. Crouse at the Washington 
mecting of the National Electric Light 
Association in June last. 

Professor F. C. Caldwell read his paper 
on “The Best Form of Power for Stations 
of 500-Kilowatt Capacity or Less.” 

Professor Caldwell points out that there 
are now available the following types of 
apparatus: Direct-current, two-wire, 220- 
volt; three-wire, 110-volt, and alternating- 
current, single-phase or polyphase. The 
choice between these will depend, first, on 
the character of the load to be supplied ; 
second, upon the size of the plant, and 
third, upon the conditions under which it 
will be operated. A few years ago the 
two-wire, 220-volt, direct-current system 
seemed likely to take an important posi- 
tion for the smaller central station sup- 
ply. Two factors, however, have reeent- 
ly been introduced, which are both un- 
favorable to its growth. The first of these 
is the development of metallic-filament 
incandescent lamps, which appear to make 
the highest voltage improbable. The other 
factor is the placing on the market of suc- 
cessful three-wire generators at a cost not 
greatly in excess of the standard types. 
The problem may therefore be narrowed 
down to a question of three-wire, direct- 
current, versus alternating-current, single- 
phase or polvphase. As between direct 
current and alternating current, the ques- 
tion of distribution of load is the most 
important factor. Wherever more than 
one town is to be supplied from the same 
plant, or where the character of the farm- 
ing population is such as to make the sale 
of power and light among it a matter of 
importance, the decision must be in favor 
of alternating current. On the other 
hand, where the conditions seem to set 
comparatively narrow limits to the area 
which the plant will supply, greater sim- 
plicity, higher economy in distribution, 
and superior regulation will call for the 
direct-current system. 

In the discussion following, Mr. Bech- 
stein asked Professor Caldwell what he 
would consider an economical] unit as be- 
tween the turbine and the reciprocating 
engine. 

Professor Caldwell replied that the 
question was much too open to be an- 
swered categorically. As he understood 
it the steam economy in the case of small 
turbines is not materially different from 
the same size reciprocating engine, at 
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least when the engines are new. It is 
claimed by the turbine people that the 
turbine will maintain its efficiency better 
than the reciprocating engine; that is, 
that it is not so likely to get out of order 
and thereby require more steam; but 
where the engines are new the speaker 
thought the saving in fuel is not such as 
to be much of a factor in determining the 
use of the turbine over the reciprocating 
engine. 

Mr. Adams agreed with Professor Cald- 
well in regard to the use of gas fuel; there 
is a great saving in fuel effected by gas 
engines. The speaker’s company is now 
operating 500 horse-power and installing 
250 horse-power more, and has experi- 
enced no difficulty whatever. 

President Engel asked if Mr. Adams 
was using gas engines exclusively ? 

Mr. Adams replied in the affirmative. 
He has two Westinghouse engines of 280 
horse-power each, and is installing a 
Wells-Strothers of 250 horse-power, made 
at Warren, Pa. 

Mr. Bechstein inquired how Mr. Adams 
was able to take care‘of his load in case 
of a break in the gas mains; whether he 
had a producer plant, and if so, how long 
it would take to get it in operation ? 

Mr. Adams replied they were fortunate 
in that respect, since his company was the 
Logan Natural Gas and Fuel Company, 
which bought out a natural gas company. 
Should a break occur they have ample 
holder capacity which would take care of 
their needs until the break could be re- 
paired. They also have a holder with a 
water tank, and utilize the water over and 
over again so that they pay no water 
rent, only a little in the summer when the 
weather is extremely hot. In the winter 
time, have no water bill at all. 

Mr. Semans, Winchester, Ind., stated 
that they had operated for the past seven 
years a plant, both water and light, with 
gas engines, and had found same very 
` satisfactory; they have two Westinghouse 
125-horse-power gas engines driving the 
dynamos; two forty-horse-power Nash en- 
gines driving the water power. Have 
. found them satisfactory in every way. 
The cost of operating is estimated as 
about half what it would be with coal, 
that is, the fuel expense. Operate with 
one man night, and one man day-time. 
Have a boy to stay with the night man 
and sleep at the plant; they pay thirty 
cents per 1,000 cubic feet for natural gas. 

Aside from the regular programme, at 
the suggestion of Mr. Gwynn, of Dela- 
ware, the subject of ways of selling day 
current was discussed by Messrs. Gwynn, 
Bechstein, Russell, Townsend, Rothery, 
Conkling, Martin, Lockwood, Adams, 
Selig, Plaice, Rust and others, it de- 
veloped that owing to local conditions, 

such as difference in cost of fuel, and 
’ other causes, there was a wide divergence 
of rates charged for day power load. 

WEDNESDAY AFTERNOON SESSION. 

At 2 P. M., the joint paper by C. C. 
Collins and A. N. Cope, of Columbus, 
was taken up, the former being superin- 
tendent of the Columbus Railway and 
Light Company, and the latter of the 
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Columbus Public Service Company. The 
paper was in the nature of a report, show- 
ing results in tabulated form as obtained 
by various central stations in Ohio and 
elsewhere. 

Mr. Dutter quoted a case in his city 
where a merchant ran ten lamps in each 
show window putting them on averaging 
two nights a week; these have been re- 
placed by four tantalum lamps in each 
window which are being used until 10 
o’clock every night, paying the central 
station more money and giving the patron 
more satisfaction. Both the Gem and 
tantalum are pleasing people. The result 
of the 400 installed by this station has 
been to broaden the peak. Use 110-volt, 
direct-current, three-wire. 

In discussing the paper Mr. Willcox 
said that the new units had the ad- 
vantage that there is no antiquation 
or writing-off depreciation considered ; 
the lamp renews itself; there is no 
depreciation of the renewal cost. The 
Gem lamp costs so little more than the 
ordinary carbon lamp that the majority 
of stations can afford to furnish them on 
the same liberal basis of renewals as the 
ordinary lamp, and the speaker believed 
they were doing so to a large extent. The 
tantalum lamp is a different proposition 
as it is a more expensive lamp. The mat- 
ter of renewals must be carefully con- 
sidered, therefore, in presenting its claims 
to those who have been using the older 
form of lamps and getting free renewals 
of same. Central stations that are fur- 
nishing free renewals of ordinary lamps 
on a rate of two cents per kilowatt-hour 
can furnish the tantalum for three cents 
or two and one-half cents to cover the 
additional cost of renewals. A similar 
course can be pursued with regard to the 
introduction of the tungsten lamps, the 
renewal cost of which would be still 
higher than the tantalum. Another plan 
would be to adopt the practice of the 
gas companies and charge a fixed mainte- 
nance charge; if that works satisfactorily 
with the gas companies it might work well 
with incandescent lamps. For the tanta- 
lum a charge of five cents per month 
would amply cover it. At present there 
is no complete data as to the life service 
of the tantalum lamp. The problem of 
how best to introduce the new lamps and 
how to meet conditions as established with 
the lower-efficiency lamps formerly in use 
is a very interesting one to the central 
station manager. In some way or other 
the central station should maintain the 
control of the lamp, because the ordinary 
user does not know how and will not take 
proper care of the maintenance of his 
lamps. The service should be kept up to 
standard by intelligent care on the part 
of the station. 

The actual number of tantalum lamps 
sold in this country to-day has been prob- 
ably 250,000 or 300,000, and the difficulty 
of getting them on the market in accord- 
ance with the demand last year was such 
that it retarded sales to some extent. 
More could have been sold if supplied 
faster. 

Professor Caldwell asked if it is true 
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that in the case of the tungsten lamp there 
is practically no depreciation in candle- 
power during the life of the lamp; also, 
in what sizes will the tungsten probably 
be put on the market ? 

Mr. Willcox replied that in operation 
the multiple and series lamps are dif- 
ferent; in one case a change in resistance 
is being overcome by constantly increas- 
ing the voltage from the regulating appa- 
ratus, and therefore maintaining the 
candle-power, theoretically, practically 
through life; tests made of some series 
tungsten lamps have shown that the 
candle-power is practically maintained to 
the end of the life. The multiple tung- 
sten lamp has a very good life; just how 
much can not yet be stated. The life 
seems to be in the neighborhood of 1,000 
hours, with a good candle-power life of 
ninety per cent. It is a little too early to 
say what these lamps will do; there have 
not been enough of them used to prepare 
full data. Tungsten lamps are produced 
in similar sizes to the present Gem units. 
Perhaps the lamps of 100 watts give about 
eighty candle-power, mean horizontal; 
lamps of fifty watts give about forty 
candle-power; forty watts, about thirty- 
two candle-power. The tungsten has not 
been as yet listed, but the cost will prob- 
ably be higher than that of the tantalum 
lamp. By using the lamp in the larger 
size the cost will not be so great as in the 
smaller sizes. It costs pretty nearly as 
much to make a small candle-power lamp 
as a large one. 

Otto Foell said that, viewing the situa- 
tion from an engineering point, there 
seems to be no immediate need for a 
higher efficiency lamp than the multiple 
glower type of Nernst lamp. In the en- 
deavor to secure new business and to meet 
competition successfully, there has been a 
tendency on the part of the central station 
managers all over the country to reduce 
rates for current, and it is a question 
where does the higher efficiency lamp help 
the central station manager to check the 
reduction in rates. Undoubtedly what a 
customer wants is light; and he wants 
plenty of it, and not current. On the 
other hand he wants a light which he 
can maintain with advantage to himself, 
for should the central station maintain 
the lamps, same must be done on a basis 
to insure a profit on the business. 

Taking for example the forty-candle- 
power, fifty-watt tungsten lamp which 18 
listed at $1.50 and which may be obtained 
in large quantities at, say $1.10. This 
lamp, according to the manufacturer's 
statement, has an average life of 1,000 
hours, which is equivalent to a current 
consumption of fifty kilowatt-hours; that 
is, the maintenance cost per kilowatt-hour 
for such a lamp amounts to 2.2 cents, 
which, in the case of free renewals must 
be added to the price of current to insure 
the same net revenue on the connected 
load. Two of these lamps are equivalent 
to the new 110-watt higher-efficiency 
Nernst lamp, which can be maintained, 
according to the inquiries of the associa- 
tion’s committee, at one-half cent per kilo- 
watt-hour. 
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Bringing both types of lamps on the 
same candle-power basis, and for 1,000 
hours’ use, gives a renewal cost for the 
tungsten lamp of 4.4 cents against .55 
cent for the Nernst lamp, while the cur- 
rent consumption is 100 kilowatts against 
110 kilowatts; that is a slight increase in 
current consumption against a consider- 
able saving in maintenance. 

The 110-watt higher-efficiency Nernst 
Jamp has been developed for the purpose 
of not only getting a screwbase lamp 
somewhat larger than the 110-watt lamp, 
but also to bring this type of lamp to the 
same efficiency as is obtained in the larger 
multiple-glower type of Nernst lamps. 

Replying to the last speaker, Mr. Will- 
cox, while admitting that the Nernst lam 
was a good one, contended that it had the 
disadvantages of high initial investment 
cost, difficult care and maintenance cost 
which the cheap incandescent lamp avoids. 
It was unfair to condemn a new lamp that 
is passing through a development stage 
and predict its failure to meet certain 
conditions before it has had an opportu- 
nity to show what it can do commercially. 

C. H. Davis said the association’s com- 
mittee on high-efficiency units makes ref- 
erence to the high investment incurred 
as the result of the policy of lending 
Nernst lamps, but it inadvertently omits 
some necessary qualification. A compari- 
son of the cost of one system which is fur- 
nished to the consumer in toto, as in the 
case of the Nernst lamp complete, should 
not be made with the cost of the renew- 
able element only of another system. If 
to the cost of the Gem lamp the cost of 
the necessary shade, shade-holder and 
socket be added, the investment per kilo- 
watt connected will not be materially less 
than with the Nernst lamps. 

If the central stations recognized no ad- 
vantages in the free lamp policy with ref- 
erence to the Nernst lamps, they can just 
as consistently and just as readily require 
the consumer to purchase that portion of 
the Nernst equipment which is perma- 
nent; that is, the iamp body and the 
globe, as to Tequire the consumer to pur- 
chase the reflector and holder for the 
Gem lamp. The two svstems should thus 
be placed on a parity before comparisons 
In cost are made. Again the central sta- 
tion desires, of course, to keep their in- 
vestment in load installation as low as 
possible in order to secure and hold the 
business, and it would seem more consist- 
ent to compare the investment with the 
amount of illumination required. On this 
ass the one-glower and two-glower 
ape lamps cost about the same as the 

em lamps with their necessary equip- 
ment, while the larger sizes of Nernst 
amps cost materially less, that is, per 
candle-power of light produced. 

Pear Kenyon addressed the convention 
Sol ne general subject of “Helps to a 
olicitor, outlining the elements of 
scientific salesmanship. 
es Kenyon shows how it is becoming 
aes apparent every day that there is a 
ae ce underlying salesmanship, and that 
in 8 an that men engaged in sell- 
& things should master this science. Fhe 
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time is also at hand when managers can 
not wait for men to be trained. There is 
a ready market for men who have been 
properly trained, and these will get the 
chance where others will have to wait. 

A. S. Miller, of the Dayton Lighting 
Company, read his paper on “Helps to a 
Solicitor, and What Fifty Cents’ Worth of 
Electricity Will Do.” 

This paper calls attention to the many 
devices which can be installed upon a cir- 
cuit at not only a small first cost, but 
which will be very cheap in maintenance. 
He points out that with a one-quarter- 
horse-power motor, fifty cents’ worth of 
electricity will do eight washings, the ma- 
chine also wringing the clothes. A six- 
pound flat-iron will consume about five 
cents’ worth of current per hour. A twelve- 
inch fan can be operated for three and one- 
half hours per day for thirty days for 
fifty cents. This same rate also applies 
to the sewing-machine motor, the porch 
hight, the heating pad and any number 
of cooking utensils and small power ap- 
pliances. 

Mr. Bechstein referred to the opportu- 


nity for putting out motors to run refrig- 


erating plants. The time is coming when 
private ice plants run by electric motors 
will supplant the ice man at $6 a ton. 
One installation in his city was giving 
good satisfaction, and has been in opera- 
tion since last December, on a meter basis. 

At the suggestion of Mr. Gwynn the 
rest of the afternoon was given over to a 
discussion on wiring, and the advisability 
of the central station undertaking this, or 
vice versa. 

President Engel asked whether the 
members had found within the past year 
or two that wiring done on the out- 
side by contractors is as satisfactory as 
when the central station does it itself. 

Mr. Rothery said that in East Liverpool 
they had never interfered with the wiring 
contractors, believing it better not to in- 
terfere with other industries. The com- 
pany keeps in close touch with owners of 
new buildings, ascertains their wants and 
advises them as to the probable cost of 
wiring and of furnishing light by elec- 
tricity; it also keeps close to the con- 
tractors and believes that they are general- 
ly reasonable and satisfactory in work and 
charges. It also keeps in touch with the 
insurance inspectors and depends largely 
on them to watch the work of the wiring 
contractors. | 

Mr. Russell reported that at Massillon, 
a town of 15,000, there are no wiring con- 
tractors, and his company does all the 
work in that line. Their plan when offer- 
ing to wire a small house, say five rooms, 
is to offer wiring provided the house owner 
will pay a minimum bill of $1.50 a 
month for two years; that is figuring that 
it will cost $9 to wire the house; the 
ordinary minimum being $1, this allows 
fifty cents monthly to pay for the wiring. 
If he does not want to pay $1.50 for two 
years, he can have the option of $1.25 for 
four years. In this way the company has 
taken on 120 new customers of this kind 
in the last two months and a half. 

Mr. Martin bought over a municipal 
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plant in his town in February, 1903, and 
was, until October 1, 1904, rebuilding the 
plant. At that time the plant had 159 
customers on the books and fifteen or 
twenty who were not on the books, and 
hence not paying. He began with no 
power customers, running from 5 A. M. 
until 11.30 at night. He installed 375 
kilowatts in apparatus and began working 
for customers. He has secured a 400- 
horse-power motor-load driving the larg- 
est auger-bit manufactory in the United 
States, and a number of other factories. 
There is only one local contractor and the 
company never bids against him. 

Mr. Kermode reported that in Cleve- 
land, after investigation, the company had 
arrived at an average unit price per out- 
let on wiring and a separate price for all 
switches, receptacles and drop lights in- 
stalled. The Cleveland office is allowing 
fifteen per cent of the wiring cost to 
apply on light bills; it takes about three 
months to take up that allowance. The 
company is now gradually taking off 
solicitors and paying contractors for each 
house added; the contractors have now 
some ten men in the field soliciting on a 
commission basis. 

THURSDAY MORNING SESSION. 


On Thursday morning papers were pre- 
sented on the subject of “Best Ways to 
Meet Gas and Gasolene Competition,” 
by the following: F. H. Golding, Day- 
ton Lighting Company; Samuel Rust, 
Greenville Electric Light and Power 
Company; W. E. Russell, Massillon 
Light, Heat and Power Company; Ar- 
thur Pomeroy, Cleveland Illuminating 
Company; E. T. Selig, Mount Vernon 
Electric Light Company, and W. C. An- 
derson, Canton Light, Heat and Power 
Company. 

Mr. Golding considers that proper ad- 
vertising and keeping solicitors well in- 
formed in regard to the advantages of the 
use of electricity will prove an effective 
form of competition to meet gas and gaso- 
lene service. The fact that the majority 
of central stations now furnish free lamp 
renewals is a good argument, because it is 
hardly probable that the gas companies 
are in a position to furnish free mantles. 

Mr. Rust believes that the customer 
simply compares the cost of gas or gaso- 
lene with that of electricity, and decides 
in favor of the former, because it appears 
to be cheaper. The central station solic- 
itor must meet the customer at just that 
time when he is dissatisfied with his gas 
or gasolene service, and, presenting the 
advantages of electricity, close the contract 
upon this basis. 

Mr. Russel] believes in securing news- 
paper clipping service, and bringing to the 
attention of the users of gas and gasolene 
the dangers which are attendant upon 
such service. In addition to this, the 
rates should be adjusted so that they will 
be attractive to the non-user. Lamps 
should be renewed free. Space should be 
contracted for in the local paper, and the 
advertising should be changed quite of- 
ten. Wiring of both new and old houses 
should be done at an economical rate. 

Mr. Pomeroy believes that care should 
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be take, in preparing an estimate for an 
installation, to point out to the prospective 
customer all the elements of cost which 
enter into the utilization of either gas or 
gasolene, and which are not usually 
charged up as such, so that a fair basis of 
comparison may be established. The fac- 


tors of depreciation and repair should also. 


be pointed out, and many important items 
brought to the consumer’s attention which 
are usually overlooked. 

Mr. Anderson has had natural gas to 
Notwithstand- 
ing this, electric lighting has shown a 
considerable increase each succeeding year. 
He suggests that rates should be made 
giving the long-hour burners a price in 
proportion to the cost of the long-hour 
service. Decorative lighting should be de- 
veloped to the fullest possible extent. 

Mr. Selig believes that the first thing 
necessary is to be able to give good, re- 
liable service. A sliding scale of charges 
should also be made, and lamps should be 
renewed free. 

In the discussion following Mr. Beil 
commented favorably on the suggestion 
by ‘Mr. Golding that small current con- 
suming devices, negligible themselves as 
to their effect in increased revenue, were 
often the means of introducing electricity 
to notice and securing patronage that 
otherwise would not have been secured. 
He instances renting fans for the summer 
months, particularly to those who had 
sickness in the family, as one of the ways 
of inducing patronage that would extend 
to lighting, ete. 

Mr. Selig asked whether the form of 
wiring contract used at Cleveland was not 
equivalent to a lien on the property ? 

Mr. Kermode replied that his company 
did not guarantee any account, neither 
was there anything in the contract that 
was in the nature of a lien or mortgage. 
Are not now paying the contractors a 
bonus, but making property owners a re- 
bate of fifteen per cent to apply against 
lighting bills. The central station as- 
sumes some responsibility if doing the 
wiring itself. 

Mr. Gwynn related the experience had 
at Delaware in regard to the company do- 
ing the wiring. This had been profitable 
and satisfactory; it was a valuable aid to 
the trouble department, which had to be 
maintained anyhow, and also largely in- 
fluenced the getting of new business. 
When wiring or any repairs are done the 
customer is asked to sign a ticket showing 
the character of repair and time of men 
performing same, 

In response to a query by the chair as to 
how many stations do their own wiring, 
twelve responded in the negative and 
twenty-one stations reported that they did 
wiring. . 

Mr. Custer thought that if the company 
keeps its hands off the wiring its advice 
will be more often sought and followed 
when a customer desires to make a change 
in his installation, as the company will 
then be considered a disinterested party. 

Mr. Martin reported that at first his 
eampany let somebody else do the wiring, 
but unsatisfactory work done by wiring 
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contractors had shown the necessity for 
the companv to do this work. It accord- 
ingly bought out the local contractors with 
the exception of one. By reason of the fact 
that it does the wiring it hears of troubles 
promptly and can as promptly correct and 
remedy them. The collector carries a 
trouble book, and is instructed to report 
all complaints to the office after entering 
same in his book. All repairs are charged 
for with the exception of fusing. 

Mr. Kermode said that they had had a 
great deal of trouble in Cleveland with 
parties stealing current. The state law 
makes it a felony and the offender can 
be brought before a justice of the peace 
and bound over to the grand jury. About 
ten such cases in Cleveland, after being 
bound over, nothing more was heard of 
them; it is almost impossible to convict 
under the state laws at the present time. 
A city ordinance has been drawn up mak- 
ing theft of current a misdemeanor; any 
policeman that an inspector might find 
on his beat has the power under this 
ordinance to arrest the man without 
swearing out a warrant before a justice 
of the peace. At present there are some 
fifteen or twenty people stealing current 
in Cleveland; it is the policy of the com- 
pany to give them all the rope they want 
until the necessary’ evidence is obtained 
to convict. 

Secretary-Treasurer Gaskill submitted 
his report, which was duly audited and 
found correct. The report shows that the 
association is in good financial standing. 

The secretary recommended that the 
dues of associate members be increased to 
$10 a year, which recommendation, on 
motion of Mr. Hanley, was adopted. 

The nominating committee, Messrs. 
Hanley, Rust and Hubbell, submitted 
their report, which was unanimously 
adopted, the officers elected being as 
named therein, as follows: 

President—F. M. Tait, Dayton. 

Vice-President—E. H. Beil, Youngs- 
town. . 

Secretary-Treasurer — D. L. Gaskill, 
Greenville. 

Executive committee—W. P. Engel, De- 
fiance; M. E. Turner, Cleveland; D. W. 
Low, Alliance; W. F. Hubbell, Wauseon ; 
J. C. Rothery, East Liverpool. 

Advisory committee—Samuel Scovil, 
Cleveland; C. R. McKay, Toledo; D. L. 
Gaskill, Greenville. 

Publicity committee—W. J. Hanlev, 
Cleveland ; Samuel Rust, Greenville; J. T. 
Kermode, Cleveland. 

Finance committee—W. E. Miller, Mt. 
Gilead; T. D. Buckwell, Toledo; G. N. 
Clapp, Middletown. 

Mr. Martin, chairman of the committee 
on resolutions, submitted a report, which 
was unanimously adopted. 

President Engel returned his thanks to 
both the active and associate members for 
valued assistance rendered during the year 
in contributing to the success of the con- 
vention and in securing new membership. 
Out of some 180 central stations in the 
state there are now but fifty that are not 
members of the Ohio Electric Light Asso- 
ciation, and it is hoped to bring every 
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oie of them in during the coming year. 
The amusement features of the conven- 
tion were worthy of notice, and consisted 
for the evenings of a theatre party at the 
Casino, supper at Toledo Beach, a boat 
ride on the Greyhound with the usual ac- 
companiments of music and dancing, and 
the various ladies’ contests scattered 
throughout the afternoons and evenings. 
The dinner at Toledo Beach was an es- 
pecially enjoyable affair and reflected 
great credit on the management of Doug- 
las Buckwell, of the local company. 


Among those in attendance were the 
following: 


W. G. Nagel, W. G. Nagel Electric Co., 
Toledo, O.; H. E. Adams, W. G. Nagel Elec- 
tric Co., Toledo, O.; Nathaniel Emerson, 
Wagner Electric Mfg. Co., Cincinnati, O.; 
G. R. Clover, Nernst Lamp Co., Chicago, Ill.; 
L. C. Norton, F. Bissell Co., Toledo, O.; F. 
W. Willcox, General Electric Co., Harrison, 
N. J.; Fred Bissell, The F. Bissell Co., To- 
ledo, O.; Marvin W. Hansen, Hansen Electric 
Co., Toledo, O.; A. J. Carney, The W. G. 
Nagel Electric Co., Toledo, O.; F. M. 
Knierim, The F. Bissell Co., Toledo, O.; A. 
F. Knierim, The F. Bissell Co., Toledo, O.; A. 
E. Foster, The F. Bissell Co., Toledo, 0.; 
A. A. Serva, Fort Wayne Electric Works, Ft. 
Wayne, Ind.; Walter S. Bissell, The F. Bis- 
sell Co., Toledo, O.; C. S. Kuntz, The F. D. 
Lawrence Electric Co., Cincinnati, O.; Geo. 
Williams, Allis-Chalmers Co., Cleveland, 0.; 
Elliot Reynolds, Doubleday-Hill Electric Co., 
Pittsburg, Pa.; H. C. Houck, General Elec- 
tric Co., Cincinnati, O.; F. B. Galloway, Bril- 
liant Electric Co., Cleveland, O.; C. H. Davis, 
Nernst Lamp Co., Chicago, Ill.; W. V. Orr, 
Adams-Bagnall Co., Cleveland, O.; R. T. 
Hamilton, Banner Electric Co., Youngstown, 
O.; Paul Stewart, John A. Stewart Electric 
Co., Cincinnati, O.; F. A. Henderson, West- 
ern Electric Co., Chicago, Ill.; L. W. Cady, 
W. J. Barr Electric Co., Cleveland, 0.; W. J. 
Barr, W. J. Barr Electric Co., Cleveland, O.; 
Mrs. W. J. Barr, W. J. Barr Electric Co., 
Cleveland, O.; Miss Quail, W. J. Barr Elec- 
tric Co., Cleveland, O.; Miss Libscomb, Allis- 
Chalmers Co., Washington, D. C.; Mrs. Will- 
iams, Allis-Chalmers Co., Cleveland, 0.; 
Mrs. Paul Stewart, Stewart Electric Co., Cin- 
cinnati, O.; C. R. Bellings, Westinghouse 
Electric & Mfg. Co., Cleveland, O.; George S. 
Vail, Westinghouse Electric & Mfg. Co., Cleve- 
land, O.; George H. Porter, Electric Appliance 
Co.; J. Robert Crouse, Cooperative Electrical 
Development Association; H. H. Hughes, 
Westinghouse Co., Pittsburg. Pa.; G. W. 
Armstrong, Excello Arc Lamp Co.; Thomas 
S. Richards, Wagner Electric Mfg. Co., St. 
Louis, Mo.; R. D. Crawford, Babcock & Wil- 
cox Co., Barberton, O.; F. R. DeGray, The 
Erner Electric Co.; G. E. Miller, Westing- 
house Electric & Mfg. Co.; J. W. Brooks. 
John A. Roebling’'s Sons Co.; W. W. 
Affleck. John A. Roebling’s Sons Co.; V. 1. 
Gray, The F. Bissell Co., Toledo, 0.; Ed 
ward B. Terry, The F. Bissell Co., Toledo. 
O.; Mrs. A. G. H. Jensson, F. Bissell Co., 
Toledo, O.; W. B. Wilkinson, Western Elec- 
tric & Mfg. Co., Pittsburg, Pa.; A. E. Alley. 
General Electric Co., Cincinnati, O.; N. ©. 
Cotabish, National Carbon Co.; A. G. Sum: 
merall, National Carbon Co.; Adrian Tobias. 
Duncan Electric Mfg. Co.; F. C. Colwell. 
Allis-Chalmers Co., Cincinnati, O.; Mrs. F. 
C. Colwell, Allis-Chalmers Co., Cincinnati. 
O.; F. W. Sinran, The Adams-Bagnall Elec- 
tric Co., Cleveland, O.; J. P. Tompson, W. 
G. Nagel Electric Co.. Toledo, O.; J. A. 
Campbell, National Metal Moulding Co.. 
Pittsburg, Pa.; A. S. Hertz, General Electric 
Co., Cleveland, O.: A. B. Pyke, National 
Carbon Co., Cleveland, O.; H. G. Steele. 
Pittsburg Transformer Co.: W. H. Woods. 
Western Electric Co.; D. C. Guest, Western 
Electric Co.; H. D. Haring, Western Electric 
Co., Indianapolis; H. P. Larnum, Erner-Hop- 
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kins Co., Columbus, O., Circleville, O.: M. 
Haeshaw, Brillfant Electric Co., Cleveland, 
O.; Albert Ackerman, General Electric Co.; 
C. W. Chappelle, General Electric Co.; P. A. 
Summers, F. Bissell Co., Toledo, O.; J. W. 
Schrantz, Westinghouse Electric & Mfg. Co., 
Cincinnati, O.; H. J. Mauger, General] Elec- 
tric Co., Schenectady, N. Y.; E. L. Van 
Winkle, Post-Glover Electric Co., Cincinnati, 

.» R. W. Palmer, General Electric Co., 
Columbus, O.; C. H. Johnson, Curtis Adver- 
tising Co., Detroit, Mich.; L. C. Brown, 
General Electric Co., Lynn, Mass.; R. R. 
Braggins, H. W. Johns-Manville Co., Cleve- 
land, O.; Otto Foell, chief engineer Nernst 
Lamp Co., Pittsburg, Pa.; J. D. Kenyon, 
vice-president Sheldon School, Chicago, Ill; 
W. J. Hanley, General Electric Co., Cleve- 


Mr. F. M. Tarr, PRESIDENT, Omio ELECTRIC 
LIGHT ASSOCIATION. 


land, O.; F. M. Bliss, Buckeye Electric Co., 
Cleveland, O.; H. J. Douds, J. G. White & 
Co., New York; R. H. Winiers Electric Co., 
Toledo, O.; V. C. Maxwell, F. Bissell Co., 
Toledo, O.; J. C. McQuiston, Westinghouse 
Co., Pittsburg, Pa.; Bryon C. Drewior, F. 
Bissell Co., Toledo, O.; R. D. Nye, Westing- 
house Electric & Mfg. Co., Cleveland, O.; F. 
H. Krauss, Banner Electric Co., Youngstown, 
0.; Ford S. Smith, Smith Chandelier Co., 
Detroit, Mich.; C. H. Wilcox, Arbuckle- 
Ryan Co., Toledo, O. 


WITH THE EXHIBITORS. 

Parlor A was the headquarters of the 
Fort Wayne Electric Works, and was il- 
luminated by the smiling countenance of 
r om Ryan, district manager, and George 
B. Edgar, of Cincinnati, flanked by A. A. 
Serva, assistant sales manager, of Fort 
Wayne. Exhibiting fan motors, new watt- 
meter calibrator just being put out on the 
market, line of literature, ete. Mr. Ryan 
was highly pleased with the practical na- 
ture of the papers read ať convention. 


The General Electrice Company occupied 
parlor B, with a host of good entertainers, 

- C. Houck, manager, Cincinnati; F. W. 
Willcox, and G. C. Osborn, of Harrison, 

-J.; A. E. Alley, Cincinnati; A. S. 
Hertz, Cleveland; Percy Worth, Indian- 
apolis ; and last, but not least, that old 
oe ım Ohio State Association work, 
“~. J. Hanley, now of Cleveland. Exhibit. 
at new type high-efficiency units, tan- 
aum in fifty and eighty watts; new street 
oe lighting tungsten ; twenty-five-watt, 
wenty-candle-power tungsten for use four 
Sa iN commercial lighting, and 100- 
ed eighty-candle-power multiple tung- 

en lamp. The five-light fixture hung on 
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the stairway, equipped with tungsten 
lamps, created a good deal of favorable 
comment. 


The Nernst Lamp Company had 
parlor C, distributing handsome and up- 
to-date printed matter, including photos 
of typical Nernst installations. There was 
also a six-glower Nernst in canopy hous- 
ing. The convention hall was beautifully 
illuminated with Nernst lamps—one hung 
in front of the Westinghouse exhibit. 
Represented by Otto Foell, Charles H. 
Davis and G. R. Clover, of Chicago office. 


The Westinghouse Electric and Manu- 
facturing Company was in parlor C; rep- 
resented by G. E. Miller, manager; Mr. 
Wagenhorst, C. P. Billings, of Cleveland ; 
G. S. Vail, Cleveland; Hughes, of Pitts- 
burg, and J. C. McQuiston. 


The Western Electric Company, Chi- 
cago, in parlor H, was represented by H. 
D. Haring, Indianapolis; D. G. Guest, 


= Chicago; F. A. Henderson, Cleveland ; and 


showed multiple and series arcs; full 


Mr. E. H. Bert, Vice-PRESIDENT, OnI0 ELEC- 
TRIC LIGHT ASSOCIATION. 


line of high-tension porceiain and elec- 
trose insulators; new indestructible coil 
ares. An interesting feature of the dis- 
play was the discovery by visitors that 
they could light a cigar by short circuit- 


ing the new indestructible coil arc and 
applying cigar to the resistance coils. | 


The John A. Stewart Electrical Com- 
pany, Cincinnati, Paul Stewart, treasurer 
and manager, kept open house in parlor 
64, and gave away souvenirs in the shape 
of combined paper knife and letter opener. 
Their mission was to buy second-hand ma- 
chinery. A large streamer on the- stair- 
way also kept them before the public. 


Parlor K was reserved for the Allis- 
Chalmers Company, Milwaukee, showing 
electrical apparatus and steam turbines; 
five-horse-power induction motor; seven- 
and-one-half-horse-power, direct-current 
motor; samples of turbine blading. Rep- 
resented by George A. Williams, Cleve- 
land, and that good mixer and genial 
friend, F. C. Colwell, of Cincinnati. 
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The Otteida galvanized chain for sus- 
pending arc lamps, made by the Oneida 
Community, Limited, was exhibited in 
Parlor N. 

The Wagner Electrical Manufacturing 
Company, St. Louis, Mo., was represented 
by N. Emerson, of Cincinnati, who is a 
regular attendant at these meetings, and 
T. S. Richards, of St. Louis; showing 
single-phase, variable-speed motors, with 
auto-transformer control. Another new 
device in shape of portable lamp-testing 
voltmeter and wattmeter; eight instru- 
ments in one. 


Cleveland Electrical Supply Company, 
represented by L. Griesser, manager; W. 
C. Marker, secretary ; Warner Jones, sales- 
man; H. H. Cudmore, distributed watch 
fob souvenirs and celluloid statistical 
cards. 


The Western Gas Fixture Company 
hung a chandelier in the convention hall 
with five two-glower Nernst lamps at- 
tached. It was represented by Edward 
N. Riddle. 


The Excello Arc Lamp Company, New 
York, represented by G. W. Armstrong, 
hung two ten-hour Excello flaming-arc 
lamps at the Superior street entrance of 
the Boody, and two seventeen-hour flam- 
ing arcs on the St. Clair side entrance. 
The seventeen-hour is used principally in 
factory lighting on account of the long- 


Mr. D. L GASKILL, SECRETARY-TREASURER 
Onto ELECTRIC LIGHT ASSOCIATION. 


hour burning. This concern has put in 
some large installations this year, notably 
with the National Tube Works, Mester 
Machine Company, United Engineering 
and Foundry Company, General Casting 
Company and Pennsylvania Steel Com- 
pany. Have just closed a deal with the 
Murphy Power Company, Detroit, for 
illuminating the building exteriorly. 


The Chicago Electric Appliance Com- 
pany, represented by F. J. Alderson, Chi- 
cago, and George H. Porter, Columbus, 
exhibited in the lobby Sangamo direct- 
current and alternating-current integrat- 
ing wattmeters. Souvenirs in the form of 
pocket mirrors. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The Westinghouse Multiple 
Arc Lamp. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., has 
placed on the market a lamp of new design 
containing a number of features which 
add materially to close regulation, dura- 
bility and convenience in manipulation. 
The well-balanced, symmetrical appear- 
‘ ance may be noted in Fig. 1. The lamp is 
of the rocker-arm type, distinguishing it 
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SINGLE GLOBE LAMP, WITH OPAL SHADE. 


from lamps operated by a direct lift. 
This construction, in which the weight of 
one part of the mechanism is balanced by 
another, and the necessary pull of the 
magnet is greatly decreased, allows the 
use of a smaller-sized magnet, bringing 
about less heating in the coils and less 
vibration, with a consequent elimination 
of noise. The lamp-hanger loop is large 
and heavy, and supports the lamp on a 
large porcelain bushing, which is held to 
the fork of the support by a composition 
cotter pin. 

The terminal binding-posts are cast of 
composition metal and set in petticoated 
porcelain insulators, a square recess in the 
insulators engaging a square projection on 


the terminals, which are thus prevented 
from turning. 


The case and cap are pressed from high- 
grade copper with corrugations which add 
to their rigidity. The cap is formed from 
a single piece, and has the shoulders of 
the terminal supports pressed into it. The 
exterior is regularly finished in mottled 
copper, but other finishes can be supplied 
if desired. 

The door, shown in Fig. 2, forms one- 
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LANP WITH DOOR OPENED FOR INSPECTION 
OK MECHANISM. 


third of the case and affcrds ready access 
to all parts of the mechanism. 

The lamp switch, shown herewith, has 
a composition metal handle. An inverted 
cup, which forms a part of the handle, 
covers the opening in the cap and prevents 
leakage at this point. The switch blade 
is formed of a heavy plate of vulcabeston 
with a copper button molded in its end 
and so placed that a movement of the 
handle brings it in contact between the 
head of a brass bolt to which one binding 
post is secured and a heavy piece of spring 
brass attached to the central tube, throw- 
ing the lamp into circuit. 

The choke-coil is attached to the heavy 
metal punching that forms the base of the 


hanger, by copper rivets which pass 
through the cap and the supporting arm. 
The choke-coil is thus carried directly by 
the hanger instead of the housing or the 
central tube, which are thus relieved of 
the strain of its weight. 

The choke-coil is fireproof in its con- 
struction. It is made up of a number of 
separate coils on a laminated iron core 
and provides sufficient re-active resistance 
for use on 120-volt circuits. 


MULTIPLE ALTERNATING ARC LAMP WITH 
CLEAR GLOBE. 


The voltage adjustment is made through 
a flexible cord connected to one lamp 
terminal, having upon its lower end & 
screw connector connected to one of the 
loops between adjacent windings of the 
choke-coil, choice being made of the loop 
which will give the lamp the voltage de- 
sired. Each loop gives a variation of 
from three and one-half to five volts, de- 
pending upon the line voltage and the 
current for which the lamp is adjusted. 

The magnet consists of a single coil 
with an E-shaped armature. The winding 
is made fireproof and is suspended from 
the central tube by flat phosphor bronze 
springs. 

The armature of the magnet is built 
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up of laminated iron, and is designed to 
give as uniform a pull as possible through- 
out its entire range of travel. It is sus- 
pended from the rocker-arm by a spring 
which eliminates vibration and noise. 
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LAMP MECHANISM. 


l'he rocker-arm is of cast metal sup- 
ted upon carefully designed phosphor 
ize pivots, the bearing being supported 


IR = 
OF LAMP Cap, SHowine SWITCH. 


e central tube. The dash pot, 
d and balancing weight are at- 
>? the opposite end of the rocker 
| the armature, and as the arma- 
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ture draws downward it raises the clutch 
rod, clutch and upper carbon and thus 
strikes the arc. 

The dash pot is of the vacuum type, and 
has a hollow graphite plunger so designed 
that it can not be made to stick under the 
most severe conditions of temperature or 
humidity. 

The clutch consists of a porcelain ring 
enclosed in a copper band which is at- 
tached to the clutch rod by a cotter pin. 

The upper carbon sheath is electrically 
connected to the central tube by means of 
a flexible cord, a screw in the sheath pass- 
ing through a slot in the tube and the 
movable end of the cord being attached 
to the screw. The cord is thus wholly 
outside the tube. 

The gas check is made of metal with 
lava centre. It also serves to carry the 
single side rod and the inner globe sup- 
port. 
The lower carbon clamp is provided 
with a steel wire bail which prevents the 
lower carbon from slipping down through 
the holder in case the clamping screw be- 
comes loosened. | 

The inner globe is held in place by a 


spring stirrup which is suspended from 


the gas check. It passes beneath the 


globe, a depression in the lower end of the | 


globe being the only point at which it 
touches, and exerts a steady, even upward 


pressure which keeps the edge of the globe 
at all points in close contact with the 


gas check. 

The outer globe is attached to the lamp 
by a globe holder which meets with uni- 
versal approval. The globe is encircled 
by a wire loop which has projections on 
each side which engage loops depending 
from the levers on the globe holder. When 
the levers are raised, the globe is drawn 
firmly against the holder and held there 
by a toggle action. Throwing the levers 
outward loosens the globe so that it may 
be removed. 
are interchangeable and adjustable, thus 
allowing for variation in manufacture, 
and are attached to the lamp by a chain 


and snap hook. 
——_—_-@——___—_- 
The “Lehall-Radiant.” 

The “Lehall-Radiant” is a new electric 
adjustable bed and portable-stand lamp 
combined. The accompanying illustra- 
tions give an idea of the uses and appear- 
ance of the lamp. It is constructed of 
solid brass throughout, polished and lac- 
quered ; is strong, durable and fully guar- 
anteed. A ball-and-socket joint between 
the clamp and the lamp socket permits the 


The wire collars or hoops — 
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latter to be adjusted to any angle desired, 
directing the light precisely where it is 
wanted and protecting the eyes from the 
direct rays. The reflector is specially de- 
signed to concentrate the light, and has 


Tue ‘‘ LEHALL-RADIANT” AS A PORTABLE. 


an inner surface which reflects the rays 
evenly. 

It is needless, of course, to dwell upon 
the advantages of the electric lamp as a 
bed light. Its features of convenience and 
cleanliness and its freedom from giving 


Tue ‘“ LREHALL-RADIANT” AS AN ADJUSTABLE 
Brp LAMP. 


off noxious gases or vitiating the atmos- 


phere are obvious. 
The lamp is made by Louis E. Hall, 


740 Monadnock Building, Chicago, IH. 
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Current Electrical News 


DOMESTIC AND EXPORT. 
WIRELESS IN CHINA—The viceroy at Canton, China, has 
sanctioned the installation of wireless telegraphy in the various 
parts of the city. A wireless telegraph school is to be opened. 


NEW LIGHTING SYSTEM TO BE INAUGURATED IN QUERE- 
TARO—A new and complete system of are lighting will be 
inaugurated in Queretaro, Mexico, on the occasion of the festivi- 
ties which are being organized for September 16. The old system 
left much to be desired and a complete installation of new 
and powerful arc lamps is being made. 


CALIFORNIA GAS AND ELECTRIC CORPORATION TO IN- 
CREASE CAPITAL—A special meeting of the California Gas and 
Electric Corporation, a subsidiary company of the Pacific Gas and 
Electric Company, will be held next October to authorize an in- 
crease in the capital stock from $15,000,000 to $30,000,000, prepara- 
tory to the making of a new bond issue to provide for refunding 
and extensions. 


WIRELESS TELEGRAPH TO JAPAN—Japan and Russia are 
said to be planning the establishment of wireless connection with 
Siberia. Japan is connecting the shores of Vladivostok and 
Tsuruga, on the western shore of the island of Hondo. It is pro- 
posed to lay the plans before the various chambers of commerce 
interested and also before the International Telegraph Conference 
next April, for endorsement. The new line is expected to cut in 
two the present telegraphic rates between Europe and Japan. 


PLANS FOR MILWAUKEE MUNICIPAL ELECTRIC LIGHT 
PLANT BLOCKED—City Controller Paul Bechtner of Milwaukee, 
Wis., has refused to countersign bids for a municipal lighting plant. 
The controversy will be aired in the courts. It has been estimated 
by Hunt & Company, of Chicago, that the plant will cost nearly 
$1,500,000. The city has voted $500,000 for a plant, but of this only 
$237,000 remains. Controller Bechtner says that until the city has 
funds with which to bufld a plant he will not allow the work to 
proceed. 


KANSAS CITY RAILWAY COMPANY ACQUIRES OTHER 
LINES—The Joplin & Pittsburg Railway Company, of Kansas City, 
Mo., incorporated recently with $5,000,000 capital, of which $2,800.- 
000 is outstanding, has taken over the properties of the Pittsburg 
Railway and Light Company, of Pittsburg, Kan., and the Joplin 
& Pittsburg Street Railroad Company, the latter having under con- 
struction a line to the city of Joplin. It is the purpose of the 
company to connect the lines acquired at Pittsburg with those at 
Joplin, to` effect which a line twenty-six miles in length is being 
built. Several branches and extensions are also under construction. 
When these new lines are completed the company will have eighty- 
two miles of trackage. A mortgage has been made to the German- 
town Trust Company, of Philadelphia, as trustee, to secure an 
issue of $5,000,000 five per cent first mortgage bonds dated June 
10, 1907, and due July 1, 1927, but subject to call on and after July 
1, 1910, at 105 and interest. Of the bonds $2,800,000 will be issued 
to cover the roads acquired and the cost of additional construction, 
The balance will be reserved for future uses, 


TELEPHONE AND TELEGRAPH. 
RANDOLPH, VT.—Work has been completed on a new telephone 
line from Randolph to Chelsea. 
RED BLUFF, CAL.—Residents of the Bend and Jilly districts 
have constructed a telephone line from those places to Red Bluff. 
NORTH BROOKFIELD, MASS. 


stalled at once and other changes 
service. 


—A new switchboard will be in- 
made for the betterment of the 


NORTH ATTLEBORO, MASS. 
pany is arranging for a number 
city and Providence, 

CALUMET, MICH.—The Michigan 
has completed the installation of a telel 
rack mine. About thirty-eight instrum 


—The Providence Telephone Com- 
of new trunk lines between this 


State Telephone Company 
hone system in the 
ents are in use. 


Tama- 


SERGENT, KY.—A new telephone line is being constructed by 
the Letcher County Home Telephone Company from Whitesburg. 
via Mayking, Sergent and Craftsville, to Boone’s Ford, sixteen miles. 


FULTON, N. Y¥.—The Oswego County Independent Telephone 
Company has a large force now in the field installing telephones 
at the rate of thirty or forty a day. The system is to be up-to-date 
in every respect. The company now has about five hundred con- 
tracts for telephones in Fulton and this number is rapidly grow- 
ing. 

AURORA, MO.—Nearly 400 contracts, extending over a period 
of three years, have been executed in this city for a new telephone 
exchange. The new company is known as the Aurora Independent 
Telephone Company, and will have free exchange with Mt. Vernon, 
Marionville and Verona, and probably other neighboring towns. Di- 
rect communication with Joplin, Kansas City and St. Louis will 
be made over the Kinloch line. The material for the exchange 
has been purchased and work will be hastened. 


SPRINGFIELD, MASS.—The New England Telephone and Tele- 
graph Company is putting in a new $20,000 switchboard to care 
for the increase of the local business, and otherwise is making a 
particular effort to improve the service. The local service has 
been growing so rapidly that the facilities have become inadequate, 
and the new switchboard, which will be on the first floor, will be 
able to take care of the overflow. The average rate of growth in 
the company’s. business is about 150 telephones a month, and there 
are now about 8,700 telephones connected with the Springfield 
switchboard. More than 100 operators and supervisors are em- 
ployed. No further plans have yet been made for the erection of 
the company's proposed new building at the corner of Stearns 
park and Worthington street. According to Superintendent F. G. 
Daboll, the present quarters, with the added switchboard, will take 
care of the growth for the next two years. None of the equipment 
of the present building can be used in the new building. 


DATES AHEAD. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Canadian Electrical Exhibition. Montreal, Quebec, September 
2-14, 

Canadian Electrical Association. Annual convention, Montreal, 
Quebec.. September 11-13. 

Old Time Telegraphers’ and Historical Association and „Society 
of the United States Military Telegraph Corps. Annual meeting. 
Niagara Falls, N. Y., September 16-18. 

Vermont Electrical Association. St. Albans, Vt.. September 18-19. 

Colorado Light, Power and Railway Association. Annual con- 
vention, Denver, Col, September 18-20. 


New York State Independent Telephone Association, Annual 


` convention, Syracuse, N. Y., September 25. 


Railway Signal Association. Annual meeting, Milwaukee, Wis., 
October &-10. 


American Electrochemical Society. Fall meeting, New York 
city, October 10-12. 


American Street and Interurban Railway Association. Atlantic 
City, N. J., October 14-18, 

LEGAL NOTE. 

NEGLIGENCE OF RAILWAY EMPLOYEE-—A_ passenger, in- 
duced by the negligent act of the conductor to leave a street car at a 
point remote from her destination, is held in Georgia Railway and 
Electric Company v. McAllister (Ga.), to be under no legal duty to 
apply for shelter at houses in the vicinity of the place where she 
alights, rather than attempt to reach her destination on foot over a 


highway which is in a reasonably safe condition for travel by 
pedestrians, 


OBITUARY NOTE. 

MR. GEORGE W. BUZZELL, president and general manager of 
the Citizens’ Telephone and Telegraph Company, St. Johnsbury, Vt. 
was killed by an electric shock on August 12. Mr. Buzzell went to 
St. Johnsbury seven years ago and organized the company of 
Which he was president. He was born at Thetford, N. H., on Feb- 
mary 29, S51. and is survived by one daughter. Mr. Elisha B. 
Seeley, of Boston, Mass., has been elected tocsucceed Mr. Buzzell. 
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PERSONAL MENTION. 
MR. P. BACON, of Portland, Ore., has been made manager of 
the Pacific States Telephone and Telegraph Company’s office at 
Pendleton, Ore., succeeding George Coombs, 


MR. A. J. MILLISON, who has been chief operator at the Point 
Loma, Cal., government wireless telegraph station has been trans- 
ferred to a point in Alaska, where the government is establishing 
another station. W. R. McDonald is now the,chief operator at 


Point Loma. 


MR. T. A. KERR has been elected manager of the Eastern 
Illinois Independent Telephone Company, of Kankakee, Ill., suc- 
ceeding A. J. Vernier, manager of the company since its organiza- 
tion. It is Mr. Vernier’s intention to devote most of his time to a 
new plant that is being installed at Pontiac. 


MR. P. P. CRAFTS, of Clinton, Iowa, has assumed the position 
of general manager of the Joplin & Pittsburg Railway Company, 
Kansas City, Mo., succeeding Fred H. Fitch. Mr. Crafts has been 
general manager of the Iowa & Illinois Railway Company, a high- 
speed road operating between Clinton and Davenport, Iowa. 


MR. DAVID FOX, who since March, 1902, has been general 
manager of the Rutland Railway, Light and Power Company, of 
Rutland, Vt., which controls the Chittenden Power Company, the 
Rutland Street Railway Company, the People’s Gas Company, and 
the Rutland City Electric Company, has resigned and will leave Rut- 
land early in September. Mr. Fox has other business interests 
which will later take him to Mexico. Mr. Fox will be succeeded 
by George S. Haley, who for several years has been superintendent 
of the Rutland City Electric Company. 


MR. F. B. MALTBY, who has been connected with the Panama 
Canal work as principal assistant engineer to J. F. Stevens, has 
resigned to go with Dodge & Day, engineers and constructors, Phila- 
delphia, Pa., in the capacity of chief engineer. Mr. Maltby is a 
graduate of the University of Illinois, class of 1882, and in 1907 
received an honorary degree from the same institution. He has 
had a long experience in railroad construction work, municipal en- 
gineering and irrigation work, and been connected at various times 
with the Wisconsin Central, Missouri Pacific, Great Western and 
Illinois Central railroads. He had charge, for the United States 
Government, of all the dredging operations in the lower Mississippi 
river and designed and built the. Jock and movable dam on the 
Osage river in Missouri for the Government. He has been con- 
nected with the Panama Canal for the last two and one-half years, 
having had charge of the construction of railroads, docks and 
wharves, shops and dredging. He constructed a cold-storage plant, 
laundry and bakery in Panama. Mr. Maltby has designed over 
- $1,250,000 worth of dredging plant for the canal work and the pre- 
liminary plans and construction work for the great Gatun lock 


and dam were done under his direction. 


ELECTRICAL SECURITIES. 

Immediately following the utterances of President Roosevelt on 
the occasion of the laying of the corner-stone of the Pilgrims’ 
Monument at Provincetown, Mass., on Tuesday, August 20, the 
stock market showed a brief rally, but this was temporary in the 
extreme, much uncertainty and unsettlement following. Transac- 
tions were numerous, covering the entire range of securities, al- 
though at no time was trading very active. This is shown in the 
fact that the total sales for the week amounted to 2,794,900. as 
against 5,101,100 shares last week, and 4,380,000 the week previous. 
However, nearly all of the leading industrials show advances of 
from one-half to five points, though it is true that quite a number 
show declines, even from last week. While much has been said of 
late concerning the near possibility of retrenchment and hard times, 
and while it is certain that a good many of the daily papers are 
unanimous in crediting to the Federal government the responsi- 
bility for every break which takes place in the stock market, con- 
Servative business men are not at all unanimous in predicting hard 
times. Leading men in the steel and iron trade in Pittsburg, in the 
hoot and shoe trade of the New England states, in the great dry- 
goods centres of the world, representatives of the leading granaries 
of the West, and leaders in mining developments of the West and 
Northwest appear to agree that there will be a healthy retrench- 
ment, but we will not even nearly approach a condition which can 
be construed as reflecting hard times. In many instances through- 
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out the country, large industries, in consequence of their excellent 
credit, have expanded their works to such an extent that they have 
Over-reached themselves. In some cases, indeed, there has been 
such a struggle to secure money enough to carry on these exten- 
Sive enlargements, that with a dwindling money market, pressure 
has been brought to bear which could not be withstood, and either 
a receivership or outright failure has resulted. The inherent pros- 
perity and stability of business is shown, however, by the financial 
Statement of considerably greater losses in business than for many 
years, though the total of business failures is much smaller. This 
Shows in one direction that the strains have been heavy upon other- 
wise solvent concerns, and in the other direction, indicates that 
business is such that heavier losses can be sustained without ending 
entirely disastrously for the victim of the financial circumstances. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 24, 


New York: Closing. 
Allis-Chalmers common..................... 57% 
Allis-Chalmers preferred............. Rhea aes 20 
Brooklyn Rapid Transit.................... 40%. 
Consolidated Gas......... 0.0.0.0. cc ce eceeee 102%, 
General Electric... 050... c ccc cc cv wcuceucs 12121% 
Interborough-Metropolitan common......... 8 VA 
Interborough-Metropolitan preferred........ 213; 
Kings County Electric..................... 112 
‘Mackay Companies (Postal Telegraph and 

Cables) common........................ 62 
Mackay Companies (Postal Telegraph and 

Cables) preferred....................... 6014 
Manhattan Elevated........................ 110 
Metropolitan Street Railway................ 41 
New York & New Jersey Telephone......... 100 
Western Unionens cers oh 6a45 dred wada ceeus 75 
Westinghouse Manufacturing Company...... 137 


The dividend of 1°, per cent for the current quarter on the 
Manhattan Elevated Railroad Company's stock, guaranteed by the 
Interborough Rapid Transit Company, will be payable October 1. 


The Allis-Chalmers Company will soon issue a call for the 


tenth and last payment of 10 per cent on the bond issue of $13,000,- 
000 created last year. Of that amount approximately $10,500,000 
was subscribed for, the syndicate taking about $9,500,000. This 
will give the company about $1,000.000 additional cash. 

In view of the sharp decline in Metropolitan Street Railway 
stock, and the report of the proposal to pass or cut the guaranteed 
T per cent dividends, steps have already been taken by Philadelphia 
stockholders toward united action to protect the interests of the 
unassented stock of the Metropolitan Street Railway Company. 
George S. Graham has been employed as counsel, and communica- 
tion has already been entered into with large holders of Metropoli- 
tan Street Railway stock, located in New York. 

The total income of the Westinghouse Electric and Manufactur- 
ing Company for the month of July aggregated $534,486, which was 
at the rate of $6,413.832 a year. The total income for the four 
months ended July 31 was $2,477,582, or at the rate of $7,432,746 a 
year. The net surplus for the four months ended July 31 aggregated 
$1.377.708, or at the rate of $4,133.124 a year. The surplus for July, 
Was at the rate of $3,657,912 a year. 


Boston: Closing. 
American Telephone and Telegraph......... 1051. 
Edison Electric Iluminating................ — 
Massachusetts Electric... ..............005. — 
New England Telephone...’................. 108 
Western Telephone and Telegraph preferred. — 

Philadelphia: Closing. 
Electric Company of America............... © &% 
Electric Storage Battery common........... 44 
Electric Storage Battery preferred.......... 44 
Philadelphia Electric... ......00...........05. T> 
Philadelphia Rapid Transit................ w “eb 
United Gas [mprovement................00. 8h 

Chicago: Closing. 
Chicago Telephone............ 0.0.0 00 ceca ee 107 
Chicago Edison Light................ 00 cease 137 
Metropolitan Elevated preferred,........... G414 
National Carbon common...............000. T2 
National Carbon preferred................. 112 


Subscriptions to the stock of the Chicago Telephone Company 
now amount to $4.000.000. The American Telephone and Telegraph 
Company took $2,000,000, and an individual $1,000.000. 
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NEW INCORPORATIONS. 


RACINE, WIS.—Electrical Construction Company. Capital in- 
creased from $6,000 to $18,000. 


HATTIESBURG, MISS.—Union Electric Company. $5,000. In- 
corporators: A. N. Sexton, C. J. Sutherland, W. H. Mace, C. S. 
Greaves and R. H. Pender. 


ST. PAUL, MINN.—Electric Board Power and Lighting Com- 
pany, Minneapolis. $100,000. Incorporators: W. W. Leonard, O. W. 
Stribley and Frederick Fayrann. 


MADISON, WiS.—The Curtiss & Withee Telephone Company, of 
Hoard, Clark county. $900. Incorporators: Theodore Thompson, 
William Peterson and J. S. Jacobson. 


AUGUSTA, ME.—Winthrop & Readfield Telephone Company. 
To do a telephone business in Kennebec and Androscoggin counties. 
$10,000. President and treasurer, E. M. Leavitt, of Winthrop. 


ELIZABETH, ILL.—Elizabeth Light, Heat and Power Company, 
Elizabeth. To operate a heat, light and power plant. $25,000. In- 
corporators: H. E. Murray, F. M. Martin, R. R. Longenecker. 


RICHMOND, VA.—Weyers Cave Light and Power Company, 
Weyers Cave. $5,000. .J. S. Sellers, president; N. I. Kagey, secre- 
tary and treasurer; J. N. Crawford, I. B. Kagey, W. B. Wampler, 
all of Weyers Cave. 


LITTLE ROCK, ARK.—Choctaw Telephone Company, of Perry. 
$5,000, of which $2,500 has been subscribed. Incorporators: M. N. 
Spencer, president; John S. Harris, vice-president; 8. H. Spencer, 
secretary and treasurer; G. B. Colvin. 


COLUMBUS, OHIO—The People’s Municipal Light and Power 
Company, of Columbus. To construct electric light and power plants 
and to operate them. $100,000. Incorporators: E. W. Tyler, F. 
C. Mathey, Samuel C. Davies, George Caunter and T. W. McCue. 


SPRINGFIELD, ILL.—East St. Louis & Eastern Railway Com- 
pany, with headquarters at East St. Louis. $2,500. To be con- 
structed from a point near Belleville in a westerly direction to 
East St. Louis. Incorporators: L. C. Haynes, T. W. Gregory, G. 
C. Pierce, F. H. Thomas and F. H. Kruger. 


SPRINGFIELD, ILL.—Chicago Interurban Electric Railway 
Company, with principal offices in Chicago. $100,000. To be con- 
structed from Chicago south through Harvey, South Holland, Town 
of Calumet, Thornton, Chicago Heights and Steger, in Cook county, 
to Crete, in Will county; thence west to Joliet; thence across the 
line from Blue Island through Calumet, Riverdale and Dalton; 
thence northeast through Thornton and West Hammond and other 
cities and towns to be determined upon. Incorporators and first 
board of directors: J. M. McGill, John W. Humphrey, Claude E. 
Fitch, L. E. Eaton, J. M. Miller, H. D. Moreland and Fred F. 
Myers. 


NEW MANUFACTURING COMPANIES. 
BOSTON, MASS.—The Electric Shoe Cleaning Machine Com- 


pany, of Boston, has been incorporated with a capital of $50,000. 


The president is T. F. Lamson, of Boston; the treasurer, Edward 
H. Greene. 


JERSEY CITY, N. J.—The Crescent Electric Company has been 
incorporated with a capital stock of $25,000 to deal in electrical 
appliances of every description. The incorporators are Henry W. 
Jackens, M. Deckhaus and Alfred W. Rake, of Bayonne. 


DULUTH, MINN.—The Head of the Lakes Electrical Construc- 
tion Company has been organized at Duluth with a capital of 
$50,000. The purposes of the organization are given as being to 
construct, purchase, sell and generally deal in electrical and me- 
chanical plants and to do a business in things that are connected 
with such plants. The incorporators are: Charles Burgeson, W. E. 
Armour, M. J. Healy and J. A. Waugh. 


ROCHESTER, N. Y.—Hereafter the co-partnership of John J. 
Finucane, John W. Cook and Harry P. Sickels will be known 
as the Rochester Electric Contracting Company, papers of incor- 
poration having been filed with the secretary of state. The pur- 
poses of the company as given in the papers of incorporation are: 
To construct, erect and install, alter, repair, equip and deal in 
works, plants, instruments and machinery for supplying and dis- 
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tributing electricity for light, heat, power and other purposes, 


and in general to make or otherwise equip and carry out any 
contracts and do a general contracting business, to do electrical 
work of every kind, nature and description, including the business 
of electrician, electrical and mechanical engineer, and dealer as 
principal or agent in electric motors, dynamos electrical ma- 
chinery, appliances of any nature or kind whatsoever, in relation 
to the construction, erection, equipment and improvement of pub- 
lic or private works or buildings. The three partners are the direc- 
tors of the company and the only stockholders, the company begin- 
ning with a capital stock of $5,000. 


SEATTLE, WASH.—Articles of incorporation have been filed 


at Olympia for the Northwestern Electric Company, a concern or- 
ganized by local capitalists for the purpose of manufacturing elec- 
trical appliances of all kinds. The capital stock of the company 
is $250,000, which has already been subscribed. The company will, 
in a short time, begin the erection of a large plant in the south end 
of the city, the exact site of which has not yet been determined, 
but which will probably be along the route of the Tacoma-Seattle 
interurban. The incorporators of the new company are Andrew 
Chilberg, president of the Scandinavian American Bank; E. C. Kil- 
bourne, Nelson Grimsley, L. B. Stedman, F. A. Ernst, E. W. Forester, 
A. E. Ransom, G. E. Smith and S. A. Flower. A. E. Ransom has 
been retained as president and manager and will have general 
supervision of the plant. G. E; Smith has been selected as secre- 


tary and sales manager. The new company will absorb the Seattle- 


Electrical, Heating and Manufacturing Company, a concern that 
has been doing business here for some time. This company has 
maintained an establishment at Los Angeles and, while that branch 
will be retained, all the patents, property, rights and interests of 


the company here will be turned over to the Northwestern Electric 
Company. 


ELECTRIC RAILWAYS. 


FINDLAY, OHIO.—The Toledo, Urban & Interiirban will extend 
its line to Kenton. | 


- LONDON, ONT.—Fire on August 10 destroyed the car barn of 
the Southwestern Traction Company in South London. Five cars 
were also burned. The loss was $75,000, fully covered by insurance. 


PHILADELPHIA, PA.—The July gross earnings of the Lehigh 
Valley Transit Company were $99,000, an increase of $7,350 over the 


preceding July. For the first two weeks of August gross increased 
$4,650. 


ELKINS, VA.—The Elkins Electric Railway Company will do 
its own construction, building a line in Elkins and also an extension 


from Elkins to Belington, twelve miles and possibly farther. J.C. | 


McSpadden is president of the company. 


HAMMOND, IND.—The Chicago, Lake Shore & South Bend 
Railway Company, whose through line from Michigan City to 
Chicago extends through Hammond, is to be given a franchise 
for the construction of a street railway system in Hammond. 


WARSAW, N. Y.—The corps of engineers for the Rochester 
& Caledonia trolley line have completed their work on the proposed 
extension from Caledonia through Le Roy to Batavia and have 


begun laying out the line for the branch south to Pavilion, Warsaw 
and Perry. 


ST. LOUIS, MO.—First articles of incorporation have been issued 
to the Interurban Express Company, of Belleville, showing a capital 
stock of $50,000. The company is backed by local and St. Louis 
merchants and is organized to do an express business on the lines 
of the East St. Louis & Suburban Railway Company. 


ITHACA, N. Y.—The Ithaca common council has granted a fran- 
chise to the Ithaca Street Railway Company for a double track. 
The feature of the franchise was a provision that tickets be sold 
six for twenty-five cents. Two months ago the company abolished 


a commutation book rate of twenty-three tickets for $1 and 100 
tickets for $4. 


ROYERSFORD, PA.—Citizens of Royersford have inaugurated 
a movement for a trolley system for the town. Plans and pro- 
posed routes from Royersford to the Trappe were submitted with 
a view to making connection with other lines. A committee was 8p- 
pointed to confer with the officials of the Schuylkill Valley Trac- 
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‘tion Company. The proposed route will give a direct line to Phila- 
delphia. 


ASHEVILLE, N. C.—If present plans are perfected, the towns 
of Waynesville and Canton will be connected by an electric railway. 
It is now stated that the Champion Fiber Company, of Canton, 
is interested in the project. The distance between the two places 
is about ten miles, and the proposed line will run through one 
of the richest agricultural sections in western North Carolina. 


BILLINGS, MONT.—If present plans do not miscarry, this valley 
and the surrounding country will be connected by electric lines. 
Yegen Brothers, of this city, are behind the move and the power 
that will be used will come from the new power-house that the 
Yegen company has been putting up south of the city. It is planned 
to connect Columbus, Laurel, Park City, Huntley and Bear Creek 


with Billings. 


MINERAL WELLS, TEX.—The contract for the building of an 
interurban railway connecting Mineral Wells and Fort Worth has 
been signed by Major Beardsley and E. W. Barrows, secretary and 
treasurer of the American Engineering Company, of Indianapolis. 
The contract provides for the beginning of construction work at 
once; the line to be completed and in operation within twelve 


months. 


HARTFORD, CT.—From present indications there will be noth- 
ing to prevent the running of the electric interurban line between 
Rockville and Hartford by September 1. With the completion of 
the wiring in the Rockville railroad yard the line is wired right 
through and already to run. The substations at West street, Rock- 
ville, and Buckland, are equipped with machinery. The poles are 
up on the Melrose line and the wires strung. 


PASADENA, CAL.—Another electric railway to Pasadena is 
promised by men who represent Los Angeles capital. They have al- 
ready taken steps for the formation of their company, and prelimi- 
nary work has been started toward securing franchises and rights of 
way over the contemplated route. M. A. King, of Los Angeles and 
Glendale, has been in conference with city officials and property 
owners here in behalf of the men behind the enterprise. 


CHICAGO, ILL.—The Chicago Electric Traction Company has 
passed into the hands of the owners of the interurban electric road 
being built from Chicago to Kankakee. The Chicago Electric Trac- 
tion Company had been in the hands of Receiver Charles Henrotin 
through order of Judge Kohlsaat for some time. It runs from 
Blue Island to Sixty-third street and South Park avenue. The pro- 
moters of the Kankakee-Chicago line propose to extend the route 
to Peoria and Springfield during 1908. 


COLUMBUS, OHIO—Clyde J. Kneisely, Michael Siebold, E. 8. 
Rhoades, W. W. Snyder, F. G. Knenzli, W. J. Wise, T. F. Hynes and 
F. O. Richards have incorporated the Valley Transit, Light and 
Power Company, of New Philadelphia, with a capital stock of $100,- 
000. The company is to construct and operate an electric railroad 
between the cities of Canton, Dover, New Philadelphia, Newcomers- 
town, Coshocton, Newark and Columbus and in the counties of 
Stark, Tuscarawas, Coshocton, Muskingum, Licking and Franklin. 
It also can operate coal mines and own and operate pleasure parks. 


DAVENPORT, I10WA—Articles of incorporation of the Daven- 
port & Manchester Railway Company, which expects to connect 
Davenport with Manchester and Monticello by electric line, have 
been filed. The articles of incorporation name L. Matthews, J. A. 
Voorhees, F. H, Miller, F. W. Rank, George T. Baker, T. F. Halligan 
and Henry Vollmer as the first board of directors. The officers of 
the company are as follows: president, George T. Baker; vice- 
president, J. A. Voorhees: secretary, F. W. Rank; treasurer, T. F. 
Halligan. 


KENOSHA, WIS.—Agents of the Chicago & Milwaukee Electric 
Railway Company in Kenosha state that plans have been com- 
pleted by which the cars of this company will be running about 
the loop in Chicago by the first of November. The cars are to 
enter Chicago from Evanston over the lines of the Chicago, Mil- 
waukee & St. Paul Evanston branch, which is to be equipped for 
electric cars. This will make it possible to connect with the North- 
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western elevated at Wilson avenue, and from this point the run 
will be over the tracks of that road. 


ANDERSON, S. C.—From a director of the Donald’s & Due West 
Railroad it is learned that the Anderson Traction Company, of 
which E. W. Robertson, of Columbia, is president, will take charge 
of the uncompleted road between Donald’s and Due West and will 
construct an electric road between these two points. It is also 
understood that the company will construct a line between Belton 


and Donald’s, a distance of fourteen miles. The distance between 


Donald’s and Due West is four miles and the railroad company, 
which was organized several months ago, has graded the route and 
has laid the cross-ties. 


JACKSON, MICH.—The building of the new electric line join- 
ing Jackson and Lansing is now assured. The contract for grading 
the road bed from Lansing to Mason has been let by the Northern 
Construction Company to W. E. Tench & Company, of Detroit. 
Work will be begun at once on the grade and President T. W. 
Atwood of the construction company says that cars will be run- 
ning between Lansing and Mason City by December 1. No work 
will be started on the road south of Mason, it being the policy of 
the company to begin constructing only the portion which can b 
completely finished before winter weather sets in. i 


REDLANDS, CAL.—The Mile High railway, the line for which 
C. S. Chesnut and G. H. Dunn have franchises, to connect Redlands 
with Oak Glen, running through the Yucaipe Valley, is to be in 
operation by next spring, according to the promoters. They have 
given orders for ten cars to be used on the line, and these are to 
be delivered by the Westinghouse Company by early spring. The 
cars ordered are four passenger, two express and four trailers for 
carrying the fruit and other products of the Yucaipe Valley to 
market. Each car is to be equipped with four 125-horse-power 
motors for alternating current. Two stations will be built on the 
line, one three miles from Oak Glen and the other in Yucaipe city. 


PARKERSBURG, W. VA.—The Muskingum Traction Company, 
a branch of the Parkersburg, Marietta & Interurban ‘line, has been 
incorporated under the laws of the state of Ohio and has received 
a charter. The terminals of the line are Marietta and Beverly. It 
has a capital stock of $30,000. The Parkersburg, Marietta & Inter- 
urban is incorporated under the laws of this state and it was 
necessary to incorporate the other in Ohio. The line is being 
extended from Rainbow to Lowell. The directors of the concern 
are: C. H. Shattuck, of Parkersburg; W. W. Mills, A. D. Follett, 
C. C. Torpy and W. H. H. Jett, of Marietta. The directors held a 
meeting and elected the following officers: president, C. H. Shat- 
tuck; secretary, C. C. Torpy; general manager, W. H. H. Jett. 


DOYLESTOWN, PA.—The Philadelphia & Easton Transit Com- 
pany at a reorganization meeting of the bondholders in Doylestown 
elected the following officers: president, David P. Ayars, of Wilkes- 
Barre; secretary and treasurer, Joseph S. Rawson, of Philadelphia; 
diretcors, David P. Ayars, of Wilkes-Barre; A. H. Sickler, of Phila- 
delphia; W. J. Lescure, of Harrisburg; A. E. Pendergast, of Trenton; 
Henry R. Rush, of Lancaster, and A. C. Patterson, of Philadelphia. 
The road was purchased May 31 at a trustees’ sale for $100,000, 
subject to an indebtedness of $825,000, by a committee representing 
the bondholders. The new owners have taken possession of the 
road, and it will be managed by an executive committee under 
the name of the Philadelphia & Easton Electric Railway. The new 
company will make improvements, and will put on a larger num- 


ber of cars. ° 


LITTLE ROCK, ARK.—The Russellville & Ozark Mountain 
Traction, Light and Power Company, of Pine Bluff, has been in- 


corporated with a capital of $200,000. W. H. Langford, James Gould, . 


Irving Reinberger, M. M. Bruce, Adam J. Robinson, J. B. White, 
Tom D. Brooks, A. S. Hays, A. B. Plastow, E. Stovenken and Adam 
J. Robinson are the incorporators. Adam J. Robinson is president 
of the company; J. C. Wilson, vice-president; James Gould, secre- 
tary, and W. H. Langford, treasurer. The company is organized 
to build, own and operate an electric interurban road between the 
city of Russellville and other cities or towns in the state of Arkan- 
sas, and to manufacture, sell and supply electrical energy. The 
place of business is at Pine Bluff, and a majority of the incor- 
porators are from that city. James Gould is ex-sheriff of Jefferson 
County, and at present County Judge of the same. 
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ELECTRIC LIGHTING. 


HAVANA, ILL.—Carl Miller, of Havana, will install an electric 
light plant at Manito. 


COLUMBIA, TENN.—The board of mayor and aldermen of 
Columbia is contemplating ownership of its light and water plant, 
and is investigating the matter. 


PITTSTON, PA.—The directors of the Citizens’ Electric Ilumi- 
nating Company of Pittston have agreed to increase the capital 
stock of the company from $40,000 to $200,000. 


TORREON, MEX.—The Torreon & Laredo Electric Light Com- 
pany has closed a dea] for new equipment that will cost $200,000. 
General improvements will be made to the service. 


CARSON CITY, NEV.—Mike Fay, one of the prominent 
ranchers in Carson valley, expects to complete the installation of 
an electric plant at his ranch within a short time. 


ALLENTOWN, PA.—A committee of councils has discovered that 
Allentown pays the highest rate of any third-class city in the state 
for its street arc lamps—$84 a year. Chester comes next, with 
$80 a year, and Reading is third, with $78. 

GLOBE, ARIZ.—The electric light and gas plants at Globe are 
to be improved. Property with a frontage of 162 feet and a depth 
of 270 has been purchased for the erection of a new electric light 


plant, the contract for the building having been awarded to J. F. 
Briggs. 


TOWANDA, PA.—Lights all night and every night will illumi- 
nate the streets of this city. which have been dark for three months, 
after September 1. The lighting committee of city council has 
been instructed to make a lighting contract with the Towanda Elec- 
tric Illuminating Company. 


x 


MARQUETTE, MICH.—Announcement is made of the sale of the 
holdings of the Electric Light and Power Company, of Munising, 
to M. A. Doty, vice-president and general manager of the Superior 
Veneer and Cooperage Company. The plant has been extensively 
improved during the past few years. 


MUNCIE; IND.—Nineteen new lights, for which the council 
made a special appropriation recently, have been ordered erected 
by the board of- works. The Muncie Electric Light Company has 
been notified of the order and it is expected that the extensions 
will be made in the next few weeks. 


DAYTON, OHIO—A mortgage in the sum of $1,500,000, given 
by the Dayton Citizens’ Electric Light Company to the Cincinnati 
Trust Company to secure the payment of bonds, has been released 
at the county recorder’s office, the obligation having been met. 
The document bore the signature of George B. Cox: 


LA JOYA, MEX.—Work is to start within three months on the 
hydroelectric power plant at La Joya on the Conchos, from which 
it is proposed to supply cheap power to Chihuahua, Santa Eulalia, 
Parral and other places. The La Joya enterprise has been pro- 
nounced by able engineers as entirely feasible and the site selected 
as an ideal one. 


ALBANY, N. Y.—The Newport Electric Light Company has been 
given consent to issue $65,000 bonds under a mortgage for $75,000, 
the proceeds to be used for rebuilding a part of its plant and for 
extensions to the villages of Cold Brook and Poland, Herkimer 
county. Louis C. Whiton, president of the company appeared to 
explain its application. : 


ASHTABULA, OHIO—A. S. Metcalf has filed his report with the 
uniform bureau of accounting on the electric light plant of Ashta- 
bula. The earnings of the plant during the past year were $8,088.04. 
Allowing seven and one-half per cent in depreciation, the net earn- 
ings are $2.322.44. The present value of the plant is $71,109.03. 
Good management is reported. 


LEMONT, ILL.—The Economy Light and Power Company has 
closed a contract for the purchase of the Lemont Electric Light 
Works and will take over the plant immediately. The existing dyna- 
mos and machines will be abandoned and the power necessary to 
fill contracts will be secured from the Chicago Edison company. The 
price paid for the Lemont plant is said to have been about $10,000. 
The purchase includes a’ city contract for lighting. This is at the 
rate of $75 a light. 
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MOUNT VERNON, N. Y.—The Westchester Lighting Company 
has made a decided reduction in the cost of electric lighting. The 
rates heretofore charged were twenty cents per kilowatt-hour to 
the small consumer, with a scale of discounts to larger users. 
Under the proposed reduction the maximum rate per kilowatt-hour 
will be thirteen cents flat. 


WATERTOWN, N. Y.—The municipal authorities of the village 
of Adams have filed formal complaint about the rates charged by 
the Adams Electric Light Company with the Public Utilities Com- 
Mission. Eighteen cents a night, or about $65 a year, is charged 
for arc lights for commercial purposes and the charge for public 
purposes is twenty-seven cents a night. The charge for incan- 
descent lamps is from two and one-half to three cents a night. 


BRISTOL, TENN.—The syndicate that proposes to expend $600,- 
000 in developing the power of Holston river at Fish Dam, for elec- 
trical purposes, has obtained a thirty-year franchise for lighting in 
Bristol, Va., and will secure a similar franchise in Bristol, Tenn. 
The new concern has already spent probably $10,000 in obtain- 
ing rights of way, options, etc., and the project is assured. About 


“7,000 horse-power will be produced, to be used for power and illu- 


minating purposes. 


CLARKSTON, WASH.—The Lewiston-Clarkston Company is en- 
gaged in the installation of a power plant at the base of the 
pipe leading from the new high line pipe to the reservoir con- 
structed in Pomeroy gulch. The drop in the pipe is approxi- 
mately 220 feet and will generate about 600 horse-power. During 
the irrigation period this power-plant will be almost continually 
in operation and will greatly relieve the Asotin creek station and 
the steam plant on Snake river. 


MARINETTE, WIS.—The electric power transmission line be- 
tween Peshtigo and Oconto is now under construction and will be 
in operation by September 15. The power will come from a dam 
on. the Peshtigo river owned by the Perley Lowe Company, and 
the line will furnish Oconto with light and power. The line will 
be about fourteen miles long and will cost $14,000. Several pro- 
jected power lines may be built here within another year, one from 


the upper Peshtigo and the other from the Grand Rapids on the 
Menominee. 


TACOMA, WASH.—AI]I bids for furnishing the city with a steam 
power plant have been recommended eliminated from consideration 
by the fire and water committee of the council. Consideration of 
the one proposal for a hydraulic plant was referred to the com- 
mittee of the whole. This bid, which remains to be taken up, 
unless the whole council reverses the decision of the committee, 
is that of the George Milton Savage Construction Company to build 
a 10,000-horse-power system on the upper Nisqually river for the 
sum of $1,750,000. 


TROY, N. Y.—I. M. Everest, of Albany, a representative of the 
McCaffrey Water Motor and Power Company, of Troy, has been 
securing options on the water privileges along the Caroga and 
Peck creeks. It is understood that the firm has secured the control 
of the water privileges from Caroga Lake to the Mohawk river 
and from Peck’s pond to its connection with the Caroga creek. 
It has been intimated that several large power stations are to be 
erected for a general distribution of electric power in Montgomery, 
Fulton and Herkimer counties. 


HAMILTON, ONT.—To install a municipal lighting plant when 
the Cataract Power Company’s contract for supplying the city with 
are lamps expires in July, 1909, would cost over $121,000, according 
to an estimate supplied by T. W. Sothmen, chief engineer of the 
Hydro-Electric Commission. The Cataract company has quoted $60 
a lamp for a ten-year contract and $65 for five years for 500 arc 
lamps. W. A. Logie, of Chisholm & Logie, on behalf of an unknown 
company, offered to supply 500 are lights at $55 for ten years and 
$60 for five years. The present price averages about $82.50. 


ROCKLAND, MASS.—The gas and electric light commissioners 
have granted the Electric Light and Power Company of Abington 
and Rockland permission to issue $60,000 of new stock. Since 
June 1,~°1906, when the property passed into the hands of its 
present owners, the company has been engaged in making sub- 
stantial additions to its plant, including the extension of its pusi- 
ness Into the town of Hanover and the construction of a trans 
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mission line from the works of the Brockton company. Prior to 
May, 1907, nearly $30,000 was expended on account of this work. 


PASADENA, CAL.—Enlargement of the municipal electric light- 
ing plant has been officially agreed upon by the members of the 
electric light and supplies committee of the city council. This de- 
cision means that about 150 additional lights are to be added to 
the number now in use, independent of whatever action may be 
taken upon the recommendation of Ezra F. Scattergood, the elec- 
trical engineer who has been employed by the city as an expert 
to review estimates made by Manager C. C. Glass for the proposed 
expenditure of about $200,000 for doubling the present capacity of 


the lighting plant. 


CUMBERLAND, MD.—The Youghiogheny Light and Power Com- 
pany, of Garrett county, has been incorporated at Oakland, and the 
company will locate a plant below Deep Creek Falls, seven miles 
north of Oakland, for the purpose of generating electricity for eom- 
mercial uses. It is the intention to concentrate at this point 
the wasted water power of the Swallow Falls in Yough river, the 
Deep Creek Falls and the Muddy Creek Falls, and turn it into elec- 
trical energy to be distributed to Oakland, Mount Lake Park, Deer 
Park, Grantsville. Accident, Friendsville and other towns in Garrett 
county, to Kingwood and nearby points in West Virginia and to 
nearby points in Pennsylvania. 


COLUMBUS, OHIO—According to the figures of Examiner Leslie 
C. Smith, of the bureau of public accounting, it costs the town of 
Nelsonville $88.14 per light per annum under the municipal owner- 
ship system in vogue there. This is for city lighting only, and 
Mr. Smith shows that the expenditures in some of the months 
during the examination period were far greater than the receipts. 
In the waterworks department there is a deficiency of $57.90 on 
the treasurer’s books that occurred in May, 1906. This plant was 
considerably damaged by high water during the spring and has 
never been fully repaired, necessitating a shortage of water supply 
to many of the population living on the hills. 


BEDFORD, IND.—The Pittsburg Electric Power Company, re- 
presented by S. A. Teacher, has made public its intention of erect- 
ing a large plant just south of the city on White river, near the 
old site of Palestine, for the furnishing of electric power. An im- 
mense dam will be constructed across White river, of solid masonry 
thirty feet high, and the plant will cost at least $500,000. Options 
have been secured on several large tracts of farm land that would 
be seriously damaged by the back water from the dam. The plan 
is to furnish electric power to the plant of the United States Cement 
Company and all the large stone mills in and around Bedford, 
as well as other industries; also for an electric railway. 


EAST SYRACUSE, N. Y.—An agreement has been reached be- 
tween the members of the village board of trustees and James De- 
Long, a representative of the Syracuse Lighting Company, by which 
a contract will be renewed between the village and the company 
for the lighting of the village, the old contract or franchise having 
expired over a year ago. Under the old terms, are lamps cost $85 
per year and incandescent lighting twelve cents per kilowatt-hour. 
By the terms of the new contract the company agrees to reduce 
the cost per lamp per year $15 each, or to $70 for each lamp, 
while the price for incandescent lights is fixed at eight cents per 
kilowatt-hour, beginning October 1, a reduction of four cents per 


kilowatt-hour. 


MEMPHIS, TENN.—J. A. Omberg, Jr., former city engineer. 


has, through his attorneys, offered an ordinance to be passed by. 


the city council of Binghamton, which ordinance embodies a contract 


with the parties he represents and the city of Binghamton for the 


erection of an electric light plant. The company does not make a 


request for a franchise, but asks that the city grant rights of way 
through streets and alleys, and other privileges to do business in 
the town. In the ordinance is a provision which gives the city 
the right to buy over the plant upon six months’ notice. It is 
the intention of the town of Binghamton to later take over all 
public utilities. The effort of the council for the present, how- 
ever, is to secure independent lighting and water plants. 


STOCKTON, CAL.—The Stanislaus Electric Power Company, 
which has contracted to deliver electricity in San Francisco by 
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next February from its great plant on the Stanislaus river, in 
Tuolumne county, is procuring rights of way for the transmission 
line through San Joaquin county. Rights through Calaveras county 
from the plant twelve miles east to Vallecito have been procured, 
and the line will be run straight from that point to San Fran- 
It is planned to supply 30,000 horse-power, and the com- 
pany is operating with a capital of ten millions. More than a 
million dollars has been laid out in the work so far done. The 
transmission line is to be carried on steel towers fifty feet high, 
placed from 800 to 1,000 feet apart. Storage reservoirs are being 
built on the upper Stanislaus watershed. 


cisco. 


TACOMA, WASH.—A petition has been filed in the Superior 
Court by the Nisqually Power Company to acquire by condemna- 
tion the right to divert from its present channel the water of the 
Nisqually river, part of which lies in Pierce county and part in 
Thurston county. The defendants to the action are the Northern 
Pacific Railway, J. L. McMurray, Arthur R. Warren, Henry Hewitt 
and others. The purpose is to secure use of the water power to 
establish electrical power plants to operate electric lighting and 
railroad systems. Condemnation proceedings have been begun in 
Thurston county, also, to acquire rights on the Thurston side of 
the river. The location is a short distance from Eatonville. The 
company asks for 2,000 cubic feet a second, generating 20,000 horse- 
power. The power is wanted primarily for the Felt system of 


trolley lines. 


` 


INDUSTRIAL ITEMS. 


THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, has just published bulletin No. 108, devoted 


to electric dynamometers for testing gasolene engines. 


DOSSERT & COMPANY, INCORPORATED, 242 West Forty-first 
street, New York city, has issued a very interesting and compre- 
hensive catalogue devoted to the Dossert solderless electrical con- 
nectors or cable joints for stranded and solid wire. This cata- 
logue will be sent to any one interested upon request. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has received through G. & O. Braniff & 
Company. agents for the former company in Mexico, an order for 
one of the electrical equipments of the, Vera Cruz tramways, built 
by the Vera Cruz Light, Power and Tramway Company. Vera Cruz 
is the second city in Mexico to be electrified. 


THE WATSON-STILLMAN COMPANY, 25 Dey street, New York 
city, has published a handsome catalogue devoted to a description 
of its hydraulic forting presses. Nearly one-half of the matter con- 
tained in this catalogue has never been shown before. The book 
is replete with interesting information and illustrations devoted to 


this type of machinery. Copies will be sent upon request. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has issued a booklet of pigeon-hole size, devoted to 
electric crane controllers. In addition to the descriptive matter and 
illustrations, covering five types of crane and hoist controllers, di- 
mension diagrams. repair part charts, prices, net weight and 
shipping weight of apparatus are given. An improved form of 
contactor for handling heavy currents is also described. 


THE GENERAL ELECTRIC COMPANY, Schenettady, N. Y., 
has ready for distribution bulletin No. 4527, devoted to Thomson 


polyphase induction wattmeters. These wattmeters are made for 


the specific purpose of measuring energy in any two-phase three- 
phase or monocyclic circuit, and consist of two single-phase motor 
elements, each acting upon its own disc, with both dises mounted 
upon a single shaft actuating the register. The meters may be 
applied to a circuit carrying a mixed load of lamps, motors, or 
other devices, and record accurately irrespective of load conditions. 
They are made in three types; one for house service with metal 
cover, and two for switchboard use, one having a metal cover and 
the other a glass cover. The bulletin gives catalogue numbers and 
capacities, etc., of the various sizes, and a large number of con- 
nection diagrams showing the method of installation on different 


classes of circuits. 
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863,609. ELECTRICALLY SIGNALING FROM MOVING TRAINS. 
Alva D. Jones, Louisville, Ky., assignor of fifty and one-half 
one-hundredths to Theodore Harris, W. O. Bradley, and James 
Gayle, twenty one-hundredths to Frank A. Fuller, Edgar D. 
Martin and Aaron G. Martin, and seven one-hundredths to John 
C. Strother. A metallic brush makes contact from the train. 


863,617.—ComMBINED TELEPHONE RECEIVER AND TRANSMITTER. 


863,617. COMBINED TELEPHONE RECEIVER AND TRANS- 
MITTER. Rodney F. Ludlow, Philadelphia, Pa. A common dia- 
phragm is used for transmitting and receiving. 


863,629. COMBINED DROP AND JACK. James M. Overshiner, 
Chicago, Ill. The insertion of the plug restores the drop. 


«63,656. SAFETY-FUSE. Joseph Sachs and Frank D. Reynolds, 


Hartford, Ct., assignors. to The Sachs Company, Hartford, Ct. 
An enclosed fuse. 


863,667. RELAY. Jacob B. Struble Wilkinsburg, Pa., assignor to 
The Union Switch and Signal Company, Swissvale, Pa. A three- 
legged relay with pivoted armature. 


863,674. JOINT FOR CARBON ELECTRODES. Frank J. Tone, 
Niagara Falls, N. Y. A tapered screw joint. 


863,683. BRUSH-HOLDER FOR ELECTRIC MOTORS OR THE 
LIKE. Thomas S. Watson, Milwaukee, Wis. The brush slides 
in tapered guides. 


863,814.—DYNAMOELECTRIC MACHINE. 


863,692. SYSTEM OF ELECTRICAL DISTRIBUTION. William L. 
Bliss, New York, N. Y. A storage battery is used. 


863,705. TELEPHONE SIGNAL SYSTEM. Howard M. Eldred, Mil- 
waukee, Wis. The grounding connection at each instrument 
cuts out that bell. 


863,720. TELEPHONE CALL-BELL OR RINGER. William Kais- 
ling, Chicago, Ill., assignor to Milo G. Kellogg, Chicago, Ill. A 
polarized ringer with parallel magnets. 


863.755. CONTROLLING APPARATUS FOR RAILROAD SIGNAL- 
ING. Petrus J. Portman, Amsterdam, Netherlands. The signal- 
ing circuits are controlled by a contact dial. 


863,773. LIGHTNING ARRESTER. Ernst J. Berg, Schenectady, 
N. Y., assignor to General Electric Company. A reactance in 
parallel with condensers and shunted by a spark-gap. 


863,774. PARALLEL-CONNECTED GENERATORS. Ernst J. Berg, 
Schenectady, N. Y., assignor to General Electric Company. A 
device to decrease the field strength of the generator having 
the best regulation. 


863,791. PROTECTIVE DEVICE. ‘Loren Emery, Schenectady, 
N. Y., assignor to General Electric Company. A relay provided 
with differential shunt and series windings. 


863,793. FORMING FILAMENTS OUT OF VISCOSE OR SIMILAR 
VISCOUS MATERIAL. Charles A. Ernst, Lansdowne, Pa. 
Soda-cellulose is treated with carbon bi-sulfid. 


863,799. ELECTRIC METER. Charles E. Holmes, Lynn, Mass., 
assignor to General Electric Company. The operating mechan- 
ism may be removed from the Case. 


868,875.—SyYsTEM OF SELECTIVE ELECTRIC SIGNALING. 


863,814. DYNAMOEBLECTRIC MACHINE. Louis E. Underwood, 
Lynn, Mass., assignor to General Electric Company. A cooling 
fluid is circulated through tanks on the machine. 


863,818. RAIL-BOND. Ben Willard, New Orleans, La., assignor to 
General Electric Company. A single conductor with a plurality 
of contacts. 


863,847. ELECTRICAL-SOCKET SEAL. Llewellyn T. Hatfield, 
Sacramento, Cal. A plug and seal for closing sockets. 


863,852. TRANSMISSION OF INTELLIGENCE BY ELECTRIC 
MEANS. Isidor Kitsee, Philadelphia, Pa. Two local circuits, 
more or less remote from each other, connected by a line. 


863,853. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. Two 
equal and opposing batteries are placed at opposite ends of the 
line. — 

863,875. SYSTEM OF SELECTIVE ELECTRIC SIGNALING. Syl- 
vanus A. Reed, New York, N. Y. A telephone signaling system. 

863,913. BLOCK-SIGNALING APPARATUS. Walter E. Foster, 
Chicago, 11l., assignor to the Union Switch and Signal Company, 
Swissvale, Pa. A signal lock at one station is operated from 
the next. 

863,924. SELECTIVE SIGNALING SYSTEM. William W. Kidney, 

Buffalo, N. Y., assignor to Century Telephone Construction 
Company, Buffalo, N. Y. A selective telephone system. 

863,955. INTERRUPTER APPARATUS. Reinhold H. Wappler, 

New York, N. Y. A rotating interrupter. 


883,955.—INTERRUPTER APPARATUS. 


863,956. ELECTRICAL CLOTH-CUTTING MACHINE. Edward M. 
Waring, New York, N. Y. A motor-driven knife. 

863,969. TELEGRAPH AND TELEPHONE CABLE CORE. Will- 
iam Dieselhorst, Old Charlton, and Arthur W. Martin, London, 
England. The length of lay is different for pairs of conductors 
and pairs of pairs. 


-864,027. AUTOMATIC CIRCUIT-CLOSER. Henry A. Pearson and 


Harry Adams, U. S. Navy. An electric magnet for opening the 
controller circuit. 

864,048. ELECTRIC TIME-SWITCH. Bernhard Tropp, New York, 
N. Y., assignor of one-half to William Henry Laird, New York, 
N. Y. A clock-driven mechanism closes the circuit periodically. 


<r EY A IIE 
a ee ee a 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


— ——_— ee 


VOL. LI. No. 10. 


CHARLES W. PRICE . . . . . . . . =.  PRESIDBNT AND EDITOR 
STEPHEN H. GODDARD. . > a a e . SECRETARY AND MANAGER 
WILLIAM HAND BROWNE, Je. . . . . . . TECHNICAL EDITOR 
AINSLIE A. GRAY e 8 © e e « o « o o « MANAGING DITOR 


NEW YORK 


PUBLISHING OFFICE . . . . . . . ©. . . . 18-21 Parx Row 
CHICAGO 

WESTERN OFFICE. . . e. a.. . . MANHATTAN BUILDING 
BOSTON 

New ENGLAND OFFICB . . . . . . . . . . 98 MILK STREET 
LONDON 


EUROrEAN Orrice, Henry W. HALL, Manager, 42 OLD BROAD STREET, E. C. 


A te 
TELEPHONE AND CABLE 
TELEPHONE “21 Cortlandt.” Private exchange to all Departments. 


REGISTERED CABLE ADDRESS: “Blectview,” New York. 
SUBSCRIPTIONS 
One Year, United States . . . . . .... «© « ee $3.00 
One Year, Canada . . . . . . 2. ew te ew lel elt le 4.00 
One Year, Foreign Countries . . . . . . . . «6 « « ¢ 6.90 
Single Copy, 10 cents. Back numbers, beyond one month, each . . .25 


ADVERTISING 


CHANGES for advertisements should be In this office by Friday noon for the 
following week’s issue. 


New ADVERTISEMENTS should be fn the office not later than Monday noon 
to assure publication i@ that week's Issue. 


SS ee ee E ee eee SS 
Published weekly by the EvLecrricaL Revimw PUBLISHING COMPANY, 13 


Park Row, New York. Charles W. Price, president and treasurer; Stephen 
H. Goddard, secretary. 


ET ort 

Entered at the Port Office at New York as second-class matter under the 
Act of March 8, 1879. 
-n C TE 


CONTENTS 
EDITORIAL: P 

Eivctrical Theory © hits ie A e E aid E 351 

Tantalum Electrodes for Electrolytic Rectifiers. ........0..00.00% 352 

Stealing Flectricity.....naaan u dies wa bank oa Gedo ew BLAM we ea 353 
f The Canadian Electrical Show. ......0.. 0000: e cee nerna truoen 353 
Phe Canadian Electrical Show..........0.cc cee cece cece cect eeeaeeee 354 
arge Projected Station in Buenos Aires.............0e00cee ernennen 30-4 
The Manufacture of Calcium Carbide in BPrglandso ics wed ces ke wes 355 
History of Electrical Applications... na...unun unnu cece eee eee ences ma 
Association of Edison Hluminating COMmpaniesictid ee ea ehe pease eo 355 
Electrical Notes from MAP ONGss eote Sras BAe ala oot ate aR eee ei ah ae Gree 356 
The Radio-Telegraphie Station at Nauen. Germany. by R. F. Hirsehauer, 357 
Municipal Ownership and the American Street and Interurban Railway 
, ASSOCIATION Aoh ot hs r a eek ack e how chat gore ene eN 360 
The Western Pennsylvania Exposition... 0.0... .0.. aoaaa sarerea 360 
A New Method for Locating Faults in Electrical Distributing Systems, 

YF SCM eosar aie by wowace ee kd a ona ee aed wel 361 
General Electric Company of California. .........0000 00.0 eee ee eee 36 
teport of the British Association Committee on Practical Standards 

for Electrical Measurements. .......0000 0 cece cece eee eee ene eees 361 
The Michigan Electric Association... o.s annaa erenn eee eee 362 
On the Motions of Ether Produced by Collisions of Atoms or Molecules 
_, Containing or Not Containing Electrions, by Lord Welvin........ 363 
Calcium Nitrate as a Fertilizer... .....00- cece cee eee cette ence eee ees 305 
South Australian Feleër apiy os waco ins Bice hee ee We ee Rae wrest ewe es 365 
Che Berkshire Power Company. of Canaan, Ct....sesuessesoussss ese 366 
An Electrical Cooperator’s  Cee@ed.s 2.054 ey beh Gk ee Wine is wba a eed OEE Oe 369 
The New Power Station of the South Metropolitan Flectric Light and 

Dower: COMPANY: caent rad kaa 04 cS A aOR EEE eH 369 
INuminating Engineering and Central Station Practice, by Leon H. at 

ro E Sree > eda a wena Aubeay ane oh wit kegs se vedtea hagas mig ease eee aha e Sas “ 
Klectrie Locomotives for the Pennsylvania Railroad. ... 0.0.2... 0206 - srl 
Extensive Telephone Building by the Government... 0.0... .. 0.00 e ee eee 371 
rhe Electrotechnical] Industry in Peru. by Emil Guarini... ............ 872 
REVIEWS oF CURRENT ENGINEERING AND SCIENTIFIC LITeRATURE...... 374 
INDUSTRIAL SECTION: i 

“Monnot” Copper- lad Wirè-ceales e sawi eea a e a EE E ISS RS 376 

New Line of Revolving-Field Alternators, ..........0.000008- 376 

Electrical Machinery in Coal and Coke Mines........2+00+000e8 874 

nterchangeable Klectric Lighting Fixtures............ n ale 378 

Morris Water-Wheels for ‘the Post Falls Statlon of the Washington - 

> Water Power Compativ oo iarten ews ews EEEE EEA aaa 378 

PN Tsex of Coppers. cen Senat ea setae Saw wt tren CR ee we 278 

The West Allis, Milwaukee, Works of the Allis-Chalmers Company. 879 

Jewell Precision Indicating Fnstruments.. 0.0.0.0. 0 2... cee eee ee eee 379 

Electric Dynamometers for Testing Gasolene Engines............ SRO 

The Buckeye Company Conference. oo. 00. ccc cee cee eee e ee eaee 381 

The Flamor Flame Are Lamp... cc. e cece ce eee eee aes 381 

The Ohio Convention Exhibit of the W. J. Barr Electric Manufac- 

; PURI OO TN ERY esos co oe wees ea Dea E a a a OR E a B81 
PARESE FLE CTRICIL NEW Sats cccacian baba pe Gace ties oeaaven ate sot ore 382 
RECORD oF ELECTRICAL PATENTS OOOO IIIIIII MINNI 388 


Copyright, 1907, by Electrical Review Publishing Co. 


NEW YORK, SATURDAY, SEPTEMBER 7, 1907. 


"equalize the positive charge of an atom. 


ISSUED WEEKLY 


ELECTRICAL THEORY. 

A great deal has been written in recent years by the advocates 
of the so-called new electrical theory, and a great deal of evidence 
has been produced to show that they are on the right track. 
These energetic workers have not been allowed to go ahead 
unopposed, as a great many distinguished physicists have refused 
to accept their ideas; in fact, among the new theorists themselves 
there is a lack of harmony respecting the extent to which the new 
ideas are to be applied. No one questions, it seems, the existence 
of subatomic particles, or at least negative electric charges 
without atomic dimensions, The acceptance of this idea gives 
some definiteness to the conception of negative electricity, but 
as yet no satisfactory idea of what positive electricity consists, 
nor how it is carried, has been offered. Starting at this point 
the differences in opinion begin. Some would build up the entire 
atom of these subatomic particles; others say the time for 
such a conclusion has not vet come, and we should limit the 
discussion of the atom to a material particle of comparatively 
large size. Whether this be built up of small particles common 
to all the elements can not yet be discussed profitably. Others, 
again, refuse to consider the possibility of transmutation of the 
elements which naturally follows from the electrical theory of 
atoms. _ Probably the most distinguished of this class of 
physicists is Lord Kelvin, as he has never accepted this theory. 
At the recent meeting of the British Association he read a paper 
explaining his ideas of the ether, and took occasion in this to 
give some of his conceptions of electrical action. 

Lord Kelvin has abandoned his old theory of a fluid ether, 
and now suggests that the ether must be a solid compressible 
substance, perfectly homogeneous throughout. He finds no diffi- 
culty in conceiving such a medium. 

He also contends that a velocity through the ether at a 
speed greater than that of light is possible. although this would 
call for a continual application of force. Many have assumed 
that such high velocity is inconceivable. 

Regarding the electrical character of the atoms, it is note- 
worthy that Lord Kelvin accepts the idea of a subatomic 
negative charge. He believes that the atoms are then positively 
and negatively charged accordingly, as they are associated with 
more or fewer of these negative charges—and he points out that 
we have no evidence proving tiat an integral number of nega- 
tive charges, or “electrions,” as he calls them, will always just 
Should this be true, 
such an atom alone would then always be charged one way or the 
other, and could only be neutralized when associated with another 


atom, as no number of electrions alone will balance its charge. 
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He suggests this idea to explain the diatomic gases, the atoms 
grouping together to neutralize their charges. l 

Lord Kelvin’s paper is published on another page of this 
issue, and those who are following the newer theories of elec- 
tricity will no doubt read it with a great deal of interest. 


eee 


TANTALUM ELECTRODES FOR ELECTROLYTIC 
RECTIFIERS. — 

The use of aluminum for electrodes in electrolytic rectifiers 
is well known. A number of more or less practical designs 
based upon the asymmetrical property of this metal have been 
made, though it seems that the actual use of such appliances has 
been limited, due, most likely, to the excessive heating of the 
cells which takes place if they be not inconveniently large or 
provided with special cooling appliances. This heating is not 
only a sign of inefficiency, but it unfortunately hinders the recti- 
fier from operating if the temperature rises above a certain point. 
The choice of electrolyte in such devices is rather large when 
aluminuin is used, though, of course, certain solutions give bet- 
ter results than others. The one necessity is that the aluminum 
form an insoluble compound in the solution. This subject was 
very carefully studied some years ago by Pollock. He found out 
the best results, that is to say, a device which could be used for 
the highest potentials, were given by solutions of the aromatic 
series of hydrocarbons. That other metals would behave in the 
same way, though to a less extent, has also-been known; but until 
recently no other metal at all comparable to aluminum and its 
effects has been available. | 

In a recent issue of the Annalen der Physik, Mr. Giinther 
Schulze describes the behavior of tantalum when employed as 
an electrode for such rectifiers. This property of tantalum was 
noticed at the time that the metal was first brought forward 
as a substitute for carbon in the ordinary incandescent lamp, 
but little or nothing has been published describing in more detail 
its peculiar behavior. 

It is interesting, in this connection, to review the most recent 
and what appears to be the most satisfactory cxplanation of this 
asymmetrical behavior of such metals. Heretofore, the explana- 
tion most generally accepted was that the action of the current 
caused an insulating coating to be formed over the surface of 
the metal when the current passed from the latter into the 
solution,—in other words, when the metal acted as an anode, 
and therefore was at the oxidizing end of the cell. This coating 
was supposed to interrupt the current simply by opening the 
circuit. When, due to the alternation of the potential, the metal 
became a cathode, the reducing action tended to destroy the 
insulating coating and thus allowed the current to pass from the 
solution to the metal. This explanation is not altogether satis- 
factory, for the interruption of one half: wave current by the 
formation of this insulating current would seem to leave the 
metal in such condition that the next half wave, even though it 
came in the opposite direction, could not reach the metal; in 
other words, the circuit would remain interrupted. However, 
since it was known that there is not a complete interruption of 
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the current, as a certain amount of so-called leakage takes place 
through the cell, and moreover, since this insulating coating 
disappears upon standing, apparently being dissolved by the 
chemical action of the electrolyte, the explanation was accepted 
until a better was forthcoming. The explanation which now 
receives most favor is that this insulating coating formed in 
the electrolyte is more or less porous and serves to hold a 
layer of gas given off from the electrolytic action of the cur- 


rent. The insulation of the electrode is thus due to a gaseous 


skin which is capable of withstanding a high potential gradient. | 
This gradient is about 8,000,000 volts per millimetre when the 


current is passing from the metal to the electrolyte, and at 
about 100,000 volts per millimetre in the opposite direction. The 
difference is supposed to be due to the fact that the small, 
negatively charged particles given off by the metal when acting 
as an anode can pass more readily through the porous skin 
than the comparatively large particles or ions by which current 
must be conducted when flowing in the opposite direction, since 
the electrolyte itself can not give rise to the free negatively 
charged electrons; in other words, the skin forms what may be 
compared with a semi-permeable membrane which allows the 
electron to pass freely in one direction, but will not allow the 
ions of the solution to pass in the other until the potential 
gradient has reached a point sufficient to disrupt the membrane. 
The potential gradient necessary for this agrees fairly well with 
that found by Thomson for small spark-gaps, and if the poten- 
tial be carried above that at which the ‘particular cell will 
operate, the current is seen to pass in a series of small sparks. 
The interest attaching to the behavior of tantalum when 
used in this way is due to its superior effect, for Mr. Schulze 
has not yet tried any electrolyte which did not behave fairly 
satisfactorily. With aluminum, although there are a number 
of fairly good solutions, there are a great many which will not 
serve at all. The difference is undoubtedly due to the fact that 
tantalum formed insoluble compounds in all the solutions tried. 
There is another and still more important feature of the 
tantalum electrode. This is its indifference to the temperature of 
the solution. With aluminum, as has already been mentioned, 
the rectifying action ceases when the temperature reaches 4 
certain point; with tantalum there seems to be no such Jimit. 
Therefore, a rectifier might possibly be constructed which would 
give satisfactory results although the solution was raised to the 
boiling point and dissipated its heat in the steam thus generated. 
Another valuable feature of tantalum is the relatively high poten- 
tial gradient which the coating formed upon it will stand. Mr. 
Schulze found that this varied from seventy volts in a concen- 
trated solution of potassium hydrate to 650 volts in a very dilute 
solution of sodium or potassium carbonate. Pollock found that 
only with the aromatic series of hydrocarbons could he carry 
the potential up to several hundred volts when using aluminum. 
Unfortunately, tantalum is a rather expensive material at 
the present time, but as the supply is not small, and as more 
attention is given to its production, it may result that we will 
at last have available a satisfactory electrolytic rectifier. Such 
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a device will, of course, find very wide use in many ways. Mag- 
nesium is another metal having the asymmetrical property, but 
not to a degree comparable with tantalum. 


e SS ea 


STEALING ELECTRICITY. 


An important‘ case has been brought up in the New York 
courts in which an individual is charged with stealing electricity, 
or rather, with supplying others with apparatus intended for this 
end. While such thefts are going on continuously in many and 
in probably all large cities, convictions are rather rare. A few 
years ago there used to be a difficulty in securing convictions 
because of a technicality, it being held by some judges that a 
thing which could not be seen could not be stolen. However 
this argument might appear to a lawyer, to an engineer it is 
certainly weak, and it possibly might have been set aside by 
proving that electricity is merely one form of energy, and in the 
form of,light is visible. The mere fact that the person who stole 
the electricity changed its form could hardly be urged against 
this argument, because the forms of things stolen are’ frequently 
changed. The thing itself would be really the same, as the 
ultimate object of the discussion is energy. A lawyer might 
possibly find objection to this line of argument, but, fortunately, 
in many cities the difficulty has been overcome by laws dealing 
with this particular theft, these laws being especially designed 
to prevent thefts of electricity and gas. | 

However that may be, there is a great deal of difficulty in 
securing convictions, for it is generally required that evidence 
_ of actual theft, and not of an intention to steal, must be proved; 
in other words, the use of the device or arrangement intended 
to defraud the company must be proved, its mere presence in 
a place where it might be used for this purpose not being con- 
sidered sufficient. For this reason the electrical supply com- 
panies, although they know thai stealing is going on, are fre- 
quently obliged to delay a long time before they can take any 
action. This question was pretty thoroughly discussed at the 
recent meeting of the Ohio Electric Light Association, when the 
many troubles confronting the companies were explained. It 
has been found in many cases advisable to let the matter go on 
for some time until a good example could be made of some one 
offender. A few such examples prosecuted and convicted would 
he sufficient largely to stop the practice. | 

The particular case which has just come up is interesting 
because of the method employed. Frequently plans have been 
adopted for interfering with the action of the meter, either by 
destroying its bearings or shunting it, or in some way interfer- 
ing with the free motion of the moving part. Such interference 
is not hard to detect, however hard it may be to prove who did 
it. In the New York case another plan was adopted. In this 
the interference with the meter was only temporary, the aim 
being to turn the instrument backward during a time when the 
appearance of an inspector need not be feared. At other times 
the device wag removed and the instrument operated normally. 
The plan was to place a powerful magnet over the instrument 
arranged so as to drive the moving part backward. The exact 
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way in which this was done has ‘not. been made clear. The 
scheme, however, was ingenious and difficult of detection. In 
this case the oversight of one of the purchasers of the so-called 
regulator led to the discovery. 

It is rather interesting to inquire why gas and electric meters 
are such universal objects of scorn and distrust. As far as the 
electrical instrument is concerned, it is safe to say that it is as 
accurate as the measuring devices deemed satisfactory in other 
lines of commerce—in fact, it is probably more accurate than 
many such instruments, and when it does go wrong it is more 
likely to offend against the seller than the purchaser. The reason 
for this antipathy is no doubt psychological. It possibly may be 
started by an over-enthusiastic solicitor who tells the prospective 
user of electric light that this system will not cost him any more 
than gas, without also telling him that, of course, the cost of 
the new system will depend entirely upon how many lamps he 
uses. He, as long as he is making a change, thinks he might 
as well improve matters, and the result is that his monthly bills 
are larger than anticipated. Frequently, also, the convenience of 
the new system leads to its increasing use, so that the monthly 
bills gradually creep up. Another reason is the increased cost 
of lighting with the approach of winter. The consumer is very 
apt to compare his fall bills with those of summer, and then 
object to the increased amount. | 

There is possibly another reason for this general dislike to 
pay for electric lighting. One will gladly pay for a thing if he 
intends to make use of it. He has in mind the pleasure and 
profit before him, and the cost takes a secondary position. On 
the other hand, he has no such pleasure in paying for something 
that has been used and from which no future pleasure may be 
expected. This phase of the question probably could be met by 
the use of prepayment meters, and might be worth trying. But 
the general education of the public, such as is golng on con- 
tinually, is better and the willingness on the part of the com- 
panies to have the meters inspected at any time and as often as 
the consumer wishes should inspire the latter with confidence 
in his instrument. This plan of educating the public in the use 
of electricity, moreover, has other advantages which are not lesg 


valuable. 


—__ 


THE CANADIAN ELECTRICAL SHOW. 

On the evening of Monday, September 2, the exhibition of the 
Canadian Electrical Exhibition Company, Limited, opened at the 
Drill Hall, Montreal, Quebec. This is the first exhibition of its 
kind in the Dominion in seventeen years. A report, on another 
page of this issue, indicates the evidences of enthusiasm and 
success which attended the opening night. Manufacturers of 
electrical apparatus are contributing largely toward the indus- 
trial prosperity which Canada is now enjoying. This is easily 
understood after a study of the series of articles on Canadian 
electrical manufacturers and Canadian industrial development 
appearing in the last issue of this journal and which have created 
a good .deal of favorable comment from our friends in the 


Dominion. 
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OPENED AT THE DRILL HALL, MONTREAL, 
SEPTEMBER 2. TO RUN UNTIL 
SEPTEMBER l4. 


(Special Report to the Electrical Review.) 

MONTREAL, QUEBEC, September 2.— 
The first exhibition of the Canadian 
Electrical Exposition Company, Limited, 
epened its doors to the public on Monday 
evening, September 2, at the Drill Hall, 
in Montreal, with every indication of a 
successful two weeks’ show. 

The hall selected, which is the largest 
of its kind in the city, is well adapted 
for a purpose of this kind. It contains 
approximately 30,000 square feet of avail- 
able space, of which practicailv all has 
been sold. 

The decorations and booths are tasty in 
appearance, the illumination effective, 
with the exhibits well arranged and rep- 
resentative. l 

_A musical programme will be provided 
for each evening and special days ob- 
served, including Edison Day, Alexander 
Graham Bell Day and Benjamin Frank- 
lin Day. | 

An. electric fountain in the centre of 
the hall and high-tension static machines 
are features of the show. 

Practically all of the prominent elec- 
trical concerns of Canada are represented, 


with a number from the United States. 


The exhibition company, of which Mr, R. 
S. Kelsch is managing director, deserves 
considerable credit for the excellent show- 
ing. 

A feature of the exhibition is the 
“dancing skeleton,” which is a duplicate 
of the one which was one of the attractions 
of the Chicago Electrical Show of last 
January. It is operated by a flasher 
and is part of the exhibit of the Revynolds- 
Dull Flasher Company, of Chicago. 

During the period of the show the 
Canadian Electrical Association, the 
Canadian Street Railway Association and 
the Maritime Provinces Electrie Light As- 
sociation will hold their annual conven- 
tions in Montreal. The following are 
among the exhibits of note: 

Wireless messages are sent by the Mar- 
cont Wireless Telegraph Company, which 
has receiving and sending stations in 
booths at different ends of the hall. 

Electrical houschold appliances of the 
most modern type are exhibited in large 
variety by the Montreal Tight, Heat and 
Power Company. 

The Packard Electric Company’s ex- 
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hibit of induction motors, meters, etc., 
with the Jandus series alternating-cur- 
rent system, and Crocker-Wheeler appara- 
tus is attracting a great deal of attention 
and occupies a prominent position in the 
centre of the hall. 

The Sunbeam Incandescent Lamp 
Company and the Holophane Company 
are exhibiting through the Engineering 
Department of the National Electric 
Lamp Association the most brilliant dis- 
play of tungsten, tantalum and Gem 
metallized filament lamps with Holo- 
phane reflectors ever seen in Canada. The 
tungsten lamps are being shown in the 
forty-candle-power street series, eighty- 
candle-power multiple, twenty-seven-volt 
and miniature types. The new tantalum 
Meridian units in twenty and forty candle- 
power are among the new tantalum 
lamps exhibited. A large number of 
Holophane globes and reflectors of various 
patterns and sizes are attracting attention. 
The exhibit can easily be distinguished 
from all others in the Drill Hall on ac- 
count of the large amount of light, and 
is worthy of the attention being given it. 

Of special interest to electrical men is 
a 2,000-kilowatt step-down transformer, 
from 44,000 to 12,000 volts, a 1,000-kilo- 
watt direct-current generator, a large stat- 
ic sign and a working exhibit of a ten- 
Kilowatt, direct-eurrent, belt-driven gen- 
erator connected to an alternating-current 
motor, all shown by the Canadian West- 
inghouse Company, Limited. It may be 
mentioned in this connection that a large 
part of the lighting of the hall is by means 
of Nernst lamps. 

Of interest to the feminine visitors is a 
complete electrie kitchen, showing every 
utensil usable in a modern kitchen, oper- 
ated electrically. There are also shown 
the indestructible are lamp, mercury are 
rectifier for changing alternating to di- 
rect current, and tantalum, tungsten and 
Gem lamps exhibited by the Canadian 
General Electrie Company. 

There are two features in the exhibit 
of Allis-Chalmers-Bullock, Limited, which 
attract general atiention. A booth 
across the aisle from the main exhibit is 
fitted up as a winding and assembling de- 
partment, and here a number of men and 
girls from the factory show the process 


of building up induction motors from the 


point where the wire is insulated until the 
motor is ready to operate. Across one end 
of the main exlibit is a forty horse- 
power induction motor running at 170 
revolutions per minute and driving a two- 
stage, three-inch Worthington centrifugal 
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pump, made by the John McDougall Cale- 
donian Iron Works Company, Limited. 
On a small scale, for the capacity of the 
pump is only 360,000 gallons per day, 
it represents the electric pump and motor 
made by the same firms, now in operation 
at the McTavish street pumping station, 
with a capacity of 5,000,000 gallons daily. 
Attached to the pump is a double needle 
nozzle, showing the method of controlling 
water when used to drive a double tan- 
gential water-wheel, In this case a one- 
and-one-quarter-inch stream is forced 
horizontally through the air under a 
pressure of 120 pounds into a “killer” and 
thence dropped into the tank, from which 
the pump is fed. The McTavish street 
pump works under a pressure of 110 
pounds, and another in Toronto made by 
the same firm under, a pressure of 300 
pounds. 

Allis-Chalmers-Bullock, Limited, also 
exhibits a number of alternating and di- 
rect-current motors and generators, trans- 
formers, switchboards, ete., made at its 
works in Montreal. 

F. R.S. 
—— 0 
Large Projected Station in 
Buenos Aires. 

The Compania Alemana Transatlantica 
de Electricidad, Buenos Aires, which owns 
several small stations for supplying light, 
power and tramways in Buenos Aires, has 
decided, according to Klectrical Engineer- 
ing, London, for the sake of economy, to 
erect one large generating station, and to 
shut down the existing power stations, 
converting them into transformer and re- 
serve stations. The new station is to be 
situated on an arm of the dock Sud out- 
side the boundaries of the city. An ar- 
rangement has been made with the Great 
Southern Railway to dredge a branch of 
the dock Sud so as to admit of ocean 
colliers coming alongside the company’s 
wharf. The capacity of the new station 
is to be approximately 95,000 kilowatts. 
Each of the five bays of the boiler house 
will contain twelve boilers. These bays 
will be at right angles to the dock, and 
will be fitted with overhead bunkers. The 
coal-conveying equipment will be very 
complete. The turbine house will run 
across the end of the boiler house, with a 
special intermediate bay, which will be 
necessary to the plant, and the switch- 
hoard room will be built on the other side 
of the turbine house. The buildings will 
he of steel and concrete. Condensing water 
will be drawn from the dock and carried 
by means of an underground tunnel under- 
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neath the dock, and discharged into the 
river Plate, about one mile away. Be- 
tween each boiler house and in the centre 
will be placed the chimneys, six in num- 
ber. The boilers will be of the Babcock & 
Wilcox patent water-tube marine type, 
each with a total heating surface of 5,233 
square feet, and fitted with superheaters. 
In order to facilitate the unloading of the 
machinery from the steamers, and as 
various parts will be of great weight and 
size, the Compania Alemana has been sup- 
plied with a floating pontoon equipped 
with shear legs, so that a weight of sixty 
tons can be lifted out of the ship’s hold, 
and either placed in barges alongside or 
carried upon the shear legs of the pontoon 
itself. The pontoon is equipped with 
steam windlasses for mogring and warp- 
ing operations. The hind leg of the shear 
has an inward and outward travel, me- 
chanically operated so that the weight to 
be lifted can come on board on the pon- 
toon or the shear leg can be projected over 
any ship’s hold. 
—_—-_+@—_-__-__- 
The Manufacture of Calcium 
Carbide in England. 

An interesting attempt to provide a use- 
ful day load for large electrie power sta- 
tions shortly to be tried is briefly de- 
scribed in Engineering, London. A com- 
pany under the title of the British Carbide 
Factories, Limited, has commenced the 
erection of a factory for the manufacture 
of calcium carbide in Yorkshire, the power 
to be taken from the mains of the York- 
shire Electrie Power Company, Limited, 
during the hours of light load. The car- 
bide works will be equipped to take a 
maximum of 2,500 electric horse-power to 
commence with, and during the hours of 
peak load on the generating station the 
supply to the factory will be practically 
cut off, the carbide furnaces being then 
fed, we gather, from a kind of storage of 
electrical or other energy. The Yorkshire 
Power Company’s station is at Thornhill, 
hear Dewsbury, and was opened in 1905. 
It has a rated output of 6,000 kilowatts, 
and generates three-phase, fifty-cycle al- 
ternating current at 10,000 volts. The 
total connections of all kinds amount to 
about 3,000 kilowatts, but the maximum 
load on the mains is only 900 kilowatts. 
lhe price charged to users is $20 per kilo- 
watt per annum of maximum demand, 
plus from 0.7 to 1.6 cents per unit. The 
price to be charged to the carbide com- 
pany 1s not stated, though in view of the 
nature of the load and the large amount of 
idle plant it would give employment to, a 
very low figure could be quoted. Upon 
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this, of course, depends the successful com- 
petition of the works with the cheap water 
power of the Continent. The Thornhill 
factory will draw its raw material from 
the immediate neighborhood. The pro- 
duction of carbide is expected to com- 
mence within the year, and if the experi- 
ment is successful, a very important factor 
in the cheapening of electric power in 
England, as well as a practically new in- 
dustry, will have been established. 


; —___<@——___. 
History of Electrical Applica- 
R tions. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

In an editorial in your issue of Au- 
gust 24 vou sav, “If the student should 
go back over the history of electrical ap- 
plications, he would find many instruct- 
ive lessons.” 

This suggests the question whether 
there is any satisfactory book on the his- 
tory of electrical applications that would 
be suitable for a student’s use. I do not 
know of any such book, but if one were 
to be written, I should think it would fill 
a very important purpose. I would like 
to see a book in which the following ques- 
tions were answered in language that could 
be understood by a junior student in an 
electrical or mechanical engineering 
course : 

1. What were the steps that had to be 
learned before Faraday’s work was devel- 
oped into Gramme’s dynamo ? 

2. What delayed the discovery of the re- 
versibility of the dynamo and the intro- 
duction of the electric motor ? 

3. What were the limitations and 
troubles of early dvnamos and motors of 
the various kinds: series, shunt, com- 
pound and overecompounded, in commu- 
tating, sparking, heating, speed: control 
and adaptability for various purposes ? 

4. Same as to alternating-current ma- 
chinery ? 

do. What difficulties and troubles yet re- 
main and what need is there for further 
improvement ? 

What is wanted is an elementary his- 
torical treatise on dvnamoelectrie ma- 
chinery, clearly illustrated, showing the 
evolution of electrical engineering through 
difficulties and troubles to its present state. 
Silvanus P. Thompson would be just the 
man to write such a book. His address 
before the Engineering Section of the 
British Association, if expanded and illus- 
trated, might form the first chapter. 

Yours truly, 
Wa. KENT, 
Dean of College of Applied Science. 
Syracuse, August 31, 1907. 
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Association of Edison Illu- 
minating Companies. 

The annual convention of the Associa- 
tion of Edison Illuminating Companies 
will be held at Hot Springs, Va., Septem- 
ber 10, 11 and 12. The following con- 
vention programme has been announced: 

There will be reports from the six 
special committees of the association, as 
follows: 

Committee on Electric Heating, John 
F. Gilchrist, Chicago, chairman. 

Committee on Incandescent Lamps, J. 
W. Lieb, Jr., New York, chairman. 

Committee on Meters, J. W. Cowles, 
Boston, chairman. 

Committee on National Code, W. C. L. 
Eglin, Philadelphia, chairman. 

Committee on Steam Turbines, Charles 
H. Parker, Boston, chairman. 

Committee on Storage Batteries, Louis 
A. Ferguson, Chicago, chairman. 

Two subjects are to be specially intro- 
duced for discussion as follows: 

“Sales of Industrial Power,” introduc- 
tion by Louis A. Ferguson, Chicago. 

“Periodic Inspection and Testing of 
High-Tension Apparatus and Lines,” in- 
troduction by P. Junkersfeld, Chicago. 

Papers will be read as follows: 

“Experimental Data on Illuminating 
Values,” Dr. C. H. Sharp, New York, 
and P. S. Millar, New York. 

“Smokeless Furnaces for Power Plants,” 
W. L. Abbott, Chicago. 

“Steam Heating from Central 
tions,’ Bingley R. Fales, Detroit. 

“The Boston Edison Svstem in 1907,” 
L. L. Elden, Boston. 

“The Status of the Wholesale Cus- 
tomer,” Jas. V. Oxtoby, Detroit. 

“The Raising of Power-lactors and 
the Regulation of Potential by the Use of 
Rotary Condensers,” C. V. Stone, Sche- 
nectady. 

“Organization of an Electric Supply 
Company, with Particular Reference to 
Its Dealings with Customers,” R. S. Hale, 
Boston. 

“The Status of Municipally Owned and 
Operated Lighting Plants in Massachu- 
setts,” L. R. Wallis, Boston. 

“The Work of the Electrical Testing 
Laboratories,’ Wilson S. Howell, New 
York. 

“A Proposed Electric Mutual Insurance 
Company—a Report,” S. C. Mumford, 
Detroit. 

Dr. Charles P. Steinmetz has promised 
to talk on the subject of high-potential 
disturbances in electric circuits. By re- 
quest Dr. Steinmetz will touch on phe- 
nomena recently observed on underground 
systems of large capacity. 


Sta- 
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ELECTRICAL NOTES FROM EUROPE. 
(By Our Special Correspondent.) + 


T is expected to make a new connec- 
Í tion between Switzerland and Italy 
by means of a line of standard gauge 
railroad which will be operated electric- 
ally, at least for the greater part. The 
project includes the building of a new 
turinel of considerable length, this having 
13.9 metres on the Swiss side and 12.2 on 
Italian territory, connecting the station 
of Andeer with Callivaggio. By this 
means trains starting from Coire, on the 
Swiss government railroad, will follow the 
new line by way of Roth Thusis and 
Andeer, then proceed through the tunnel 
and pass by Callivaggio, Santa Croce and 
Chiavenna. At the latter point, which 
is a station lying upon the Lecco-Sondrio 
Italian system of electric railroads, trains 
will be taken over this line and will run 
from thence upon the Italian track line 
to Milan or Venice. It is expected that 
the new tunnel, according to the project 
laid out by Dr. Locher-Freuler, a prom- 
inent engineer, will take about eight years 
to construct and will rival the Simplon 
tunnel in interest. A single track will 
be laid in the tunnel, with three different 
sections of double track which are used 
for the crossing points. The total length 
of the tunnel will be 15.8 miles. In the 
future a second tunnel may be constructed 
alongside the first. The track and roll- 
ing stock of the new line will be the same 
as is now used on the Swiss government 
railroads, and the maximum grade is 2.6 
per cent. A type of electric locomotive 
which is to be chosen later on will be 
used for the through trains, while it is 
probable that the local trains will use 
motor cars. 


One of the newest electric automobiles 
to be brought out at Paris is the Dinin 
car, which is built in different types for 
two, three or four places. All the mech- 
anism, “together with the measuring in- 
struments, controller, cables, ete., forms 
part of the chassis of the car, so that it 
is independent of the carriage body. A 
single motor suspended on the hind axle 
is used to operate this axle directly, by 
means of a differential of the usual form. 
The motor is of the iron-clad pattern and 
has four poles. Ball bearings are used 
here to great advantage. The differential 
is placed in the centre of the rear axle, 
with the motor lying on one side. There 
are two brakes mounted on the chassis. 
One of these is operated by the controller 
pedal. When it comes to the end of the 
stroke it breaks the current and the brake- 
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shoes act upon the rear wheels. As to the 
second brake, it operates by a set of jaws 
upon a cylinder mounted on the shaft of 
the motor. The controller of the Dinin 
car is formed of two separate drums, the 
first of which is designed to give the dif- 
ferent speeds of the motor, while the 
second acts to reverse the current so as 
to run the car forward or backward. Both 
drums are enclosed in an aluminum case. 
A pedal rotates the speed cylinder of the 
controller, and when this comes to the 
end of its stroke, the brakes are thrown 
on. The second drum is worked by a 
handle placed on the steering wheel, in 
which case the speed drum must be in the 
off position, and. this is carried out by 
means of an interlocking device. Two 
different boxes contain the storage bat- 
tery, and in order to give a better distri- 
bution of the weight, one of the boxes is 
placed in front while the second lies in 
the rear of the car. Forty-two cells are 
used here, giving 110 volts. The new car 
is now manufactured at the company’s 
works near Paris. 


An electric railroad project of consider- 
able interest is the line which it is pro- 
posed to run in Austria between Vienna 
and Budapest. High-speed trains can 
thus be operated between the two cities. 
According to the first plan of laying out 
the road, it will pass from Budapest by 
way of Presburg and Theben and after 
crossing the Danube it reaches Vienna, 
having its terminus at Karlsplatz. Where 
the line grosses the city it is expected to 
run it in a tunnel. This line will be of 
entirely new construction. As to the 
second project, it is desired to make use 
of some of the already existing tracks in 
the region. There are now two local lines 
whose tracks can be used for part of the 
way, the first of these being the Budapest- 
Gran railroad, and the second the 
Komorn-Presburg and the Vienna-Pres- 
burg which is soon to be constructed. It 
is said that an American company is 
backing the project, and that it is favored 
by the Hungarian government. A double- 
track line will be used throughout the 
entire length, and in some of the locali- 
ties there will be four tracks. 


At Paris a number of experimenters 
are using the electric furnace in order to 
obtain a series of new compounds which 
can be formed at a high heat. Within 
a recent period quite a number of such 
compounds have been obtained. One of 
these is the silicide of molybdenum. 
which is prepared by a prominent worker, 
Ed. Defacqz. A mixture of amor- 
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phous molybdenum in powder and silicide 
of copper, in the proper proportions, is 
subjected to the heat of the arc for about 
two minutes, using an arc of 1,000 am- 
peres and fifty volts.. In this way he ob- 
tains a melted mass from which he is able 
to separate the silicide of molybdenum, 
and it appears in the form of small needle- 
like crystals of a gray color and having a 
density of 6.2 at the freezing point. 


The manufacture of peat briquettes is 
now carried out on a large scale at a new 
plant which has been erected not far 
from Munich, at Benersburg, on the 
banks of the Loisach stream. . What is 
to be remarked is that electric motors are 
used to a large extent in the present plant. 
The Ziegler process is employed in this 
case for the treatment of the peat. After 
coming from the bogs it is taken by mo- 
tor-driven conveyers to the different ma- 
chines by which it is formed into blocks. 
Each of the Ziegler apparatus is supplied 
by a twenty-horse-power motor, and there 
is a generating plant installed at the 
works for producing the current which is 
needed for the motors as well as for the 
lighting of the factory. The first ma- 
chines are designed to form the peat into 
blocks, and after a partial drying it 18 
taken to a set of furnaces for further 
treatment, There are four of these fur- 
naces running at present, and the con- 
veyers are worked by small electric mo- 
tors. A system of electric fans is used 
for drawing off the gas which comes from 
the peat. The first set of furnaces works 
at a low heat, and then the peat is trans- 
ferred to a second set of furnaces where it 
is formed into coke at a higher heat. At 
present the capacity of the plant is about 
ten tons per day. — 


———— 


It is expected to operate the railroad 


line which runs up the mountain of the 
Rigi in Switzerland upon the electric sys- 
fon. This line is known as the Goldau- 
Rigi svstem, and the Swiss commis- 
sion, which now has the matter in hand, 
is taking measures to have the electric 
outfit installed before the end of this year. 
Steam locomotives were formerly used 
upon this line. A novel point will be the 
method which is to be adopted for operat- 
ing the electric locomotives. The motor 
will take the car up the grade, but in 
the down run it will not be used, and the 
speed of the car as it runs down the slope 
will be regulated by a special system of 
brakes, such ag is now used upon the steam 


locomotives. 


C. L. DURAND. 
Paris, Augnst 24. 
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The Radio-Telegraphic Station at Nauen, Germany. 


NE of the most interesting, as well 
as the largest and best equipped 
of the Continental radio-tele- 

graphic stations is without doubt the post 
which has been erected at Nauen, near 
Berlin, by the German Wireless Teleg- 
raphy Company, on what is known as 
the Telefunken system. Ever since its 
erection, the new plant has proved a great 
success, and at present it is able to send 


By B. F. Hirschauer. 


their late commencement was determined 
by the fact that wooden masts and towers 
of the height and stability needed for 
large stations were not only very ex- 
pensive, but also had not the requisite re- 
hability of working. It was not until a 
type of antenna had been designed with 
which it was possible to use iron masts 
and towers without any loss of energy, 
could the German Wireless Telegraphy 


antenna. The latter is formed of a great 
number of single wires. The Nauen sta- 
tion lies in the midst of a plain which ex- 
tends in meadows, woods and ploughed 
fields for many miles around. The con- 
ditions of the soil are the most favorable 
which could be imagined for a radio- 
telegraph plant, seeing that water is 
reached at a depth of about six feet, and 
thus a very satisfactory ground connec- 
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messages overland for distances ranging 
from 1,000 to 1,500 miles, and this with 
a regular interchange of messages. It is 
only of late that the company started to 
build stations of long range. The reasons 
for this lie in the fact that on the one 
hand the company has been much occu- 
pied in equipping stations of normal range 
up to 150 miles, and again, that it has 
been continually carrying on experiments 
which were quite necessary for the pre- 
liminary work before coming to the final 
design of a long-range station. Finally, 


Company proceed with the erection of a 
high-power experimental station, which, 
especially with respect to the arrangement 
of the antenna, is entirely new and pre- 
sents a considerable advance in the design 
of large stations. 
The German Wireless Telegraphy Com- 
station about 
the northwest 
small town of 


pany has erected its 
twenty-four miles to 
of Berlin, near the 
Nauen. Most interesting is the very 
high tower of jron trellis work about 


330 feet in height which supports the 


tion is secured with little trouble. On the 
other hand the conditions were far from 
being favorable for building the high 
tower, seeing that the builders had to 
secure a solid foundation for the great 
weight of the tower and for the resulting 
tensional strains. The work was carried 
out very satisfactorily by the firm of H. 
Lehmann & Company, of Reinickendorf. 

As regards the outside construction of 
the Nauen plant, this may be divided in- 
to three main parts; namely, the tower, 
the antenna and the earthing; and the sta- 
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tion building placed at the foot of the 
tower (see illustrations). The tower, 
which is 100 metres in height, is carried 
out in iron construction and has a tri- 
angular section with about four metres 
length on each side. The three side-beams 
are formed of riveted sections of eight 
metres length, bolted together, and are 
connected with each other by means of 
diagonal cross-braces. From the top of 
the tower, these beams come to within six 
metres of the ground.. At the foot, the 
three beams are joined in a cast-steel 


sphere which rests upon a socket, and the _ 


latter is built as a sole plate for the 
tower. The immense pressure is carried 
through a layer of insulation to the con- 
crete foundation. The tower can be easily 
mounted by means of an iron staircase, 
and at the top it is provided with a plat- 
form at a height of ninety-six metres. 
From this point the three pairs of pulleys 
for the hoisting of the antenna which are 
arranged at the top of the tower may be 
manipulated and controlled. A set of guy 
ropes for holding the tower are attached 
at the height of seventy-five metres, and 
they serve to maintain the whole tower 
in place. These guys are formed by a 
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the three upper insulators are of a special 
oil pattern and has stood the tests very 
well. The lower anchoring of these guys 
is carried out by means of masses of ma- 
sonry which are built almost entirely 
above ground, and their great weight is 
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THE Mast AND UMBRELLA ANTENNA, 


enough to give the needed anchoring. In 
the engraving these weights can be ob- 
served like small houses with sloping 
roofs. 

The antenna spreads itself out from the 
top of the tower and reaches the ground at 
a wide angle, but the wires are too fine 
to be shown in the photograph. In one 
of the illustrations herewith will be seen 
a diagram of this arrangement. The an- 
tenna is constructed as a sixfold um 
brella antenna, and is so arranged that 
two opposite segments counterbalance one 
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The umbrella antenna consists, in the up- 
per part of fifty-four phosphor-bronze 
cables, and towards the bottom the num- 
ber is increased to 162 cables in such a 
way that every cable, at one-fourth of its 
length, branches out from a knot into two 


NAUEN WIRELESS TELEGRAPH PLANT. 


fresh cables. The total surface of the an- 
tenna is about 60,000 square metres. Each 
cf the segments is connected by means of 
hemp cord and porcelain nut-insulators to 


_ a channel-iron post fixed solidly in the 


ground. From the top of the tower pro- 
ceed the wires going into the station house 
and these consist of 154 cables in the form 
of six grids, held together by wood cross- 
pieces. These are carried down the tower 
and thus into the station. The leads are 
not insulated from the tower, so that the 
latter forms part of the oscillating system. 
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DIAGRAM OF CONNECTIONS AND ARRANGEMENT OF APPARATUS, NAUEN WIRELESS TELEGRAPH PLANT. 


set of round iron stays, several metres in 
length, which are connected by massive 
links, and they lead with a considerable 
sag to the anchor points, which are about 
200 metres from the foot of the tower. At 
the top and bottom, the guys are insulated 
from the tower and the anchoring. On 


account of the high-tension, sometimes 
reaching a 1,000-millimetre spark-length, 


another by means of the pairs of pulleys 
above mentioned. By means of this ar- 
rangement, which is patented, the tower 
ig subjected to a minimum of strain, and 
any strain which acts on one side of the 
tower is equalized. However, it is pos- 
sible to lower any one of the six segments, 
for which purpose a. special release appar- 
atus is provided at the top of the tower. 


As regards the earth connection, this 
consists of 108 iron wires arranged fan- 
wise in the earth, and they spread in the 
same manner as the above wires in um- 
brella form and make a network of 324 
wires. The earth wires extend over a space 
of about 126,000 square metres. At the 
centre they join together and are led from 
this junction into the station. 
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The station itself is.a two-story frame 
building covering about 160 square metres 
surface, and it has an engine shed ad- 
joining. The rooms are so divided that 
the machine room, telegraph room and 
sleeping room arc on the ground floor. On 
the upper floor is placed the high-tension 
room. This arrangement has in the first 
place the advantage of cutting off the 


ELECTRICAL REVIEW 


capacity of about thirty-six horse-power, 
using seven atmospheres pressure, and it 
operates at 120 revolutions per minute. 
Coal and coke are used as fuel. The water 
supply is given by a pump, which draws 
directly from the ground water. During 
the normal working of the plant, the en- 
gine is kept at one-quarter steam pressure 
during long pauses in the transmission, so 
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on the end of the shaft. The capacity of 
the alternator is about twenty-five kilo- 
watts when running at the standard rate 
of 750 revolutions per minute and fifty 


cycles. The alternator windings are pro- 


sound of the sparking from the lower tele- that the fuel consumption is reduced to a 


ALTERNATING-CURRENT GENERATOR AND 
XCITER 


tected from the high-tension by means of 
safety cutouts. Cables pass from the ma- 
chine to the switchboard, which is placed 
in the telegraph room. The following 
fuses, switches and measuring instruments 
are here arranged, as may be seen in the 
diagram of connections, and these include 
one double-pole switch, with fuses; one 
ammeter; one voltmeter; one frequency 
meter; one transmitting relay, and an au- 
tomatic cutout. In the alternating-cur-- 
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minimum, Aft this pressure it is possible 
to transmit a brief response to the tele- 
As soon as the longer period of 
transmitting occurs it is possible, by 
means of the engine plant, to obtain full 
pressure in a few minutes, and then to 
carry on the full service. By this means 
the method of working with the portable 
engine is very simple and economical. A 
single-phase alternator is driven by belt 
from the flywheel of the engine, and this 
machine carries a small exciter mounted 


room, and above all if gives a dry 
Nn and a straight arrangement of 
rh-tension apparatus. The rooms of 
ition are heated by the exhaust of 
gine and lighted by incandescent 
spirit lights. í 

o the internal equipment of the 
building, it may be divided into 
arts: first, the power supply; sec- 
e transmitter, and third, the re- 
The source of power is a portable 
of the usual kind which has a 


grams. 


THe Mast, NAVEN WIRELESS TEIEGRAPH 
PLANT. 


rent circuit of the machine is placed a 
set of four choke-coils, and the circuits 
then lead to four induction coils which 
are installed with the rest of the high- 
tension apparatus on the second floor. 
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The transmitting circuit consists of a 
capacity of 360 large Levden jars, which 
are disposed in a triple series. A ring- 
shaped spark-gap is uscd, without ventila- 
tion, with a self-induction, consisting of a 
spiral of silver-plated copper tubing with 
connections for the exciting circuit and for 
coupling the air-wire and for connecting 
the earth wire, as is shown in the diagram. 
A permanent connection to the wave- 
meter allows of determining at any mo- 
ment -the length of the wave which is 
generated. ‘The Leyden jars are charged 
from the secondary winding of the induc- 
tion coils, with which are connected four 
high-tension choke-coils. By means of 
exact resonance, this large capacity can be 
charged with the expenditure of compara- 
tively little energy. The cutting off of 
the induction coils from the Leyden jar 
battery is not carried out, as in small sta- 
tions, by interrupting the primary circuit, 
but by short-cireuiting the primary wind- 
ing of the induction coils and at the same 
time the winding of the alternator through 
the above-mentioned choke-coils. On the 
other hand, the Leyden battery is charged 
by breaking this short-circuit. Secing 
that very powerful currents are employed, 
a special design of switch was necessary, 
and this is provided in the present form 
of transmitting relay, This apparatus has 
proved very effective, not only as concerns 
reliability, but also as to the speed of tele- 
graphing which can be attained. The 
transmitting relay is operated by means 
of an ordinary Morse key, which is placed 
on the receiving table of the telegraph 
room. The change over from transmit- 
ting to receiving is carried out in one 
movement by operating a switch, which 
throws the air-wire and ground circuit 
from the transmitting circuit to the re- 
ceiving circuit, and at the same time dis- 
connects the alternating-current circuit 
by means of a cutout, so that all possibility 
of transmitting is prevented. This ar- 
rangement is found to be quite essential 
in order to protect the sensitive cells and 
detectors from the influence of the excit- 
ing eirenit. 

All the receiving apparatus, as well as 
the condensers and coils needed for tun- 
ing the receiving circuit, are erected on 
one table which stands in the telegraph 
This table has a raised desk-like 
back, on which a part of the auxiliary 


room, 
apparatus is placed. By this means the 
table is made easier to manipulate and 
the scheme of connections is better un- 
derstood. In the present arrangement of 


the receiver it is possible to receive with 


very simple and economical. 
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both the hearing and the writing receiver 
independently and also simultaneously. 
In order to protect the apparatus from 
atmospheric disturbances, a lightning 
arrester is provided which has proved very 
reliable, and it has been given a severe 
proof, seeing that lightning has struck the 
tower a nuinber of times. 

As regards the results which have been 
obtained up to the present with the above 
plant, we may cite some of the longest 
distances to which messages were sent re- 
cently. The longest distance as vet cov- 
ered is with the hearing receiver on board 
the steamship Bremen, on the voyage to 
New York, this distance being about 1,500 
miles, chiefly overland. Jn the second, 
place we may cite a connection which was 
made overland at a distance of 840 miles 
with a hearing receiver at St. Petersburg. 
With the hearing and also with the 
writing receiver, connection was made 
with the station on the Rigi Scheidegg, 
Switzerland, chiefly over mountains in 
this case. The working of the Nauen 
plant as above described has proved to be 


Tt can be 


carried on by two men; namely, one 
stoker, who also does any other heavy 
work in the station and one expert tele- 
graph operator. 


CE —_ 


Municipal Ownership and 


the American Street and In- 


terurban Railway Associa- 
tion. 


At the 1906 convention of the Ameri- 


can Street and Interurban Railway As- 
sociation, held at Columbus, Ohio, a com- 
mittee presented a report on the subject 
of municipal ownership. The same com- 
mittee was continued for this vear, and 
another report on the same subject will be 
presented at the Atlantic City convention, 
to be held in October next. 
that this report will not discuss the ques- 
tion from an academie point of view, as 


It is likely 


the literature on the subject has been 


greatly multiplied during the past vear. 
It is desirable, however, that the report 
should cover any progress made either for 
or against the movement. 


A series of 


questions is being submitted to the gen- 
eral managers of street and interurban 
railway properties in America. 


The Committee on Municipal Owner- 


ship consists of Charles D. Wyman, chair- 


man, Boston, Mass.: John A. Beeler, Den- 
ver, Cols H. M. Sloan, Chicago, TIL, and 
J.J. Stanley, Cleveland, Ohio. 
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The Western Pennsylvania 
Exposition. 

The Western Pennsylvania Exposition 

was opened at Pittsburg on the evening of 
August 28. This is said to be the largest 
permanent industrial exposition in 
America, and is to be open continuously 
for ninety days. 
A comprehensive showing of manu- 
factured machinery and equipments is 
made, covering the various mechanical 
and electrical lines, and many interesting 
industrial developments are given prac- 
tical demonstration here. The buildings 
occupied cover a large area, and are well 
adapted in construction and location for 
exhibition purposes. The interest in the 
exposition -is to be aided by excellent 
music in the Auditorium by the best or- 
chestra, and as Pittsburg Is a music-lov- 
ing centre, this will be a great attraction 
in itself. 

Among the electrical companies making 
exhibits of electrical machinery and ap- 
paratus are the following: 

Westinghouse Electrie and = Manufac- 
turing Company. This company shows a 
line of its standard dynamos and motors, 
switchboard apparatus, electrical measur- 
ing instruments and other equipments es- 
pecially applicable for use in building 
construction, mines and manufacturing 
plants. 

Felix Hamburger, of New York, manu- 
facturer of arc lamps, has a complete ex- 
hibition of the various types of flaming 
are lamps. 

The Crocker-Wheeler Company, Am- 
pere, N. J., exhibits a line of its smaller 
dyvnamos and motors. 

The Dearborn Drug and Chemical Com- 
pany, Chicago, has a large exhibit, well 
displaving, its products for purifving 
water for steam boilers. | 

Ludwig Hommel & Company, Pitts- 
burg, manufacturers agent, has an ex- 
hibit covering the following Imes: 

Sangamo Eleetrie Company, electric 
meters. 

General Storage Battery 
storage batteries. 


Company, 

American Instrument Company, elec- 
trical measuring instruments. 

Switchboard Equipment Company, cir- 
cuit-breakers. 

Bristol Company, electrical measuring 
Instruments. 

Mica Manufacturing Company, sheet 
mica, tubes, bushings, ete. 

Schwarze Electric Company, electric 
bells for railroad crossings. 

American Are Lamp Company, en- 
closed are lamps, 
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A NEW METHOD FOR LOCATING 
FAULTS IN ELECTRICAL DIS- 
TRIBUTING SYSTEMS.’ 


BY F. SCHULTZ. 


It is, of course, of great importance for 
all electrical supply systems to be able 
to locate quickly and accurately, and in 
a simple way, any disturbance occurring 
on their cable systems. In Berlin the sup- 
ply company has been using for some time 
past a system patented in 1893, in which 
troubles in the electrical cables are auto- 
matically indicated by means of test 
wires. The principle consists in running 
a test wire in the cable itself, so that if 
a fault occurs in the cable a short-circuit 
is made between the latter and its test 
wire, which cuts out a resistance at the 
far end of the cable, and thus causes a 
deflection of the voltmeter placed at the 
station end, which thus indicates the 
cable on which the fault has occurred. 
For indicating cable troubles in distribut- 
ing cables the same method may be used, 
the test wires being then connected in 
parallel to the corresponding test wire of 
the feeding cable. 

If the disturbances take place in the 
house wires, however, this system fails, 
since house wires are not provided with 
test wires. And yet, such faults are 
likely to occur if the distributing cabinet 
be placed in a damp, dark cellar, as is 
often done. Such arrangements fre- 
quently give rise to very severe cable 
troubles. 

There are a number of interruptions 
which may occur, not due to a fault in the 
cable itself. For example: the fuse on 
the feeding cable burns out possibly be- 
cause the proper size of fuse has been for- 
gotten, or perhaps due to heating from a 
bad contact. The feeder thus is thrown 
out of service, so that the distri buting svs- 
tem must be supplied from another cable, 
which thus becomes overloaded and its 
fuse is burned. In this way, in a very 
short time, an entire system may be 
thrown out of service. In a similar way, 
if at some feeding point a riser, either due 
to an earth or a short-circuit, causes the 
burning-out of the feeding cable's fuse, a 
Whole section of the system may be thrown 
out of service. In both cases it is of the 
greatest importance to locate quickly the 
burned-out fuses. The author’s many 
years’ experience has taught him that 
cable failures usually cause the burning 
out of one or more fuses in a distributing 
System, and a method which will 
enable the central station to locate quickly 
ee a ee 

' Abstracted from the Elektrotechnische Zeitschrift. 


ELECTRICAL REVIEW 


and accurately the burned-out fuses 
should be of very great assistance. 

For the solution of this problem a 
method has been devised by the author, 
the principle of which is to connect the 
test wire to its cable by means of a fine 
loop of wire carried close under the fuses 
of the distributing cables. The arc pro- 
duced by the burning out of any fuse 
then breaks this test wire loop, discon- 
necting the test wire from the feeding 
cable and thus rendering it dead. A volt- 
meter connected to the test wire at the sta- 
tion woull then show where the fuse had 
given cut. For this purpose the station 
voltmeter may be used, if provided with a 
suitable switch for connecting it to the 
various test wires of the system. The sys- 
tem may also be used for high-potential 
systems by utilizing the elasticity of the 
loop of wire for making contact through a 
relay, thus giving the signal of the burn- 
ing of the fuse. The system may be em- 
ployed with enclosed fuses, cither by pass- 
ing the loop of fine wire through holes 
in the side of the fuse case, or by carry- 
ing it through the case parallel to the 
fuse wire. In either method the burning 
out of the fuse will break the test wire 
loop and thus open the circuit. z 

The great advantage of the system is its 
simplicity, nothing being required to in- 
troduce it on those systems provided with 
test wires except the fine wire connecting 
the loop. The usual indicating voltmeter 
and switches may be employed for this 
purpose. 

The svstem has been used by the Allge- 
meine Elektricitäts Gesellschaft on the 
distributing system in Münster, in West- 
phalia, Germany, since February, 1906. 
During this period it has operated many 
times, and has not failed to indicate the 


burning-out of a fuse. 


EE OE 

Generai Electric Company of 
California. 

A certificate of an increase of bonded 

indebtedness of the General Electric 


Company of California has been filed, to- 
gether with a deed of trust to the Car- 
negie Trust Company, which latter or- 
ganization has secured a mortgage on the 
property of the electric company for the 
sum of $9,000,000. This amount is 
stated to be required for the development 
of the company’s properties for the trans- 
mission of electric power, and also for 
the purpose of completing the Clear Lake 
& Southern Railroad Company's line. The 


bonds are payable in gold, maturing in 
thirty years, and bear interest at the rate 


of five per cent per annum. 
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Report of the British Asso- 
ciation Committee on Prac- 
tical Standards for Elec- 
trical Measurements. ' 

The main work during the year has 
been the completion of the work with the 
ainpere balance. The general results are 
referred to in some detail below. The 
final measurements confirm the opinion 
expressed in last year’s report that an ac- 
curacy of a few parts in 100,000 might 
be reached. Tt appears that the result 
is probably accurate to one in 50,000. In- 
terim reports on the ampere balance, indi- 
cating the progress of construction, ad- 
justment and use of the instrument, have 
been submitted to the association since 
1904. 

The committee is now pleased to report 
that the balance continues to give com- 
plete satisfaction. During the past year 
it has been much used for determining the 
electromotive force of the normal Wes- 
ton cadmium cell and the electrochemical 
equivalent of silver. A description of the 
instrument, its construction, and adjust- 
ment, and the results obtained with it in 
the cadmium cell determinations, has 
been prepared and submitted to the Royal 
Society for publication in its transactions 
by Professor Ayrton, Mr. Mather and F. 
B. Smith. An account of the work on the 
electrochemical equivalent of silver is well 
advanced and will be published shortly. 

In all some seventy-one observations 
have been made on a certain cadmium 
cell (No. 2), using both sets of coils on 
the balance, and thirteen observations in 
which one or the other of the two sets was 
emploved. The agreement between the 
individual results obtained with the two 
sets of coils is remarkable, the average 
difference from the mean amounting only 
to six parts in 1,000,000. The whole series 
of observations extended over a period of 
nineteen months (September, 1905, to 
April, 1907), and during that time the 
coils of the balance were reset five times. 
No determination made has been omitted, 
except those in which the observations 
were of such a nature that a decision to 
disregard the result was arrived at before 
its computation. Such occasions were 
rare. 

Of the seventy-one observations made, 
seven are within one, fourteen are within 
two, twenty-eight are within five, fifty- 


——— 


1 This report was issued during the meeting at Lei- 
cester. The committee consists of Lord Rayleigh 
(chairman), Dr. R. T. Glazebrook (secretary), Lord 
Kelvin, Professors W. Ayrton, J. cuts wW Q. Adams 
and G. Carey Foster, Sir Oliver J. Lc ge, Dr. A. Muir- 
head, Sir W. H. Preece, Professors A. Schuster, J. A 
Fleming and J. J. Thomson, Dr. W. N. Shaw, Dr. J. T. 
Bottomley, Rev. T. C. Fitzpatrick, Dr. G. Johnstone 
Stoney, Professors S. P. Thompson, J. Rennie, Principal 
E. H. Griffiths, Sir A. W. Rucker. Professors H. L, 


Callendar and George Matthey, 
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three are within ten, sixty-six are within 
fifteen, and seventy are within twenty in 
a million of the mean. Only one determi- 
nation out of the whole seventy-one, and 
this one of the earliest, differs from the 
mean by so much as one part in 59,000. 
The above facts constitute important evi- 
dence of constancy in both balance and 
cell. In fact, both current weigher and 
cell proved to be much more constant and 
reliable than the standard resistance, al- 
though the latter was very carefully made 
and annealed with a view to insuring per- 
manency. 

Expressed in terms of the international 
ohm, as realized at the National Physical 
Laboratory, and of the ampere as given 
by the new current weigher, we find that 
the value of C X R for the normal 
Weston cadmium .cell is 1.01830, at 
seventeen degrees centigrade. This as- 
sumes that the value of g at Ted- 
dington is 981.19, a number prob- 
ably correct to within three parts in 
100,000. An uncertainty of this amount 
in g introduces a possible error of one and 
one-half parts in 100,000 in the value of 
the ampere, and, as all other probable er- 
rors are smaller in magnitude, it is im- 
portant that a more accurate determina- 
tion of g be made. 

To realize the volt with an accuracy 
approaching that of the ampere, as now 
known, it is necessary that an absolute 
determination of resistance of correspond- 
ing precision be undertaken. Through 
the kindness of the Drapers’ Company, of 
London, it is hoped that such a determi- 
nation by means of a Lorenz apparatus 
may be completed at the National Phy- 
sical Laboratory before the end of next 
year. At the present time the uncertainty 
in the absolute value of the international 
ohm approximates to four in 10,000. From 
the above value of C X R for the cadmium 
cell together with the ratio of Clark to 
cadmium—11z., 

Clark at 15°C. 

Cadmium at 17°C. 
the electromotive force of the Clark cell 
at fifteen degrees centigrade becomes 
1.432,. 

The committee recognizes very fully the 
skill and devotion of Mr. Mather and Mr. 
Smith, on whom the work of carrying out 
the experiments has fallen, and has invited 
these gentlemen to become members of the 
committee. Papers by F. E. Smith, of 
the National Physical Laboratory, deal- 
ing with the use of the silver voltmeter 
and the preparation of the Weston cad- 
mium cell, are nearly ready for publica- 
tion. Some preliminary work has also 
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been done on the design for the Lorenz 
apparatus, the funds for which are being 
found by the Drapers’ Company. The 
proposed design embodies new features of 
importance. 

With regard to the proposed conference 
on electric units, further consideration 
led to the conclusion that a year’s delay 
was desirable, and, in consequence, the 
meeting was postponed from October, 
1906, to October, 1907. With a view to 
a preliminary agreement on the matters 
to be raised, correspondence has passed 
during the year between the secretary, act- 
ing as director of the National Physical 
Laboratory, and the heads of standardiz- 
ing laboratories in other countries. The 
conference will probably deal with the 
drawing uf of an international convention 
relative to electric units, which should 
include the draft of a form of law which 
might be adopted generally in the various 
countries represented, and the considera- 
tion of the steps necessary to secure uni- 
formity in the carrying out of the laws 
in different countries, and to arrange for 
determinations necessary for this purpose. 
The necessary invitations for the confer- 
ence are being issued by the British 
government. 

To secure uniformity in carrying out 
the law it will be necessary that specifica- 
tions for constructing and using a mer- 
cury unit of resistance, for setting up and 
working a silver voltmeter, and for pre- 
paring a standard cell, be approved either 
by the conference itself or by somebody 
nominated by the conference for this pur- 
pose. With a view to aiding discussion, 
very detailed specifications dealing with 
the voltmeter and the cell have been pre- 
pared by the National Physical Laboratory 
and issued to other standardizing institu- 
tions. It is not suggested that the final 
specifications need be so full or to be de- 
tailed, but it was thought well that all 
information necessary to assist in crit- 
icizing the results should be included. 


The work on the silver voltmeter and 
Weston cell still continues, and, in view 
of the deliberations of the conference, it 
is probable that further expenditure will 
be required. The accounts show that a 
balance of 10s. 8d. remains from the grant 
of £50 made last year. The grant has 
been spent on the purchase of material 
and appliances for the research. 

In view of the importance of bringing 
the work of redetermining the values of 
the fundamental units to a satisfactory 
conclusion, the committee recommends 
that it be reappointed, with a grant of 
£50, and with the addition of the names 
of A. P. Trotter, T. Mather and F. E. 
Smith, that Lord Ravleigh be chairman 
and Dr. Glazebrook secretary. 
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THE MICHIGAN ELECTRIC ASSO- 
CIATION. 


CONVENTION HELD AT BATTLE CREEK, 
MICH., AUGUST 20-22. 


The fourth annual convention of the 
Michigan Electric Association was held at 
Battle Creek, Mich., August 20, 21 and 
22. Headquarters were established at the 
Tavern. The business sessions were held 
in the rooms of the Business Men’s Asso- 
ciation, the opening session being called 
to order at 10 a. M. Tuesday, August 20. 


William Chandler, Sault Ste. Marie, - 


president of the association,. was in the 
chair. | 

The convention was addressed by 
Mayor Green, who extended a cordial wel- 
come to the city. President Chandler 
then gave a short talk, in which he out- 
lined the policy of the association and 
discussed certain pertinent matters. The 
morning session was concluded by the 
reading of a complete report presented by 
the Insurance Committee. 

The afternoon session included the 
reading of papers as follows: “A Years 
Operation at the Highest Voltage in the 
World—the Grand  Rapids-Muskegon 
Power Company,” by’ J. B. Foote, of 
Jackson; “Steam Turbines for Central 
Station Service, Especially in Small 
Units,” by H. A. Fee. 

On Wednesday morning the first busi- 
ness was the reading of a paper by Presi- 
dent Chandler, on “Some Actual Ex- 
perience with Tungsten Lamps at Sault 
Ste. Marie.” This was followed by a paper 
entitled “Prepayment Wattmeters,” by 
E. A. Harris, of the Westinghouse Elec- 
tric and Manufacturing Company. 

In the afternoon a paper was read by 
J. B. Foote, entitled ‘Recent Develop- 
ments in Lamps as Applied to Street 
Lighting.” This was followed by a paper 
entitled “Factory Lighting,” by A. P. 
Biggs. 

On Thursday morning the session was 
opened with a paper by H. B. Gunnison, 
entitled “The Operation of Centrifugal 
Pumps at Grosse Pointe Waterworks.” A 
symposium entitled “Results of New- 
Business Campaigns in Various Cities,” 
was presented by R. W. Hemphill, Jr., 
Ann Arbor; Lawrence Manning, Owosso, 
and A. E. Palmer, Kalkaska. 

In the afternoon a paper entitled “Ac- 
counting for Small Stations” was pre- 
sented by F. A. Beard, and the report of 
the Insurance Committee was discussed. 
After this discussion officers were elected, 
as follows: president, H. W. Hillman, 
Grand Rapids; vice-president, J. A. Cav- 
anaugh, Benton Harbor; secretary and 
treasurer, A. C. Marshall, Port Huron, 
executive committee: A. E. Palmer, Kal- 
kaska; W. P. Stevens, Kalamazoo; finance 
committee: L. B. Schneider, D. D. Dodge 
and A. G. Noble. 
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ON THE MOTIONS OF ETHER PRO- 
DUCED BY COLLISIONS OF ATOMS 
OR MOLECULES CONTAINING OR 
NOT CONTAINING ELECTRIONS.' 


BY LORD KELVIN. 


1, By atom is meant an indivisible ele- 
ment of ponderable (gravitational) mat- 
ter, or of electricity; by molecule, an as- 
semblage of two or more ponderable atoms, 
held together by mutual attractions bal- 
anced by mutual repulsions. 

2..In the atomic theory of electricity, 
electrion means an atom of resinous elec- 
tricity, commonly hitherto called nega- 
tive electricity. It is at present com- 
monly assumed, and I believe in all prob- 
ability rightly assumed, that all electrions 
are equal and similar. 

3. An ancient hypothesis, which has had 
large consideration among philosophers in 
all times, assumes that there is only one 
kind of atom, and that groups of equal 
and similar atoms constitute the chem- 
ical elements with all their marvelous va- 
riety of quality. But, though no doubt 
some important and interesting differences 
of quality, such as the difference between 
ordinary and red phosphorus, are due to 
differences of grouping in assemblages of 
one kind of atom, it seeme extremely im- 
probable that differences of grouping of 
atoms all equal and similar suffice to 
explain all the different chemical and 
other properties of the great number of 
substances now commonly called chemical 
elements. It seems, indeed, almost ab- 
solutely certain that there are many dif- 
ferent kinds of atom, each eternally in- 
variable in its own specific quality, and 
that different substances, such as gold, sil- 
ver, lead, iron, copper, oxygen, nitrogen, 
hydrogen, consist each of them of atoms 
of one invariable quality and that every 
one of them is incapable of being trans- 
muted into any other. 

4. The sole properties of an. atom are: 
(1) its mass (being the measure of the 
inertia of its translatory motion), (2) 
its law of mutual force between itself and 
every other gravitational or electrical atom 
in the universe, varying according to the 
distance between them. As to the mu- 
tual force between ponderable atoms, we 
have strong reason to believe that this law 
practically is the Newtonian law of uni- 
versal gravitation for all distances exceed- 
Ing the millionth of a centimetre. For 

distances considerably less than the 
millionth of a centimetre, the Newton- 
lan law of attraction, according to 
the inverse square of distance merges 


. 1 Read before Sec ee 
Leicester, August ee of the British Association, at 
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into repulsions resulting in mutual press- 
ure of two bodies resisting joint occupa- 
tion of space. For smaller distances we 
have attraction again, in the inevitable 
theory of Boscovich, constituting cohe- 
sions and chemical affinities. 

5. The assumption that the mutual 
force between two atoms depends merely 
on the distance between their centres im- 
plies that each atom is utterly isotropic. 
‘An aeolotropic atom, that is to say, an 
atom having different attractive and re- 
pulsive forces in different directions, is 
conceivable, and may possibly come in 
future to have a place in atomic theory. 
Hitherto it has been universally assumed 
that every atom, whether gravitational or 
electrical, is thoroughly isotropic, and I 
do not propose at present to enter upon 
any theoretical consideration of aeolo- 
tropic atoms. 

6. I do not propose to enter on any 
atomic theory of ether. It seems to me, 
indeed, most probable that in reality 
ether is structureless, which means that 
every portion of ether, however small, has 
the same elastic properties as any portion, 
however great. There is no difficulty in 
this conception of an utterly homogeneous 
elastic solid, occupying the whole of space 
from infinity to infinity in every direction. 
We sometimes hear the “luminiferous 
ether” spoken of as a fluid. More than 
thirty years ago I abandoned, for reasons 
which seem to me thoroughly cogent, the 
idea that ether is a fluid presenting ap- 
pearances of elasticity due to motion, as 
in collisions between Helmholtz vortex 
rings. Abandoning this idea, we are 
driven to the conclusion that ether is an 
elastic solid, capable of equi-voluminal 
waves, in which the motive force is elastic 
resistance against change of shape. 

7. We now meet the question: Is ether 
incompressible? We should be compelled 
to answer: Yes, it is incompressible, if it 
is subject to the law of universal gravita- 
tion. But presently, when we try to ac- 
count for motion produced in ether by 
ponderable or electrical atoms moving 
through it, we shall feel ourselves per- 
suaded that ether is compressible. Be- 
lieving this, we are forced to believe that 
It is non-gravitational. Thus we find our- 
selves settled in the conviction that ether 
is compressible, and that ether experiences 
no gravitational forces between its parts. 

8. Suppose now that an atom, whether 
ponderable or electrical, disturbs ether 
solely by attracting it or repelling it with a 
force varying according to distance; and 
that with no other mutual influence than 


1s Baltimore Lectures,” Appendix A; Appendix B, 


Section 3. 
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this, the atom and the ether jointly occupy 


- the same space. If ether were incompress- 


ible, this attraction or repulsion would be 
utterly ineffective; and the atom would 
move through the space occupied by the 
ether, without giving any motion to the 
ether,'and without itself experiencing any 
influence of force due to the ether. Hence, 
in order that atoms may take energy from 
motions of ether, and that ether may take 
energy from motions of matter, we must 
suppose the ether to be compressible and 
dilatable; and to be compressed or to be 
dilated, or compressed at some distances 
and dilated at other distances, in virtue 
of the force exerted on it by the atom. 

9. While assuming ether to be compress- 
ible, we suppose its resistance to com- 
pression (positive or negative) to be so 
very great that the velocity of condensa- 
tional refractional waves in pure ether is 
practically infinite, and that the energy 
of whatever of such waves may. be pro- 
duced by collisions of atoms or electrions 
ig practically nil in comparison with the 
energy of the equi-voluminal waves, con- 
stituting radiant heat and light, which 
are actually produced by those collisions. 
It is only under the enormous forces of 
attraction or repulsion exerted by atoms 
on ether that augmentation or diminu- 
tion of its density is practically influential. 

10. By purely dynamical reasoning, it 
may be proved to follow from the hypoth- 
eses of sections 4, 6, 8 and 9, that an 
atom (supposed for a moment to be in- 
finitely small) kept moving through ether 
at any velocity, g, greater than v, the ve- 
locity of light, produces no disturbance 
in the ether in front of a cone having its 
vertex at the atom, and semi-vertical angle 


equal to sin.” ;' but that the moving 
q 


atom produces, in its rear wholly within 
the cone, an ever-growing disturbance of 
ether, and therefore requires the appli- 
cation of a continual pull forward to 
keep it moving uniformly at any constant 
velocity exceeding the velocity of light. 
In 1888, Oliver Heaviside? arrived at a 
corresponding conclusion by purely mathe- 
matical work, from Maxwell’s electromag- 
netic formulas, without any dynamical 
foundation; and in 1897, still without 
assuning any dynamical or chemical 
properties of ether and atoms, he cor- 
rected an erroneous hypothesis, that 
no force, however great, could give an 
atom a velocity equal to the velocity of 
light, which has been somewhat exten- 


! ** Baltimore Lectures," Appendix B, Sections 6 and 7. 
2 Heaviside's “ Electrical Papers,” Vol. II, pp. 484, 516. 


3 Heaviside'’s ' Electromagnetic Theory,” Vol. II, Ap- 
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sively adopted within the last ten years 
in speculations and reckonings regarding 
radioactivity. 

11. Purely dynamical reasoning’ on our 
physical assumptions of sections 4, 6, 8 
and 9, teaches us further that: 

(a) No force is required to keep an 
atom moving uniformly through ether at 
any velocity less than the velocity of light. 

(b) To start an atom suddenly into 
motion from rest, causes a spherical pulse 
to travel outwards with the velocity of 
light, from the place in which the atom 
was when it was receiving the supposed 
velocity. 

(c) The magnitude of this spherical 
pulse is a maximum in the plane through 
the centre perpendicular to the line of 
motion, and is zero at the two points in 
which the spherical surface is cut by that 
line.* 

(d) This spherical pulse carries out- 
wards through infinite space a finite quan- 
tity of energy, l, due to a part of the work, 
w, done by the force which was applied 
to the atom to start it in motion. The 
sharper the suddenness the greater is l. 

(e) If at any time a resisting force 
suddenly stops the atom, work is done on 
the ether, in virtue of which another pulse 
carries away an amount of energy l’; and 
work is done on the stopping agent 
amounting to w — l — V. 

(f) If the suddenness of the stopping 
is equal and similar to the suddenness of 
the starting, the second pulse is equal and 
similar to the first, and 7’ is equal to l. 

12. To understand clearly the meaning 
of (e) take an example. Let three equal 
and similar clectrionless atoms, A, B, C, 
be given in a straight line, A moving with 
velocity q toward B, and C moving to- 
ward B in the contrary direction with a 
velocity just so much less than q that B 
is left at rest after its collision with C. 
The initial distances are such that the 
collision hetween A and B precedes the 
collision Letween B and C. Amounts of 
energy equal to l and l are ‘arried away 
into infinite space in the pulses produced 
by the two collisions. In the arrangement 
now described, the suddennesses of the 
starting and stopping of B are not pre- 
cisely equal and similar; and because of 
their difference 7 would generally be some- 
what less than l; but the law of force be- 
tween the atoms might be such as to ren- 
der l eqnal to or greater than 7, for cer- 
tain ranges of values of q. 

Take an analogous case of collisions be- 
tween three ideal bilhard balls, each per- 


1* Baltimore Lectures,” Appendix B, Sections 4 and 7. 


2“ Baltimore Lectures,” Lee. VIII, p. 88; Lec. XIV, 
p. 197. 
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fectly elastic. The clicks of A on B, and 
of B on C, cause losses of energy, l, and 
I’, carried off through air by sound-waves. 

13. Consider now the collisions in a 
non-electrified monatomic gas; that is to 
say, an assemblage of single atoms, each 
having within it its neutralizing quantum 
of electrions, except a small proportion 
from which the electrions may have been 
temporarily knocked out. For simplicity, 
we shall first take the case in which a 
single electrion is the electric neutraliz- 
ing quantum for each ponderable atom. 
The collisions will keep the electrions con- 
tinually in a state of vibration wifhin the 
atoms, except in the comparatively rare 
case of ar electrion knocked out of an 
atom, or in the infinitely rare case of the 
relative motion of an atom and electrion 
being reduced exactly to zero by a colli- 
sion. 

14. The law of force between the elec- 
trion and atom may be such that the centre 
of the atom is the only position of stable 
equilibrium for an electrion within it. 

15. Or the law of force may be such 
that there are any number, t, of concen- 
tric spherical surfaces within the atom, on 
each of which an electrion may rest In 
equilibrium radially stable; and ¿è — 1 in- 
termediate surfaces, on each of which an 
electrion would be in equilibrium radially 
unstable.! In the statistical average of 
collisions, the electrion may, immediately 
after a particular collision, be ranging in 
non-sinusoidal vibration, through several 
spherical surfaces of stable and unstable 
equilibrium, losing energy by sending out 
irregularly reciprocating waves through 
ether. Before the next collision, the elec- 
trion may probably have settled down into 
very approximately sinusoidal vibrations 
in and out on each side of any one of the 
surfaces of radial stability. 

16. This last condition we may suppose 
to be generally prevalent during the 
greater part of the free path between suc- 
cessive collisions. We may, indeed, sup- 
pose it to be more frequently the imme- 
diate result of a collision than the wilder 
vibration described in section f5, which, 
however, must undoubtedly be an occa- 
sional, though probably a rare, condition, 
immediately after a collision. 

17. We are not bound to assume that a 
single electrion is the saturating quantum 
of any particular ponderable atom; nor 
are we bound to suppose that it is elec- 
trically neutralized by any integral num- 
ber of electrions.?. The most general sup- 


™ Plan of an Atom to Be Capable of Storing an 
Electrion with Enormous Energy for Radioactivity,” 
by Lord Kelvin, Phil. Mag., December, 1905. 
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position we can make is that, with j elec- 
trions, the atom and electrions act ex- 
ternally as a vitreously electrified body, 
and, with j+1 electrions, the atom and 
electrions act as a resinously electrified 
body. l 

18. It scems to me exceedingly probable 
that the persistence of the two-atom mole- 
cule in the common diatomic gases 9,, 
Na, H}, Cl., is due to the impossibility 
of electrically neutralizing the ponderable 
atom by any integral number of electrions. 
Suppose, for example, that one electrion 
suffices to neutralize electrically two atoms 
of nitrogen. A monatomic nitrogen gas 
(N), if non-electrified as a whole, would 
have half of its atoms without electrions, 
and, therefore, vitreously electric, with 
electric quantity equal and opposite to half 
that of a single electrion. Each of the 
other half of its whole number of atoms 
would have one electrion within it, and, 
therefore, its external action would be 
resinous, with half the potency of a single 
electrion. Thus, there would be a strong 
electric attraction between the atoms des- 
titute of clectrions and the atoms each 
containing one electrion within it. This 
attraction would tend to bring the atoms 
together in pairs, N,, each pair contain- 
ing one clectrion of which one position 
of stable equilibrium would be at the mid- 
dle of the line joining the centres of the 
two pondcrable atoms. It seems quite 
probable that this is the real condition of 
ponderable atoms and electrions, in the 
ordinary diatomic gases. 

19. The dissociation of a considerable 
number of such pairs of atoms would be 
exactly the “ionization” by which, follow- 
ing Schuster’s and J. J. Thomson's the- 
ory of the conduction of electricity 
through gases, the latest developed the- 
ories of radioactivity explain the specially 
induced clectrie conductivity of diatomic 
gases, such as Lenard found to be pro- 
duced in air by ultra-violet light travers- 
ing it, and Becquerel found in air all 
round an apparently inert piece of metallic 
uranium, or a uranium salt. . 

20. But, to give electric conductivity 
to a monatomic gas, the “ionization” could 
not be anything else than dissociation of 
electrions from ponderable atoms. This 
kind of dissociation might be produced 10 
a very hot gas by mere impacts between 
the atoms of the gas itself, with the large 
translational velocities to which high tem- 
peratures are due. Or it might be pro- 
duced by extraneous bodies, such as the 
“a” or “B” particles shot out with high 
velocities from radioactive substances. 
We are now, however, chiefly concerned 
with the motions of ether produced by 
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collisions of atoms, in circumstances less 
abnormal than those in which dissocia- 
tions and recombinations are largely in- 
fluential. 

21. The pulses described in sections 11 
and 12, as due merely to mutual collisions 
between ponderable atoms (without con- 
sideration of electrions whether present 
or not), constitute a kind of motion in 
the ether which, if intense enough to pro- 
duce visible light, would, when analvzed 
by the spectroscope, show a continuous 
spectrum without the bright lines which, 
when seen, prove the existence of long- 
continued trains of sinusoidal vibrations 
of particles of ether, in the eve perceiving 
them, and therefore also in the source, and 
in all the ether between the source and 
the eve. On the other hand, the vibra- 
tions of clectrions referred to in section 
13 would, if intense enough, produce 
bright lines in the spectrum. 

22. There is another kind of vibration 
in the souree which might produce, and 
which probably does produce, bright lines 
in the spectrum. If there are two or more 
ponderable atoms in the molecule of a 
glowing gas, not dissociated by the vijo- 
lence of the collisions, each atom of the 
molecule must have a vibratory motion, 
of which an isolated ponderable atomn is 
incapable, and these vibratory motions of 
the atoms of a group must give rise’ to 
bright lines in the spectrum, when the 
frequency of the vibrations in any one,:or 
in all, of the vibrating modes, is between 
400 million million and $00 million mil- 
lion per second, if we take this as tne 
range of frequencies for visible light. 

23. The spectroscopic phenomena to be 
accounted for in a dynamical theory of 
light include continuous spectrums, with 
large numbers of bright lines superim- 
posed on the more or less bright back- 
ground of continuous spectrum. Even 
When every care has been taken, in artifi- 
cial sources of light, to eliminate in- 
fluence of more than one of the substances 
commonly called chemical elements, the 
number ot bright lines is generally very 
large; indeed, we are not sure that we 
have been able to count the whole number 
of those which are presumably due to any 
single element, | 

#4. In a glowing monatomic gas, with 
just one clectrion to each atom, and only 
the central position of stable equilibrium 
for the electrion in the atom, there could 
be only one bright line in the spectrum. 
But, in reality, every one of the known 
monatomic gases—mercury-vapor, argon, 
helium, neon, krypton, Xxenon—gives a 
highly complicated spectrum with a large 
number of bright lines. We infer that, 
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if there is just one electrion to each atom, 
it has many positions of stable equilib- 
rium; or that there are many electrions, 
with only the central position of equilib- 
rium for one of them alone; or that there 
are many electrions, and many stable po- 
sitions for one of them alone in the atom. 

25. It seems as if only bv the third 
supposition—many electrions and many 
positions of stable equilibrium—we can 
Imagine the great number of bright lines, 
and the great complexity of their arrange- 
ment in the spectrums of the monatomic 
gases. 

26. But we feel little satisfaction in 
this or any other attempt to discover de- 
tails of dynamical theory, unless it gives 
some reasonably acceptable explanation of 
the laws of arrangement of trains of bright 


lines in the spectrums of different ehem- 
ical elements, which have been experiment- 


ally discovered by Runge, Kayser, Ryd- 
berg, Schuster, and others. 
e --—- 
Calcium Nitrate as a 
Fertilizer. 


The Hlectrical Review, London, quotes 
from a report upon the progress made by 
agricultural chemistry during the vear 
1906, contributed to the Chemiker Zeitung 
by Doctor Stutzer, that part discussing 
the properties of calcium nitrate as a fer- 
tilizer. He remarks that no large quanti- 
ties of this salt have vet been placed on 
the markets, but now that the initial dith- 
culties of manufacturing it electrically 
have been overcome in the Birkeland and 
Eyde process through the improvements 
effected by the Badische Anilin und Soda 
Fabrik, the material will doubtless soon be 
obtainable on a large scale. Hence it be- 
comes of interest to compare the value of 
the new product with that of sodium ni- 
trate or Chile saltpetre, both of which con- 
tain nitrogen in the form of nitrate, al- 
though their bases are different. Ac- 
cording to the experiments carried out 
two years ago by Jermakow, it seems pos- 
sible that some oxalie acid is formed in 
plants when nitrie nitrogen reacts upon 
grape sugar, fn certain circumstances 
free oxalic acid is harmful, and therefore 
there appears to be an advantage in hav- 
ing some calcium salt present to combine 
with it. Tests have indeed shown that 
the absorption of nitrates by plants is 
much more energetic in the presence of 
soluble calcium salts than in their absence, 
although as a rnle this phenomenon is not 
of great practical importance, because the 
soil in which plants are cultivated gener- 
ally contains a sufficient quantity of cal- 
cium. J. Sebelien has carried out com- 
parative experiments upon the value of 
sodium nitrate and calcium nitrate in 
sandy and loamy soils with oats and car- 
rots, finding the two fertilizers to be of 
about equal value. In soils deficient in 
lime, however, the calcium nitrate was 
naturally the more valuable of the two. 


365 


Calcium nitrate also proved more valuable 
when applied to a certain crucifer, e. g., 
white mustard, this result agreeing well 
with some older observations made by 
Wagner. W. Krüger has tried calcium ni- 
trate in the cultivation of the sugar beet, 
and found it at least as valuable as Chile 
saltpetre. Belleloux had stated that cal- 
cium nitrate increases the proportion of 
starch in potatoes more than sodium ni- 
trate, and Stutzer has also observed a good 
effect in the same case. The author re- 
marks that the preparation of nitric acid 
from air and its employment in agricul- 
ture is of extremely great importance, so 
that laboratory and practical tests upon 
its value when applied to all plants culti- 
vated for industrial purposes ought to be 
carried out for several years. This is the 
more desirable inasmuch as certain techni- 
cal difficulties in the manufacture have 
been overcome. In the early days one of 
the defects of calcium nitrate was that a 
certain portion of the nitrogen was pres- 
ent in the form of nitrate. This com- 
pound was found in some experiments 
carried out by the author not to be harm- 
ful to established plants, but to do a con- 
siderable amount of damage during the 
germination of certain seeds. The cal- 
cium nitrate now manufactured in Nor- 
way is free from nitrite. Dr. Stutzer con- 
tinues his article with several references 
to the value of calcium cyanamide, but 
does not appear to give much more infor- 
mation on this than has already heen 
published by him and others. 
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‘South Australian Telegraphy. 


The first line of telegraph established 
in South Australia, says Engineering. was 
opened in 1856, when thirty-six miles of 
wire were brought into operation. The 
number of telegrams forwarded during 
the vear was 14,738 from seven stations, 
and the revenue collected was $1,830. In 
1866, the length of wire stretched had in- 
creased to 1,565 miles, the number of tele- 
grams forwarded to 121 ,153, the number 
of stations to fifty ight, and the revenue 
to $62,065, In 1876, 4,486 miles of wire 
had been stretched, 374,144 messages were 
despatched) from 112 stations, and the 
revenue collected was $179,235. In 1886, 
10,310 miles of wire had been stretched ; 
the number of telegrams forwarded from 
200 stations was 669,442, and the revenue 
collected was $340,655. In 1896, the 
length of wire stretched had been carried 
to 14.2 280 miles, the number of telegrams 
forwarded from 254 stations was 1.209,- 
419, and the revenue collected was $511,- 
875. In 1905, the length of wire stretched 
was further carried to 20,737 miles, and 
the number of stations had increased to 
299, the number of messages was 1,789,- 
60X, and the revenue was $435,125 

South Australia passed through difficult 
times during the last ten vears, in conse- 
quence of extremely seanty rainfall and 
low prices for wool. The colony has, how- 
ever, revived of late, and its telegraphic 
business has shown a sympathetic activity. 
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The Berkshire Power Company, 


HE Berkshire Power Company was 
organized under the laws of the 
state of Connecticut late in the 

year 1904. Its purpose was the consoli- 
dation of the small struggling electric serv- 
ice corporations of the villages of north- 
western Connecticut, so that from a cen- 
tral power-house modernly equipped, and 
under a common and aggressive manage- 
ment, a first-class electric service for both 
lighting and power might be econom- 
ically rendered. 

The project of furnishing such a class 
of service to widely scattered rural com- 
munities was somewhat novel, and un- 
fortified by precedent, but the character 
and prosperity of the population, and the 
availability of a centrally located water 
power made probable a legitimate return 
on the investment. 

Upon organization, the company imme- 
diately acquired the capital stock of the 
Norfolk Electric Light and Power Com- 
pany, and began negotiations for the pur- 
chase of the Sharon Electric Light Com- 
pany, which were consummated in April, 
1905. With the ownership of these two 
companies, the Berkshire Power Company 
obtained charters and. franchises allowing 
it to supply electricity throughout the 
towns of Norfolk, Canaan, North Canaan, 
Salisbury and Sharon, all located in that 
portion of the Berkshire Hills district of 
Connecticut which has become so popu- 
lar as a summer residence for city people. 

In late December, 1904, work was com- 
menced on a dam and power-house on the 
Housatonic river at a point about one 
and one-half miles below the village of 
Canaan, and the work was so far com- 
pleted that in the following September 
current was supplied to the lines of the 
old Norfolk company. It was not, how- 
ever, until the winter of 1906 that the 
transmission line to Sharon was finally 
connected and the complete territory 
served from the new central power-house. 
Now, however, something over a year’s 
experience with the system serving the 
whole territory has justified the original 
contention of the promoters that the peo- 
ple of the district would appreciate elec- 
tric lighting service if first-class, and 
would generally introduce it in their 
homes, stores, streets and public buildings. 

At the place selected for the power- 
house, the Housatonic river made a fall of 
about four feet as it passed under a toll 
bridge carrying the highway from Canaan 
to Twin Lakes. This toll bridge was 


leased by the Berkshire Power Company 
during the construction period, and was 
of great assistance in placing the material 
for the dam and waste gates. 

The dam itself, ninety-eight feet long, 
of solid concrete, resting on a ledge at the 
bottom of the river, extends from one 
bridge pier to the other, and with flash- 
boards three feet high, creates a total hy- 
draulic head of twelve feet. To the west 
of the west pier three waste gates, each 
eight by ten feet, are set in concrete ma- 
sonry, and form the west abutment for 
the bridge. On the east side two concrete 
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of Canaan, Ct. 


pits and wheels. The roof throughout is 
of Ludovici tile on steel trusses. 

The present installation is of three ver- 
tical wheels in each pit, with provision for 
a fourth. The wheels are set in the floor 
of the pit, which is formed by a concrete 
arch over the tail-race, and the respective 
tail-races for each pit are separated by a 
wall until emergence below the power- 
house. 

The wheels are each thirty-nine inches 
in diameter, of wicket-gate type, and were 
installed complete with gear by the S. 
Morgan Smith Company, of York, Pa. 
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arches spring from the bridge pier to the 
rock bank of the river, and carry the road- 
way over the entrance chamber head- 
race. 

The power-house itself, immediately ad- 
joining the entrance chamber, is a brick 
building on solid concrete foundations. 
It consists of two apartments, one con- 
taining the water-wheel shafts and gears, 
the other the electrical machinery. The 
floor of the dynamo room is carried over 
the head-race by two arches with a sepa- 
rating wall in the centre. This wall and 
the outside wall of the foundation are 
continued under the wheel room so as to 
form two independent wheel pits, either 
of which may be controlled by head-gates 
just outside the building. The main floor 
of the wheel room is of hard pine plank, 
removable in sections to permit access to 


The vertical shafts of the wheels are car- 
ried through yokes at the main floor-level 
and geared respectively to sections of a 
horizontal shaft, each section being con- 
nected to the next by a jaw coupling. The 
arrangement is such as to form a unit to 
which wheel capacity may be connected 
as the load demands. 

Separated from the wheel room by a 
brick partition, wall is the apartment for 
the generators and electrical apparatus. 
Two Woodward governors are also located 
in this room, each controlling one of the 
water-wheel units. 

One generator of 325 kilowatts capac- 
ity is coupled to the horizontal shaft of 
each wheel unit, thus giving a total station 
capacity of 650 kilowatts. Each is of the 
revolving field type with individual ex- 
citing unit directly connected with it. 

Lead-sheathed paper insulated cables 
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in fibre conduit carry the current to the . 


switchboard and thence to the outgoing 
lines. All wiring is thus thoroughly con- 
cealed and protected. 

The switchboard is of four panels of 
Tennessee marble, mounted on an iron 
frame in the usual manner. Two panels 
for the contro] of the generators contain 
each a main oil switch, field switch, direct 
and alternating-current ammeters, indi- 
cating wattmeter, and the necessary am- 
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divisions leave respectively from the east 
and west walls of the building. Each line 
is protected at its point of exit by 
a set of three “low equivalent” lightning 
arresters with disconnecting switches, 
mounted on a bracket construction from 
the wall of the building. These are at 
such a distance from the floor as to be 
well out of the way of operation, at the 
same time easily and safely accessible for 
adjustment and repairs. 
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would rise so as materially to reduce the 
head ordinarily to be expected. For this 
reason wheels, of a total capacity under 
the anticipated low head equivalent to the 
minimum capacity expected in a dry 
season with maximum head, were selected. 
The drainage area of the river and the 
maximum fall of twelve feet indicated 
that the capacity of the wheels in the dry 
season would be limited to about 500 
horse-power on a ten-hour basis. . By 
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meter, voltmeter and synchronizing plugs 
and field rheostat handles. The other 
panels control respectively the main feed- 
ers to the lines of the Norfolk division on 
the east and the Sharon division on the 
west. These panels contain automatic oil 
circuit-breakers and integrating wattme- 
ters. Voltmeters and a synchroscope are 
carried on swinging brackets at one side 
of the board. Current and potential trans- 
formers, and rheostats for exciters, and 
fields are supported in its rear. 

The lines to the Norfolk and Sharon 


All electrical equipment was furnished 
and installed by the Westinghouse Elec- 
tric and Manufacturing Company. 

As will be seen from this brief descrip- 
tion, the character and arrangement of 
the entire equipment is of the simplest, 
at the same time its selection and the de- 
sign of the plant involved a considerable 
study of the various methods of meeting 
the conditions involved. The fall in the 
river below the power-house is very slight, 
and in flood seasons of the year it was un- 
derstood that the level of the tail-water 


installing two units, each eventually to 
have a wheel capacity of 550 horse-power 
from a twelve-foot head, it was possible 
without a reduction of wheel speed to ob- 
tain from the operation simultaneously of 
all wheels on an eight-foot head the same 
capacity, namely, 550 horse-power. The 
two units installed, therefore, give a du- 
plicate equipment during all except flood 
seasons, while during flood both will be 
required to maintain the normal capacity 
of the plant. Further, the separation of . 
each unit into sub-units of wheels makes 
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it possible to care for the changes in the 
twenty-four hour load with a maximum 
economy of water. 

Hither generator is capable of develop- 
ing the full normal capacity of the station, 
and ordinarily but one would be in opera- 
tion at a time. In times of flood water, 
however, both machines would be required 
to obtain the total wheel capacity. The 
voltage of the generators was selected as 
being about the highest to which could be 
connected directly small individual trans- 
formers for lighting residences scattered 
along the line. The arrangement of ex- 
citers, governors, switchboard, hghtning 
‘arresters, ete., was the result of the eco- 
nomical necessity of limiting the space 
occupied by the dynamo room, because of 


SWITCHBOARD, POWER PLANT OF THE BERK- 
SHIRE POWER COMPANY, CANAAN, CT. 
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With heads above eight fect the generator, Transmission: lines leave the power- 


is driven direct by the shaft of the wheel house for the Norfolk division on the east, 


unit. At lower heads the drive is made and the Sharon division on the west. The 


43) 
3 
-5 
E 
"A 
: 
a 
od 
te 
X 


S 
. 


View IN Dynamo ROOM OF THE BERKSHIRE POWER COMPANY, CANAAN, CT. 
through the gears. As with this arrange- 
ment the speed of the wheel is that de- 
termined, within limits, by the head avail- 


Norfolk division includes Canaan and all 
the territory covered by the charter of 
the Norfolk Electric Light and Power 


the expensive nature of its foundation 
construction. All this apparatus is now 
conveniently contained in a room twenty 
feet wide bv thirty feet long. 

An experience of a year had shown that 
flood water reduced the head to a greater 
extent than had been expected. To meet 
this difficulty a novel piece of apparatus 
was devised and has been installed dur- 
ing the present year, by which, on ex- 
tremely low heads, the speed of the wheels 
may be reduced while that of the genera- 
tor is maintained at normal. The appa- 
ratus is simply a geared counter-shaft 
eee ee ae View IN THE WHEEL Room OF THE BERKSHIRE Power COMPANY, CANAAN, CT. 
gears are arranged to slide into mesh, and 
in fact, the whole apparatus is on the 


able, the reduction in power is only in 
direct proportion to the reduction in head, 
and consequently the plant is fully oper- 
ative at as low as a six-foot head. 


Company. At Canaan transformers Te- 
duce the voltage directly to 220 volts, 
which is used for street and house light- 
ing and motor installations. At Norfolk, 


principle of the sliding gear transmission 
commonly used m automobile construction. 
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nine miles from the power-house, a sub- 
station has been established at the former 
power-house of the Norfolk Electric 
Light and Power Company on the out- 
skirts of the village. At this point the 
6,600 volts of transmission is reduced to 
2,300 volts, which becomes the primary 
voltage of distribution throughout the 
village, the secondary lighting voltage be- 
ing, as in Canaan, 220. 

On the west the transmission line ex- 
tends thirteen miles to Sharon where, be- 
cause of the voltage of the existing power- 
house, its voltage is reduced to eleven hun- 
dred, to form the primary distribution 
potential of the village. The secondary 
voltage in Sharon is 110. The old power- 
house in Sharon is sfill maintained in 
operating condition and may be used on 
emergency to supply current to its di- 
vision. 

Branches from these 
supply intervening villages, power users 
and even isolated residences. The vil- 
lage of East Canaan is supplied in this 
manner, and the summer hamlet at Twin 
Lakes. A branch of five miles in length 
has just been run to Millerton, N. Y., 
and before the autumn of 1907 that town 
will be supplied with street and commer- 
cial lights from the power of the Housa- 


{wo main lines 


tonic river. 

It has been a surprise te the promotors 
of the enterprise how rapidly the demand 
for electricity has grown since the inau- 
guration of its service. As soon as its 
main power-house was complete the coni- 
pany decided to maintain current on its 
linces “twenty-four hours cach dav. and 
this fact alone influenced a large number 
of new customers. A motor business at 
once offered itself from not only the small 
manufacturers and mill owners in the vil- 
lages, but also from the farmers along 
the route. A large lime kiln decided that 
It could purchase power for its operations 
much cheaper than it could manufacture 
It. The result of this demand is that the 
power-house of the company is carrving 
a paving load twenty-four hours a day, 
and only such of the business offered as 
the management selects as desirable is be- 
Ing accepted, 

The entire construction of the power 
plant and transmission lines was placed by 
the company under the charge of Walter 
Scott Morton, consulting hydraulie engi- 
heer, and William R. C. Corson, consult- 
Ine electrical engineer, both of Hartford, 
Ct. These gentlemen made the complete 
plans for the development and installation 
and supervised the actual work of con- 
struction. Besides the firms already men- 
honed, contractors who contributed to the 
work were the Hartford Paving and Con- 
struction Company, of Hartford, dam and 
foundations: Boers & Trafford, of Miller- 
ton, power-house: and Thomas Oakes & 
Sons, af Hartford, transmission lines. 
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An Electrical Cooperator’s 
| Creed. 


Some time since the Cooperative Elec- 


trical Development Association, of Cleve- 


land, Ohio, offered a series of prizes for 
an “Electrical Cooperator’s Creed.” From 
among the creeds thus secured nine were 
selected as being entitled to share in the 
award. A further prize has now been 
offered to these nine winners for the prep- 
aration of a further creed, each having 
the advantage of the work of all the 
others. From these new contributions it 
is expected that one will be selected as 
an electrical cooperator’s creed which will 
express the spirit of cooperation, which 
brought this association into being. 

Herewith are two of the prize-winning 
creeds, one by Charles A. Parker, of De- 
troit, and the other by Frank B. Rae, Jr., 
of Newark, N. J. 


BY CHARLES A. PARKER, 

I believe in  Electri-city—the greatest 
“city” on Earth. 

Daughter of Science and Mother of Prog- 
ress. 
Sister of Civilization, Handmaid of In- 
dustry and First Cousin of the Spirit of 
Peace on Earth and Good Will to Man. 

Lightener of Burdens, Tamer of Wilder- 
ness, Annihilator of Distance and Goddess 
of Light. 

The most necessary of luxuries. 

The most luxurious of necessities. 

Who wouldn’t believe in Electricity? 


I believe in Cooperation. 

Pennant-winning “team work,” 
than individual grand-stand play. 

Constructive and profitable combination 
as opposed to destructive and unprofitable 
competition. 

Greater general progress through reduc- 
tion of individual friction. 

Working together for the Grand Prize in- 
stead of quarreling together over scanty 


profits. 
Cooperation'—who wouldn't 


operator? 


I believe in Electrical Cooperation. 

“All together all the time for everything 
electrical’—The application of the Highest 
Law of Modern Business to the Greatest 
Business of Modern Times. 

The massing of forces to boost the sale 
of current and everything under Heaven 
that uses current—the Generator of an en- 
lightened “Current Opinion.” 

The step-up Transformer of low-efficiency 
selfishness to high-voltage helpfulness—the 
Incandescence of enthusiasm against the 
resistance of Conservatism—and the Short- 
Circuit to the final and complete Electrifi- 
cation of the Universe, and to that Millen- 
nium Age when what isn’t done by electric- 


ity won't be done at all. 


rather 


be a Co- 


BY FRANK B. RAE, JR. 

I believe in Cooperation. 

I believe that if one-half the time, labor 
and money now spent in commercial strife 
within the electrical trade were turned to 
account in combating the natural com- 
petitors of the trade as a whole—if but a 
smafl amount of the energy now dissipated 
in fighting for the business that exists were 
devoted to the creating of new business—it 
would redound to the advantage of all. 

I believe that this great advantage to all 
can not be secured without the sacrifice 
upon my part of certain small advantages, 
the burying of certain animosities and per- 
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haps the loss of certain immediate gains; 
nevertheless, I believe I am sufficiently 
broad-gauged and far-sighted to forego the 
lesser advantage for the greater. 

I believe that this can be done without the 
submerging of my individuality or the loss 
of any material advantages which I will 
get back many fold, and of petty pride, 
which I can well afford to be without. 

' I believe the time for cooperative action 


is here. I am ready if you are. 


e 


The New Power Station of the 


South Metropolitan Electric 

Light and Power Company. 

The South Metropolitan Electric Light 
and Power Company, of London, has re- 
cently erected the first instalment of a 
large power plant at East Greenwich, 
London, Epgland. This power-house is 
to supply power to the company’s older 
station, and is not to be used as a point 
of distribution. For this reason the elec- 
trical switching apparatus at the new sta- 
tion is simple. Although the area sup- 
plied is largely residential, manufacturing 
industries are rapidly developing there, 
so that provision had to be made for sup- 
plying current for power as well as light. 
The initial installation consists of two 
two-phase, 3,000-volt, 1,500-kilowatt tur- 
bo-generator units. A north wing of the 
building has been planned, in which will 
be placed two three-phase, 10,000-volt, 
3,500-kilowatt turbo-generator units; and 
later a south wing will be constructed if 
necessary, the contemplated equipment 
for which is four three-phase, 10,000-volt, 
5,900-kilowatt turbo-gencrator units. At 
the present time the company generates 
and transmits power to its substations as 
two-phase alternating current at 3,000 
volts, fifty cycles, but when larger units 
are installed and heavier transmission be- 
comes necessary it is purposed to raise the 
transmission pressure to 10,000 volts, 
using for this purpose the three-phase gen- 
erators referred to above. Power for the 


two-phase system will be drawn from these 


generators by means of Scott trans- 
formers. Much difficulty was involved in 
securing a suitable foundation for this 
power-house, but this was done by driving 
many piles below the water line and plac- 
ing a concrete float three feet thick over 
the top of these. The power-station build- 
ing is one of the first instances of the use 
of reinforced concrete for building pur- 
poses in England. This building is 118 
feet long and 116 feet wide. The auxil- 
laries of the plant are motor-driven, with 
the exception of the feed-pumps, which are 
driven by steam. The switch gear at pres- 
ent consists of only the necessary appli- 
ances for controlling two generators and 
supplving the output from these to the 
older station, which is nearby. There are 
three operating panels, two being gener- 
ator panels and one panel for connecting 
the machines in parallel. The oil switches 
for these panels are mounted in stone com- 
partments in the rear of the board.— 
Blectrical Review (London), August 2. 


870 


ILLUMINATING ENGINEERING AND 
CENTRAL STATION PRACTICE.’ 


BY LEON H. SCHERCK. 


What is most surprising is that the 
main purpose for which an electric light- 
ing station is designed, with perhaps the 
exception of dividends to the owners, is, 
of course, to furnish the proper kind of 
illumination to consumers. The best en- 
gineers are generally employed to select 
the site, build the plant and construct the 
distributing system from which electric 
service is delivered to the premises of the 
customer, but right here, perhaps not a 
foot from the entrance of the service 
wires, except to sce that the,meters are 
properly located, is where most central 
station managers seem to think their duty 
stops, and the consumer, as far as proper 
illumination of his premises is concerned, 
is left to shift for himself. What is 
bound to be the result in a large majority 
of cases? Either a poorly or an extrava- 
antly lighted place, and in consequence, 
a dissatisfied customer. What does Mr. 
A. or Mr. B. care if you have the best 
equipped station in the United States and 
the finest underground system in the 
world, if he is not getting satisfactory 
illumination? It is not sufficient to say 
to him, “My dear sir, the proper light- 
ing of your place is ‘up to you,’” for it 
is, on the contrary, strictly “up to you,” 
Mr. Central Station Manager, and TIl 
try to show you why. 

You will agree with me I know, Mr. 
Manager, that the best asset your corpora- 
tion has is the good will of the public, 
and how can this attitude of the public 
toward your company be better obtained 
than by your encouraging, in every pos- 
sible way, installations which are correct- 
ly designed; and when I say correctly de- 
signed I mean designed with a view not 
only to effective but to economical light- 
ing as well. 
for electrice lighting is most often due to 
the fact that the place of the “kicker” is 
extravagantly lighted. Rates of light- 
ing companics are as a rule not too high, 
and the majority of complaints on excess- 
ive bills I believe could be readily settled 
if managers instead of being content to 
have their subordinates report in the 
stereotyped manner that the “meter was 
tested and found O. K.,” would interest 
themselves to see if equally or perhaps 
more effective illumination could not be 
obtained at less cost to the customer. As 
an example, I know of a department store 
which a lighting company wired at a cost 
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Abstract of a paper real before the Iuminating 
Engineering Society, Boston, Mass., July 30, 190. 


The “kick” against rates ` 
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to themselves of several hundred dollars, 
the design of the installation being left 
to a solicitor ignorant of proper illumi- 
nating methods. After the first bill for 
electric lighting the merchant, at his own 
expense, equipped his store so as to use 
another illuminant entirely and ordered 
electric service cut off instantly. What 
was the trouble? “Electricity is entirely 
too expensive; exorbitant rates; would 
ruin me,” and so on. About this time the 
lighting company employed a solicitor 
who had given the subject of illuminating 
engineering some little attention. This 
representative was sent to try to see what 
he could do with the angry merchant. 
An examination of the store revealed at 
a glance that the place was equipped with 
twice as many arcs as were necessary, and 
even with this extravagance the illumi- 
nation was not effective, as the arcs were 
not hung at the proper height or at the 
right place so as to prevent shadows from 
pillars; the colors of the walls, too, were 
such that very little light was reflected. 
Just the exercise of a little common sense 
illuminating engineering changed the 
opinion of this merchant regarding the 
practicability of electric lighting, his bills 
were cut nearly in half, the illuminating 
of his store greatly improved and to-day, 
two years after, this merchant is one of 
the best satisfied customers on the com- 
pany’s books and is using electricity to the 
exclusion of other illuminants. I could, 
if time allowed, cite you hundreds of 
similar instances which have come to my 
attention in the past few years. This, 
however, is not necessary; let any of us 
who have allowed our “customers to shift 
for themselves” on illuminating matters 
but make an examination in our own 
city and town and instances will not be 
lacking to show the poor result of this 
sort of policy. 

What better advertisement can you have 
to increase the sale of your product than 
a store economically and effectively illu- 
minated, especially if this store is on a 
prominent thoroughfare? Isn’t this place 
a real solicitor for yeu? Don’t you know 
in the course of time, even without further 
effort on your part, this one properly 
lighted store will bring you many others, 
the proprietors of which in turn will 
adopt some of the principles there em- 
ployed in securing effective illumination ? 
Don’t vou really believe that had your 
efforts been exerted more along this line 
that you would have had less trouble with 
legislation on rates. 

Of course to satisfy the public you must 
give proper service from your plant first 
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of all; you can not sell a thing unless you 
have it, your lines must be correctly de- 
signed and kept up to take care of your 
present and of increasing business; your 
meters must be carefully checked, but as 
a rule this end of the business is care 
fully watched. Then in the name of com- 
mon sense and for your own good, go a 
step further and see that practical illumi- 
nating engineering methods are applied to 
the benefit of your patrons. Don’t put this 
off because you are too busy to-day with 
other things, as there is nothing in your 
business of electric lighting which is more 
important to the owners of your property, 
to the public, and from a selfish standpoint 
to yourself, than this matter of illuminat- 
ing engineering. Don’t consider any 
place too small to be given some little at- 
tention on this score. The large depart- 
ment stores with thousands to spend for 
illuminating, the small shop with but as 
many hundreds for this purpose, can both 
be benefited perhaps equally in propor- 
tion if you use your best efforts to see that 
proper methods are followed in designing 
the illumination of each. Don’t think I 
am advocating that central station man- 
agers should take the place of the con- 
sulting illuminating engineer. This 1s 
farthest from my thoughts. I simply 
think that the central station manager 
should try in every way to see that patrons 
obtain the best possible advice on illumi- 
nating matters—in large cases by perhaps 
advocating the employment of competent 
consulting illuminating engineers, 1 
other smaller cases by advice obtained 
without charge from the lighting com- 
pany itself. 

You may say that you are in charge ofa 
small station, that your profits are too 
little for you to go into this question of 
illuminating engineering, and you per- 
haps think that it is necessary if you wish 
to watch the design of customers’ installa- 
tions that you must employ a high-priced 
illuminating engineer, but this 1s not n 
my opinion necessary. Of course if r 
have a central station in a large city I 
believe that a high-grade illuminating €P- 
vincer is as necessary for the proper Co™ 
duct of your business as is your chief 
electrician, but where your plant 18 8 
small one why educate yourself on this 
subject and in turn educate your solicitor 
or solicitors, even if in doing this you 
call in consultation at various times some 
vood consulting engineer, many of mice 
in are now available. For every 
dollar you spend judiciously for this i 
pose and for every hour given a if 
proper study of this subject you W! £ 
handsome returns for your company. 
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Eiectric Locomotives for the 
Pennsylvania Railroad. 
With a view of determining the type 

best adapted to pull its heavy passenger 
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have been put in service. In general ap- 
pearance they are quite similar and 
resemble a short two-truck passenger 
coach, with few windows and large wheels. 


ELECTRIC LOCOMOTIVE FOR THE PENNSYLVANIA RAILROAD. 


trains through the New York tunnels, 
the Pennsylvania Railroad has in progress 
a series of experiments upon electric loco- 
motives. 


One of the locomotives weighs 174,100 
pounds, and is equipped with four motors, 
aggregating 1,400 horse-power, which 
drive the wheels through single-reduction 


INTERIOR OF ELECTRIC LOCOMOTIVE FOR THE PENNSYLVANIA RAILROAD. 

The other locomotive weighs 195,- 
200 pounds and is equipped with motors 
locomotives aggregating 1,240 horse- power, which 


On its West Jersey & Seashore Divi- 
sion and on the Long Island Railroad, two 


direct-current, heavy-type 


gears. 
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drive the wheels directly without inter- 
position of any gearing. 

By comparing the performance of the 
two locomotives it will be possible to 
determine the relative merits of the two 
systems of driving. Another important 
question, relating to the method of sup- 
porting motors, can be settled by observ- 
ing the performance of one of the locomo- 
tives. One of its trucks has motors 
fastened to the truck frame, and the other 
truck has motors which rest on springs 
supported by the main journals, and are 
independent of the truck frame. 

The couplers and buffers are carried by 
the trucks instead of on the underframe 
of the car body. By this arrangement, 
strains of buffing and pulling are trans- 
mitted directly through the trucks and do 
not enter the body of the cab at all. 

Overall, the locomotives measure thirty- 
seven feet, ten and one-half inches long, 
ten feet, one and three-quarters inches 
broad, and thirteen feet, four inches 
high. Driving wheels are four feet eight 
inches in diameter, and are supported by 
axles which are eight inches in diameter 
at the centre. 

The cab is of steel, and the electrical 
apparatus which it contains is arranged 
along the sides allowing a passage through 
the centre. Electrical connections are so 
arranged that 1f two or more locomotives 
are coupled together and pulling the same 
train thev can be controlled by the en- 
gineecr of the first locomotive. 


—— 0M 


Extensive Telephone Building 
by the Government. 


The Forest Service of the United States 
Department of Agriculture is putting up 
2,000 miles of telephone wire on the for- 
est reserves in the Northwest, on Lake 
Chelan, west of Spokane, Wash. In con- 
nection with some of this work it is nec- 
essary to lower the linemen by means of 
ropes and pulleys, and attach the line 
brackets to the rock by drilling- holes into 
solid lava formation. 

The department will expend $500,000 
this year in permanent improvements in 
the forest reserves in the West, the bulk 
being on reserves in Washington, Idaho 
and Montana. The telephone service will 
keep the different watchers in touch with 
each other, so that concentrated efforts 
may be made to stifle incipient forest fires, 
and in this way minimize the losses which 


occur annually due to this cause. 
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THE ELECTROTECHNICAL INDUSTRY 
IN PERU. 


BY EMIL GUARINI. 


In addition to the excellent remedies 
recommended for special cases, but purely 
palliative from a general point of view 
(at least in the writer’s opinion), there 
is one which will contribute powerfully 
to relieving the industry of Peru. This 
country, in place of coal, possesses a 
source of power in its waterfalls which 
the modern engineer can utilize profitably 
in many cases by transforming it into 
electricity. 

The most important American and Eu- 
ropean hydroelectric stations have been 
constructed during the last twenty years, 
as it was about 1890 that active interest 
was shown first in the utilization of these 
resources, which Cavour imaginatively 
christened “white coal.” In 1883 Fon- 
taine, at the Vienna Exposition, demon- 
strated the practicability of electrical 
transmission of energy. In 1886 Deprez 
showed the possibility of utilizing advan- 
tageously water powers by means of elec- 
tricity. The following years witnessed 
many tentative attempts, and finally, the 
most audacious of all, that at Niagara in 
1895. The creation of this particular sta- 
tion had important economic consequences 
throughout the surrounding region, and 
even elsewhere. It decided engineers and 
investors to exploit waterfalls. Its benefi- 
cent influence has been felt in many coun- 
tries. It led to the creation of new fac- 
tories, and it influenced the development 
of new manufacturing processes and in- 
spired important industrial discoveries. 

At the present time the hydroelectric 
stations are still rather scarce in South 
America, particularly in Peru, as there 
are but few locations and villages which 
possess installations of this character. 
Steam-driven electric stations are also few 
in number. 

A short time ago I called attention to 
this fact, after my return from a trip in 
the southern part of the country, at which 
time I submitted the first report on the 
condition of the electrical industries of 
Peru. Electric railways have been in- 
creasing since 1904. Many lines, those 
from Lima to Callao and in the seaside 
resorts in the neighborhoed of the capital, 
are at the present time in full operation. 
The electric line from Lima to Chorrillos 
has met with such favor that the steam 
line connecting these places is to-day al- 
most abandoned. Tt is also probable that 
the fares will be reduced shortly, and 
another company has decided to construct 
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a second railroad following the same gen- 
eral course, work being begun on this 
during the present year. 

At Lima itself the street lines still em- 
ploy horses, but the street railway com- 
pany has come to an arrangement with the 
city authorities, by means of which it will 
adopt electric traction over its whole sys- 
tem. In the next two vears the city sys- 
tem, increased by three miles, will be con- 
verted to electricity. Santa Rose, Huacho 
and Chiclaya are other towns which pos- 
séss electric railway systems. 

For supplying the light and power sys- 
tems Lima possesses an installation which 
is probably the most remarkable in South 
America. This consists of two hydro- 
electric stations and one steam station 
held as a reserve. The first hydraulic 
station is established at the foot of the 
Andes and is known as the Chosica sta- 
tion. This utilizes a fall of 150 feet, with 
a flow of 1,750 cubie feet a second. The 
second station is at Lima, and uses a fall 
of eighty-one feet. 

Chosica station is twenty-five miles 
from Lima, and uses water derived by 
means of a concrete conduit 650 feet above 
the station. This draws water from a 
canal ten feet deep and twenty-five feet 
wide, which terminates in a settling basin, 
where sand and gravel is deposited. The 
fall drives three generating groups, each of 
which consists of a Pelton wheel, six and 
a half feet in diameter, driving an alter- 
nator, which delivers current at 3,300 
volts. There are also two exciter groups. 
This current is transmitted at 33,500 volts 
by means of a line consisting of two cir- 
cuits of copper, arranged in triangle, on 
white cedar poles, the height of which is 
about thirty feet. 

The second station is fed from a reser- 
voir with a capacity of 190,000 cubic 
fect, by means of a pipe 1,800 feet long 
and three and one-fourth inches in diam- 
eter. 

These two stations supply current to 
two substations, located respectively at 
Muraftlores and La Legua, for operating 
the interurban railway system. 

At Arequipa the electric generators, 


supplying a current mainly for lighting, 


are driven by water-wheels, which receive 
water from the Chile river under a head 
of eighty feet, bv means of a canal 4,200 
fect Jong. The mean flow of water is 
about 140 cubic feet a second, correspond- 
ing to a total power of 1.413 horse-power, 
and an effective output of 1,060 horse- 
power at the turbine shafts. 

The station, which is operated by the 
Sociedad Electrica, is Jocated at Charcana, 
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about seven and one-half miles from Are- 
quipa. This contains two turbine-driven 
alternators, each rated at 248 horse-power, 
consisting of a turbine using thirty cubic 
fect of water a second, connected to a 
mono-phase generator giving alternating 
current at. 5,400 volts, sixty cycles a sec- 
ond, A third group, rated at 548 horse- 
power, produces three-phase current at the 
same voltage and frequency, and supplies 
the power system during the daytime, and 
at night is used for assisting the lighting 
generators. The total output of the sta- 
tion is about 1,000 horse-power, corre- 
sponding to 756 kilowatts, which are 
transported to the substation of Arequipa 
by a line 400 feet long, consisting of eight 
bare wires. 

The fall of potential in the line 
is relatively large, as allowing for loss in 
transformation and distribution, the eff- 
ciency of which is eighty per cent, the 
total efficiency of the system is only sixty 
per cent. On the whole, these results may 
be considered satisfactory, and: this hydro- 
electric station is certainly, under present 
conditions, one of the best in the coun- 
try... ; sei 

In the Tambo Valley M. Lira owns a 
modest electric station driven by a water- 
wheel, which furnishes light for the fac- 
tory buildings during the working hours, 
supplementing in this way the steam en- 
gines. ` 

By moving the Arequipa station about 
1,200 feet, and constructing a new canal 
for conducting the water, it would be 
easy to secure from the Chile river 4,000 
horse-power at least, which would be of 
great value for lighting the neighborhood, 
for operating railways, for furnishing mo- 
tive power over a large territory, ete. The 
fall which could thus be utilized is about 
300 feet instead of seventy-five feet as at 
present. 

In another part of the Tambo Valley 
there is hydraulic power sufficient for 
lighting and supplying power which might 
be utilized at slight cost by means of 
wooden water-wheels constructed on the 
spot. Such a system would be advanta- 
geous for that section, since labor is un- 
skilled and transportation facilities are 
few. 

In the factory, as well as in the field, 
electricity is very valuable in every Way. 
both from the point of view of doing work, 
as well as hygienically. Without great 
expense it could be applied for heating 
boilers by the induction method, thus 
utilizing old steam equipment. 

MM. Romana and Lira have at the 
present time several miles of distributing 
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system for agricultural work and other 
purposes. The author is fully persuaded 
that in this way the effect will not be to 
reduce the price of labor by ten per cent. 
This has been the result of the work of 
the two gentlemen just mentioned, who by 
seizing a favorable opportunity. for re- 
equipping their factory were able to ex- 
tend the system considerably. 

At Mollendo the supply of potable water 
feeding that locality constitutes, accord- 
ing to E. Reclus, one of the most remark- 
able hydraulic works on that side of the 
valley. This might be used as well for 
driving turbines. Bustamente y Barreda, 
an engineer, has suggested a number of 
modifications for utilizing this system. 
The canal consists of a pipe seven inches 
in diameter and eighty-six miles long. 
The fall along the pipe is 7,000 feet, and 
the speed of flow about two and one-half 
feet a second, the output being five and a 
half gallons a second. By installing a 
turbine at the lower end of this pipe, it 
would be possible then to obtain about 425 
horse-power, giving, with an ordinary tur- 
bine, about 320 horse-power ; but this plan 
is impossible because the pipe is incapable 
of resisting the pressure which would thus 
be brought to bear. In fact, it is cut into 
sections by a number of intermediate ba- 
sins, so that the fall could be econom- 
ically utilized with the present apparatus. 
The most simple solution would be to 
construct, at Mollendo, a second reser- 
voir forming a storage basin with a capac- 
itv of 3,200 cubic feet. The discharge 
from this reservoir could be utilized for 
driving a turbine for the six hours of 
lighting. The height of fall thus created 
would be about 600 feet. The output 
heing quadruple, if the water be utilized 
during six hours instead of twenty-four, 
this would make 476 horse-power avail- 
able, theoretically. 

A hydraulic accumulator 
storage batteries is indispensable if the 
plant is to be operated under the condi- 
tions suggested. This system is advanta- 
geous, and it is to be presumed that it 
will be frequently adopted in Peru. 

—— 0M 
BOOK REVIEWS. 


“ A Text-Book of Electrochemistry.” Max Le 
Blanc. Translated from the fourth enlarged edi- 
ton by W. R. Whitney and John W. Brown. 
New York. The Macmillan Company. Cloth. 
338 pages. 6 by 9 inches. Ilustrated. Furnished 
by the ELEcTRIcAL Review for $2.60. 


The present book is essentially a revi- 
sion and enlargement of this well-known 
text-book on electrochemistry. Regarding 
the main part of the book little need be 
said, as the method of treatment is fa- 
miliar, The author explains the dissocia- 


instead of 
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tion theory of electrolysis, and he presents 
this in an interesting and forcible manner. 
He makes out a strong case for his side, 
though the book would probably have been 
more satisfactory as a general text book 


if the other side of the question had been . 


given fuller discussion. In the present 
edition a constant system of notation has 
been adopted which will be found of great 
advantage to the student. The translators 
have also endeavored to adopt the nomen- 
clature in general use. In many cases 
new diagrams have been introduced in 
order to make the work more satisfactory. 
To those who are looking for a thorough 
and authoritative discussion of the dis- 
sociation theory this book is well suited. 


ey, in Mining.” Sydney F. Walker. 
New York. D. Van Nostrand Company. Cloth. 
386 pages. 6 by 64¢ inches. Illustrated. Fur- 
nished by the ELECTRICAL REvrew for $3.50. 

Mr. Walker has had a wide experience 
in the application of electricity to mining 
purposes. He here gives the results of his 
thirty years’ work in this field. The book 
presents, first an elementary treatise on 
electricity, explains the laws of units and 
then takes up the application to signaling, 
lighting and distribution of power for all 
mining work. The question of generating 
electric power in mines is fully discussed, 
and the types of machines most suitable 
for this work described. The best meth- 
ods of applying the electric motor for 
driving mining machinery are fully dwelt 
upon. The book, as a whole, covers very 
thoroughly all phases of electrical appli- 
cation to mines. 

“Laboratory Work in Electrical Engineering.” 
Jobn Roberts. New York. D. Van Nostrand 


Company. Cloth. 218 pages. 6 by 9 inches. 
Furnished by the ELECTRICAL REVIEW for $2. 


This laboratory treatise is intended as 
a preliminary introduction to experimen- 
tal electrical engineering. Much of it is 
given to physical measurements, such as 
measurements of resistance, inductance, 
use of potentiometer, and measurements 
in magnetism. A few experiments on 
dynamos and motors, such as the de- 
termination of the distribution of poten- 
tial about a commutator, measurements 
of magnetic leakage, and studies of in- 
candescent lamps, are given. The book 
does not pretend to carry the student very 
far into the study of electrical machinery. 
Each experiment is described concisely, 
the objects to be illustrated being ex- 
plained, a list of the necessary apparatus 
is given, the method of carrying out the 
work explained, and the best way to tabu- 
late the results, and, in each case, the 
working out of an actual experiment helps 
to make the method clear. 
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Fault-Finding in Electric 
Supply Systems. — 

On another page of this issue is pub- 
lished a description of a simple and in- 
genious plan for indicating the burning 
out of a fuse on any distributing system. 
This has been devised by Mr. F. Schultz, 
and has been employed in Germany for 
over a year past with, it is said, very good 
results. 

The plan is applicable only to those 
systems in which test wires are used with 
the cables. These wires were originally 
intended to indicate the position of a 
cable fault, accomplishing this bv the 
short circuit which the fault caused be- 
tween the conductor itself and the test 
wire. Mr. Schultz makes use of these 
test wires by connecting them to the 
feeder by means of a fine wire carried 
close to the fuses which are to be watched. 
The burning out of anv one of the fuses 
breaks this fine wire, disconnecting the 
test wire from the feeder, the open cir- 
cuit thus caused indicating at the central 
station at what point a fuse has given way, 
The device is applicable, it is said, to 
fuses of any type, and, as mentioned above, 
has given good results. The simplicity 
of the plan and the fact. that it does not 
call for any new apparatus where test 
wires are available make it worthy of a 


trial. f 
—___«@<____ 
Westinghouse Business in 
July. 


The July business of the Westinghouse 
Electric and Manufacturing Company was 
considerably above the average. The last 
information from East Pittsburg stated 
that the railway department alone showed 
a record for orders booked approximating 
about $2,500,000. Among these were two 
of more than ordinary importance. The 
Brooklyn Rapid Transit Company con- 
tracted for 400 electric railway motors, 
200 of which, of 200 horse-power cach, 
are for the elevated railroad cars, while 
the balance, of sixty horse-power each. 
will be surface-car equipment. In connec- 
tion with the elevated-car equipment, the 
company will also furnish the Westing- 
house multiple-unit control. The other 
large order comes from the Schoepf. in- 
terests of Cincinnati, which control one 
of the largest urban and interurban elec- 
tric railway systems in this country, op- 
erating cars In eastern and central Ohio 
and southern Indiana. This order in- 
cludes a complete equipment of electrical 
apparatus for twenty-four substations, 
consisting of rotary transformers, trans- 
former and switehboard appliances, as 
well as four Westinghouse turbo-gen- 
crators aggregating 26,000 horse-power. 
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' The Cramp Single-Phase Motor. 


A discussion is given here by W. Cramp 
of the type of single-phase motor which 
he has devised. In this motor the-op- 
erating current is applied to one winding 
on the field-frame. The current in the 
armature is drawn from a second winding 
on the same field-frame, which thus acts 
not only as motor field but as reducing 
transformer. The author contends that 
the characteristics of this motor are prac- 
tically the same as those of a straight 
series motor, and here gives results of tests 
which he believes substantiate this claim. 
He shows also that with a constant ter- 
minal voltage the primary current may be 
expressed by a circle diagram very similar 
to that of the induction motor. As the 
speed rises the power-factor will rise, and 
there is no reason why the machine should 
not have at full load a power-factor as 
good as that of an induction motor. 
Curves are given which show that the 
particular motor tested gave similar char- 
acteristics whether operated according to 
the Cramp arrangement or as a serics 
motor. In these cases, for a given ter- 
minal voltage the current taken by the 
series arrangement was a little less, while 
the torque given was about the same as 
that given. by the Cramp arrangement. 
The particular motor tested had but two 
internal poles, the primary winding being 
placed on one limb of the core and the sec- 
ondary on the other. There was a third 
winding intended to compensate for the 
armature reaction. This could be used or 
not, as seemed necessary. As the motor 
had but two poles, a high power-factor 
was not obtained, because it was not advis- 
able to allow it to run at the excessive 
speed which would be required for this. 
Three arrangements of the two-pole motor 
design are possible—that already described, 
in which the armature is placed between 
the cores upon which the two windings 
are; or that in which the armature is 
placed at one end of the field core, the 
central position being taken by one of the 
limbs for the coils. This may be varied 
hy placing the primary winding either on 
the internal or the external field limb. 
The first of these two is thought to be the 
more desirable, since then no part of the 
field core is required to carry both the 
armature and the transformer flux at the 
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same time. For a four-pole machine the 
windings are most suitably placed ninety 
degrees apart. The author then gives an 
estimate of the performance of this type of 
motor when operating as a series motor, 
and according to his own arrangement. 
He shows that a fifty-horse-power motor 
designed for thirty cycles at 500 revolu- 
tions per minute on a 100-volt circuit, 
operating as a series motor, will require 
1,100 pounds of effective iron and 600 
pounds of effective copper. According to 
his arrangement it would require 1,700 
pounds of iron and 800 pounds of copper. 
This excess, however, is more than com- 
pensated for by the saving of the trans- 
former, and he estimates that in this re- 
spect the saving is equivalent to that made 
by an autotransformer when compared 
with a two-coil transformer.—A bstracted 
from the Electrical Review (London), 
August 9. % 


The Electric Driving of Cotton and 
Woolen Mills. 


A discussion is given here by J. Nas- 
mith of the effect on the operation of 
textile mills of the electric drive. He 
points out that during the past year there 
has been a wave of prosperity in the great 
industrial counties of Lancashire and 
Yorkshire, in England, and that about 
8,000,000 new spindles and 77,000 new 
looms were installed there. At the pres- 
ent time steam is mainly used for driving 
these mills, but there are now three com- 
petitors in the field which must be recog- 
nized. The first and most important of 
these is the electric drive, the other two 
being the gas engine and the oil engine. 
The changes effected by the electric motor 
are discussed at some length, and these 
are illustrated by references to a number 
of notable installations in the counties 
named. Although, in actual number, the 
amount of such transformation has not 
been large, considering that the changes 
have been made during the last few years 
only, the progress has been considerable. 
One drawback seems to be a lack on the 
part of the electrical engincer to under- 
stand fully the requirements of the weav- 
ing industry. The chief advantages which 
textile spinners and manufacturers have 
to consider are summed up as follows: 
With the electrie drive the prime mover 


and machinery may be placed in any rela- 
tive position, and each machine may be 
driven independently without reference to 
others; and where group driving is neces- 
sary, greater simplicity is possible, with - 
less cost in regard to shafting. The 
greater steadiness of driving securable by 
means of the electric motor brings a con- 


sequent greater output of each machine. 


The independence of machines gives 
greater immunity from breakdowns and 
less cost in running on light loads. If 
current may be obtained from a central 
power station there is a great reduction in 
capital outlay. The electric system en- 
ables a constant check to be made on the 
power consumption of each department. — 
It also simplifies matters, since it makes 
lighting easy. Although in certain cases 
it may be found more economical to pur- 
chase power, with the greater number of 
machines it will pay to generate it at 
the mill itself and to drive the machinerv 
in groups, each driven from high-speed 
shafts coupled direct to motors. The au- 
thor then describes the transformation of 
a mill which had been in existence for 
fifty years, and up to a year ago was em- 
ploying an old-fashioned beam engine. 
The electric system was installed, and it 
was found that the cost of power was only 
one-half cent a kilowatt-hour. Several 
other installations are described, which, it 
is said, demonstrate the adaptability of the 
electric drive and show that it has come 
to stay. For cotton mills it is thought the 
best system is group-driving.—Ad bstracted 
from the Electrical Magazine (London), 


July. 
< 


The Inciined Railway of Lyon-Croix- 
Rousse, France. 

A description is given here by H. Rey- 
val, of the electrical equipment of the 
Lyon-Croix-Paquet inclined railway at 
T.yon-Croix-Rousse, France, which has 
taken the place of the old steam equip- 
ment. The latter is a rather old installa- 
tion, dating from 1890, and until the 
present year was driven by steam engines, 
there being two engines, either of which 
could be coupled to the rope drum. The 
incline is about 1,500 fect long and has 
a grade of a little over seventeen per cent. 
The machinery consists of a pair of drums, 
on each of which is wound a traction rope, 
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two ropes being employed in order to avoid 
too great a change in the direction of the 
pull due to the winding of the rope on 
the drum. The diameter of each drum 
is about eighteen feet, and they are driven 
by wooden-toothed pinions on a shaft 
coupled to the engine, which gear in a 
cast-iron wheel on the drum shaft. Each 
of the engines is capable of developing 
250 horse-power. They are simple expan- 
sion, two-cylinder engines working non- 
condensing.‘ The speed of the cable is 
about thirteen feet a second. Last year 
it was decided to substitute an electric 
motor for one of the engines, retaining the 
other in case of accident. This motor is 
coupled directly to the shaft of the pinion, 
and runs at eighty revolutions a minute, 
which gives a linear speed of the cable 
of about fifteen feet. The total dead 
weight consists of the train, which is made 
up of a passenger car and a baggage car 
weighing together twenty tons. A full 
load on the train weighs about fourteen 
tons, while the cable itself weighs about 
three and one-half, making a total of 
something over thirty-seven tons. This 
load must be lifted up the seventeen-per- 
cent grade, and allowing for the track re- 
sistance, it is estimated that 195 horse- 
power is required. To accelerate the train 
not only must the inertia of the train 
and the cable be overcome, but also that 
of the driving machinery and the drums. 
The total weight of all of this equipment 
is over 100 tons, and it is brought up to 
full speed in from thirty to forty-eight 
seconds, according to the load. For ac- 
celerating it is estimated that sixty horse- 
power is required, making the total power 
required to start the train 250 horse- 
power. Allowing an efficiency of seventy- 
five per cent for the method of driving, 
the total power required at the motor to 
start is about 340 horse-power. The motor 
installed obtains power from the railway 
system of Lyon at 600 volts, and is de- 
signed to take from 250 to 300 ampcres. 
To provide against breakdowns of the dis- 
tributing system, and also in order to 
equalize the load, an equalizing battery of 
275 ampere-hours has been installed. This 
is sufficient to run the inclined railway 
until steam can be raised in the boilers 
of the steam plant. Advantage has been 
taken of this installation to return power 
to the batteries as the train runs down the 
incline. This, as well as the charging of 
the batteries, is controlled by a booster set. 
To economize energy in starting, the 
motor is started on a section of the bat- 
tery and gradually the entire battery is 
cut in. To guard against accidents, auto- 
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matic brakes are provided which come into 
action should the current fail, and also 
hand brakes. During 1906 the road was 
operated by steam at a cost of $10,200 
for power. The mean number of trips was 
200 a day. The electrical equipment re- 
quires three kilowatt-hours for each trip, 
so that for a year’s operation there would 
be required 219,000 kilowatt-hours. The 
cost of this will be only $3,514. A saving 
of about $4,600 has thus been effected. 
More recently it has been found that the 
energy required for one train movement is 
only 2.8 kilowatts, which will give a still 
greater saving due to the electric system.— 
Translated and abstracted from L’ Éclair- 
age Electrique (Paris), August 10. 
< 


Municipal Electric Lighting. 

An analysis is given here by E. S. Brad- 
ford of the present conditions of munic- 
ipal electric lighting in the United States, 
the statistics given showing that there 
were, up to March of this year, 3,305 
private electric lighting plants and 1,096 
municipal plants. These figures do not 
include power companies which do not 
furnish light, nor mill plants lighting only 
a local mill or factory, nor the holding 
companies owning the stock of lighting 
corporations. These totals include both 
large and small concerns, and are valuable 
only when both the private and municipal 
lists contain both small and large plants 
in the same proportion. It is found from 
the figures for 1906, which differ but 
slightly from those of 1907, that fifteen 
per cent of the municipal plants and nine- 
teen per cent of the private plants are in 
villages of less than 1,000 population; 
while seventy-seven per cent of the munic- 
ipal and seventy per cent of the private 
plants are in places of 1,000 to 10,000 
population. Over three-fourths of the 
lighting plants of the country, private and 
municipal, are in places of less than 10,000 
population. The same proportion held in 
1902, according to the census report of 
that year. There were seventy-three cities 
in 1906 of over 10,000 population con- 
taining municipal electric light stations. 
Since that year a few more large cities 
have voted for municipal plants, but pri- 


vate ownership is the stronger in the large’ 


cities, as there are more than four times 
as many private plants in the cities of 
over 10,000 population as municipal 
plants. The totals just given should be 
modified, because a single private plant 
frequently lights more than one city or 
village. This is compensated for some- 
what by the fact that there are frequently 
two or more private plants in the same 
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town. To grasp the full significance of 
the statistics of municipal plants, the 
amounts invested in them should be com- 
pared with those for private plants. There 
are no late figures available for this, but 
from the census report of 1902 it is found 
that the cost of construction and equip- 
ment of 2,620 private plants was $482,- 
700,000, and for 815 municipal plants, 
$22,000,000—a ratio, roughly, of twenty 
to one. The gross income of the private 
plants was $78,700,000, which is about 
eleven times the income of the municipal 
plants, which was $6,965,000. Since 1902 
there has been a vast increase in the 
amount invested in both types of stations, 
with possibly a larger per cent of increase 
in municipal stations than in the private. 
Although, numerically, the municipal 
plants constitute one-fourth of all the. 
plants, the investments which they repre- 
sent and their respective incomes show 
better the relative importance. A study of 
the geographical distribution of the mu- 
nicipal plants shows that they are much 
more numerous in the South and in the 
Mississippi valley. For convenience the 
states are divided into four sections, the 
eastern states including all states east and 
north from Pennsylvania and New York. 
In these states the percentage of municipal 
plants is less than twenty. The Missis- 
sippi valley group includes all states north 
of the Ohio froin Minnesota to Ohio. In 
this group the number of municipal plants 
varies from twenty to forty per cent of the 
total. The same percentage is found in 
the southern states, which include those 
south from Delaware and Maryland and 
west to Louisiana and Arkansas. In the 
western group, which includes all the 
others, the percentage is less than twenty, 
with the exception of Utah, where it is 
twenty-three. It is thus seen that in those 
states where the development first started, 
and in the younger states, the percentage 
is smallest; while in the Mississippi valley 
and in the growing southern states the 
percentage is large. It is thought that 
this may possibly be due to the difficulty of 
changing from the private to the munic- 
ipal system. Where the plant is a new 
undertaking, the municipality is more 
likely to take hold of it. It is said that 
once a plant is taken over by the munic- 
ipality, it seldom goes back into private 
control, as only a baker’s dozen have so 
changed from 1881 to 1902, while 170 
cities transformed private management 
into municipal. The author calls atten- 
tion to the great interest which is being 
shown in the question of municipal opera- 
tion, and says that the running of an elec- 
tric lighting plant will be less complicated 
than operating a gas plant, as the process 
is much simpler; but that it is more com- 
plicated than supplying water to a city. 
If the Galveston plant, or some other sys- 
tem should give a really efficient system 
of municipal operation, the number of 
municipal plants in the country would 
probably increase.—Abstracted from the 
Municipal Journal and Engineer (New 
York), August 21. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


“Monnot” Copper-Clad Wire. 


One of the most important offerings 
which has been made to the electrical in- 
dustry is the copper-clad wire made by 
the method discovered by J. Ferreol Mon- 
not, of Paris, as a substitute for hard- 
drawn copper wire for electrical conduct- 
ors. The “Monnot” copper-clad wire is 
composed of a steel core coated with a 
welded layer of copper of any desired 
thickness. The “Monnot” process pro- 
duces an autogenous union of the metals, 
and these are so perfectly welded together 
in the ingot or billet that the joined 
metals are rolled or drawn together as a 
a homogeneous metal. The properties of 
the metals are in no way impaired by the 
process, and the steel is improved, being 
protected from the action of air and fur- 
nace gases during the operations of re- 
heating, rolling and annealing. The cop- 
per-clad wire may be used to advantage 
as a substitute for either steel or copper 
wire. Over both of these it is said to 
possess many marked advantages. The 
steel wire is a relatively poor conductor. 
while copper, which has a high con- 
ductivity, is deficient in tensile strength 
and elasticity. The combination of the 
two metals, however, by the “Monnot” 
process produces a near approach to an 
ideal conductor for telephone and tele- 
graph lines. 

Special “Monnot” wire is produced with 
that conductivity best suited for its in- 
tended use by varying in its manufacture 
the proportion of the steel and copper to 
suit such requirements. Thus 
available a wire which will give different 
degrees of conductivity averaging from 
twenty-five per cent to sixty-five per cent, 

The tensile strength may be varied 
within wide limits, according to various 


there Is 


requirements, ranging from 95,000-60,000 
pounds per square inch for low-carbon 
annealed wire to 200,000 pounds or even 
more for high-carbon spring wire. 

The “Monnot? copper-clad wire and 
other copper-clad products, such as bars, 
rods and sheets, are manufactured under 
the “Monnot? process by the Duplex 
Metals Company. The general offices at 
208 Fifth avenue, New York citv, are in 
charge of Avery P. Eckert, general sales 
manager. The works of the company are 
at Chester, Pa. 


A New Line of Revolving- 
Field Alternators. 

A complete line of belt-driven, water- 
wheel type and direct-connected engine 
type revolving-field alternators 
has been brought out by the War- 
ren Electrice Manufacturing Com- 
pany, Sandusky, Ohio. These 
machines are made in cither 
single, two or three-phase types, 
the spacing of the coil slots being 
such as to enable the same 
frame to be used for any type 
without changing the coils. For 
example, a customer purchasing a 
single-phase, cighty-five-kilowatt 
alternator can at any time con- 
vert it into a 100-kilowatt, two or 
three-phase alternator by merely 


changing the armature connections. The 
gencral construction of these ma- 


chines is shown in the accompanying illus- 
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sembling. To insure the correct register 
of the stampings when assembling, each 
punch press has an index plate attachment, 
which automaticallv brings the sheet steel 


‘Rotor oF BELTED-TyPR REVOLVING-FIELD WARREN 
ALTERNATOR. 


under the die so exactly that the individual 
stampings, when placed in the frame, are 
said to fit as though cast in place. 
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300- KILOWATT, 257-REVOLUTIONS-PER-MINUTE, Sixty CYCLE, THREE-PHASE, WATER- WHEEL 
Tyre, REVOLVING-FIELD WARREN ALTERNATOR. 


trations, "Phe cast-iron frame is of the 
girder type, symmetrical in appearance, 
and of ample cross-section, The stationary 
armature is built up of stampings punched 
from a special soft double-anncaled sheet 
steel varnished on both sides before as- 


The coils are wound for all voltages 


from 220 to 3.300. They are form-wound, 


of double-cotton-covered wire with a strip 
After 


of insulated cloth between layers. 
being wound, the coils are subjected to a 


high temperature, in a special baking oven, 
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to expel moisture, and are then dipped 
while hot in an insulating varnish. In 
this way the entire coil is thoroughly im- 
pregnated with the varnish. The coil is 
again baked, and thus becomes a solid 
mechanical structure. It is then wrapped 
with several layers of insulating fabric, 
and repeatedly dipped in varnish, the final 
operation being to cover it with a sheath 
of fibre and special oil. This is applied 
under pressure in heated molds, and pro- 
vides a waterproof covering. For voltages 
above 3,300 special methods of insulation 
are employed. The armature coils, after 
being assembled in the machine, are held 
in place by wedges, and in this condition 
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two or more carbon brushes, so that any 
one brush may be removed during opera- 
tion without interfering with the machine. 
The bearings have been designed to meet 
severe conditions of operation. 

Up to 200 kilowatts all the belted ma- 
chines have the exciter mounted on a 
bracket attached to the base of the ma- 
chine. 

These machines have been designed for 
operation in parallel, for which service the 
company guarantecs them. It is stated 
that the efficiency is high at all loads, and 
good regulation is secured. The alterna- 
tors are designed for continuous operation 
under full-load conditions without ex- 


200-KrLowatt, SIXTY-CYCLE, THREE-Paask, REVOLVING-FIELD, BELTED-TyPE WARREN 
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windings are subjected to a breakdown 
double the normal voltage. 
he field spider is of cast iron. The 
S are built un of sheet-steel stampings, 
d together between steel end plates. 
‘ are designed to give a sine wave elec- 
otive force. The field coils are form- 
d, of square copper conductor with 
led edges. All field-windings are de- 
1 for 125 volts, and are subjected to 
akdown test of 1,500 volts between 
ils and iron. Good ventilation is 
led for the field. 
cial care has been taken in the me- 
al design of these alternators, The 
8 of good dimensions to secure ri- 
The collector rings are of steel 
d on the shaft by means of solid 
ngs. Each ring is provided with 


cessive heating, a liberal margin for over- 
loads being provided. The ratings are 
such that the machines will carry their 
full rated load with a power-factor of 


eighty-five per cent. 
——__-—o____. 


Electrical Machinery in Coal 
and Coke Mines. 

The power-house of the United States 
Coal and Coke Company, at Gary, West 
Virginia, is equipped with two twenty- 
four and forty-two by forty-two cross- 
compound heavy duty Allis-Chalmers-Cor- 
liss engines driving 750-kilowatt, 6,600- 
volt generators. In substations there is a 
total of twenty-seven seventy-five-kilo- 
watt Allis-Chalmers transformers used for 


rotary converters, The general layout 
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of this plant is similar to that of the H. 
C. Frick Coke Company at York Run, 
except that waste heat from the ovens is 
not used. | 

At the present time Allis-Chalmers 
Company is installing for the Woodward 
Iron Company, at Woodward, Ala., com- 
plete high-tension machinery for coal- 
mining operations. The power-house is 
being provided with four 400-kilowatt 
engine-type alternators. The current is 
generated at 3,300 volts, three-phase, 
twenty-five cycles and transmitted at this 
voltage to the substations, which in this 
instance are located underground in the 
mine. These substations consist of one 
200-kilowatt rotary converter and three 
seventy-five-kilowatt transformers com- 
viete with switchboard and lightning- 
arrester equipment. 

The Ellsworth Coal Company, at Ells- 
worth, Pa., which has recently been ac- 
quired by the Lackawanna Stee] Company, 
arranged for the installation of a large 
alternating-current central station for dis- 
tribution of power. Owing to special con- 
ditions at this plant the purchasers have 
installed rotary converters running as 
belted generators ; ultimately these ma- 
chines can be used as rotaries receiving 
alternating current from the central 
station. At the present time a 500-kilo- 
watt railway-type rotary is supplying 
power to two of the mines on this prop- 
erty. At one of the more remote mines 
an “Reliance” Corliss engine is driving a 
200-kilowatt generator. 

Many other mining plants in the Pitts- 
burg district are supplied with Allis- 
Chalmers machinery, among which might 
be noted the following: 

In W. J. Rainey Company’s plant at 
Connellsville is one 300-kilowatt “Reli- 


= ance” Corliss unit and one sixty-five-kilo- 


watt belted generator. 

' The Merchants Coal Company, at Bos- 
well, Pa., recently installed two 350-kilo- 
watt engine-type gencrators and 100-kilo- 
watt booster. 

The McKill Coal & Coke Company, at 
Glen Jean, W. Va., recently installed one 
500-kilowatt alternator direct coupled to 
one twenty-six by forty-two heavy duty 
Corliss engine, also- two 200-kilowatt 
rotary converters with transformers, ex- 
citer capacity and switchboard. 

The Somerset Coal Company, at Jen- 
nerstown, Pa., has in operation two heavy 
duty cross-compound engines direct 
coupled to generators. 

The Pittsburg Coal Company has on 
order two 500-kilowatt “Reliance” Cor- 
liss engines for installation at Grindstone, 
Pa. They will be direct coupled to gen- 


erators. 
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Interchangeable Electric 
Lighting Fixtures. | 

Electrical supply dealers and jobbers in 
many cities avoid handling electric light- 
ing fixtures because of the large variety 
of styles it becomes necessary to carry in 
stock in order to satisfy the demand of 
the discriminating customer. Not alone 


PatsntT BODY AND STEM. 


does this entail the investment of a large 
amount of money, but in order to make a 
proper display, considerable head room 
and shelf room must be available. 

One of the most welcome innovations 
which has been placed at the disposal of 
the supply dealer and jobber is the ad- 


Two STYLES OF ADJUSTABLE FixTURE ARME. 


justable fixture which the F. W. Wake- 
field Brass Company, of Vermilion, Ohio, 
is placing on the market. By means of the 


Wakefield patent body the company has — 


designed a line of lighting fixtures so 
standardized that it is possible for the 
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jobber or dealer to have a large and com- 
plete assortment of styles with very little 
money invested and a small stock. These 
standard universal lighting fixtures, as 
they are called, consist of a number of fix- 
ture stems and arms entirely interchange- 
able, from which a large variety of styles 
may be made up. 

The stems contain the Wakefield patent 
body, and are made entirely independent 
of the fixture arms. This body allows the 
stem to be used for either a one-light, two- 
light, three-light, four-light or five-light 
fixture, at the will of the purchaser. The 
fixture arms are made so as to fit any stem, 
and are shipped in lots entirely independ- 
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Four-LIGHTt FIXTURE ASSEMBLED WITH PATENT 
Bopy AND ADJUSTABLE FIXTURE ARMS. 


ent of the stem. Any arm may be used on 
any stem, and by proper choosing among 
the various stems and arms, styles and 
patterns can be made to suit any demand. 
—_—__-@—{—_____ 


Morris Water-Wheels for the 
Post Falls Station of the 
Washington Water Power 
Company. 

In the article descriptive of the Post 
Falls station of the Washington Water 
Power Company, appearing in the issue 
of the ELECTRICAL REviEw for August 
10, it was mentioned that an additional 
unit was being erected. This unit is be- 
ing built by the I. P. Morris Company, of 


Philadelphia, Pa. The turbine is of the 
Francis type, with two bronze runners 
discharging into a common draft chest. 
It has a plate-steel casing and outside 
operating mechanism. The turbine is de- 
signed for a capacity of 3,260 horse-power 
under heads of forty-five to fifty feet, and 
is to run at a speed of 138 revolutions per 
minute. 
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The Uses of Copper. 

The average man, if asked to name, off- 
hand, the uses of copper, would be likely 
to reply that the metal was used mainly 
for coining pennies and making wire, yet 
these uses employ barely more than a quar- 
ter of the copper that is produced. On 
second thought, says the Mining and 
Scientific Press, he might smile at nam- 
ing copper coinage as an important con- 
sumer of the metal, yet his first thought 
would be nearer right than his second, for 
the Chinese Empire has used 50,000 tons 
of copper for making new coins, within 
the past two years, thereby increasing the 
circulating medium of the country to the 
extent of four ounces for each inhabitant 
—for while 50,000 tons of copper is a 
large quantity of metal, sufficient to load 
1,000 freight cars of the heaviest type 
used on American railroads, it is but a 
quarter of an avoirdupois pound per cap- 
ita, when divided between 400,000,000 
people. 

Only the expert, or those engaged most 
actively in the copper industry, have the 
slightest idea of the diversified uses to 
which copper is put, as shown in “The 


"A Copper Handbook,” by Horace J. Stevens. 


According to this book, copper enters into 
almost every form of human activity, and 
the multiplicity of its uses is most sur- 
prising. Electric light, power and trac- 
tion are immense consumers of the metal 
in the form of wire, and telephones and 
telegraphs find it indispensable, yet elec- 
tricity requires only a trifle more than a 
quarter of the metal made. The engineer- 
ing trades consume more than half of 
all the copper produced, mainly in the 
form of brass, but there are about a score 
of friction metals and alloys, each having 
its specific use, into which copper enters 
as a component part. 

The building trades are enormous con- 
sumers of copper, and this sort of con- 
sumption is increasing rapidly. Copper 
roofs, cornices and fronts adorn the ex- 
teriors of business buildings in thousands 
of towns, while for interior work the great 
majority of modern buildings use copper, 
brass or bronze locks, knobs and butts. 
Brass pipes, nickeled, are in modern bath- 
rooms and lavatories, and brass and bronze 
chandeliers, gas and electric fixtures arè 
almost invariable. A dozen or more other 
very common domestic uses of copper are 
mentioned. 

In the manufacturing world the uses of 
copper and brass are innumerable. One 
concern in the Naugatuck valley of Con- 
necticut buys copper in  ten-ton lots, 
monthly, solely for the making of watch 
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dials, all of the better-grade dials being 
of copper, enameled. The common pin re- 
quires hundreds of tons of copper yearly, 
insignificant as a single pin may seem. 
Bals for shoes and tips for shoe laces re- 
quire metal by the scores of tons, and the 
thin mefallic tips on rubber-tipped lead- 
pencils are responsible for a surprising 
depletion in the stock of the metal. 

In addition to the consumption of the 
metal itself, tens of thousands of tons of 
copper sulphate are required for the arts 
and manufactures, and for horticultural 
purposes, in spraying fruit trees, bushes 
and vines. | 

————p-a- —_—— 

The West Allis, Milwaukee, 
Works of the Allis-Chalmers 
Company. 

The accompanying illustration gives an 
idea of the vastness of the West Allis 
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condensing water is provided in a reser- 
voir of 5,000,000 gallons capacity. This 
reservoir is 260 feet long, 200 feet wide 
and fifteen feet deep, and the water is 
drawn from artesian wells. 

The largest building of the group—the 

erecting shop—is 1,160 feet long, while 
the foundry and pattern shops are each 
960 feet in length. The six machine-shop 
units are each 580 feet long. 
- There are 102 traveling cranes installed 
in the various buildings and storage yards, 
with a total lifting capacity of 4,030,000 
pounds. 

The scale of operations carried on at 
these works is beyond ordinary comprehen- 


sion. It is a fact that single castings . 


weighing over 100 tons are made daily 
for slides and bed-plates of Allis-Chalmers 
engines without causing the slightest dis- 
arrangement of other work which may be 


West ALLIS WORKS OF THE ALLIS-CHALMERS COMPANY, MILWAUKEE, WI. 


works of the Allis-Chalmers Company. It 
would appear that this industrial plant 
would be large enough to manufacture all 
of the products which might be sold by 
one company in the face of modern com- 
petition. As a matter of fact, the manu- 
facturing facilities of the Allis-Chalmers 
Company are distributed among several 
large plants located in the principal in- 
dustrial sections of the country. The West 
Allis works covers 110 acres of land. The 
yards about the works are covered with a 
network of railroad tracks supplemented 
by an extensive system of cranes and 
telphers. The industrial trackage aggre- 
gates over twelve miles in length. A 
Power-house with a capacity of 10,000 
horse-power in turbines, gas engines and 
reciprocating engines supplies power for 
Operating the machine tools and provides 
light, heat and ventilation. Cooling and 


in hand. The melting capacity of the 


‘foundry is approximately 520 tons daily. 


. —_——__~+8o-_—_—- 
Jewell Precision Indicating 
Instruments. 

The accompanying illustrations show a 
new type of instrument adapted to meas- 
uring both direct and alternating cur- 
rents, placed on the market by the Jewell 
Electrical Instrument Company, Chicago, 
Ill. These instruments consist primarily 
of two coils of wire, one placed within 
the other. The outer coil is very light, 
and rotates upon fine jeweled bearings. 
Its rotation is opposed by two spiral 
springs, which serve also to lead in the 
current to the moving coil. The move- 
ment of the coil is rendered dead-beat by 
an aluminum vane moving in an annular 
compartment underneath the dial. This 
vane is of such size that, to completely 
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damp the movement of the coil, it does 
not swing nearer than one-sixteenth of an 
inch to the walls of its compartment. 
Thus there is no danger of the needle or 
moving system sticking through the vane 
striking. 


Fic. 1.—JEWELL STANDARD METER. 


Fig. 1 shows the standard alternating- 
current and direct-current wattmeter. 
Fig. 2 represents the inner field construc- 
tion of the instrument. By means of this 
new arrangement, practically all of the 
lines of force set up by the field coil 
thread through the moving coil, so that 
by having the axes of the two coils coin- 
cident it is possible to secure a maximum 
amount of torque with a minimum ex- 
penditure of energy. It is stated that 
by means of this arrangement it is 
possible to construct an instrument 
which has so low an amount of in- 


Fic. 2.—INNER FIELD CONSTRUCTION OF 
JEWELL METER. 


ductance that it may be used upon 
direct or alternating-current circuits of 
any frequency. It consumes go little en- 
ergy that it may be left in circuit indefi- 
nitely without temperature variation. 


—a0 


Gross earnings of the Mexican Light 
and Power Company for July (Mexican 
currency) were $401,204, compared with 
$304,836 last year. The net earnings were 
$237,000, compared with $164,259 in the 
same month last year. 
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Electric Dynamometers for 
' Testing Gasolene Engines. 


The Sprague Electric Company, 527 
West Thirty-fourth street, New York city, 
has designed an electric dynamometer for 
absorbing and measuring the power de- 
veloped by gasclene engines in factory 
tests. It is also suitabie for testing any 
tvpe of engine or motor and for measur- 
ing power from any mechanical source. 
The dynamometer is shown in the ac- 
companying illustrations. Fig. 1 ilus- 
trates the apparatus in position on a 
supporting frame in connection with a 
test of a forty-horse-power, four-cylinder 
gasolene engine. Fig. 2 is a better view 
of the mounting, weight and balance 
levers, the coupling and frame construc- 
tion. F 

This dynamometer differs from the well- 
known Prony brake in that the reaction 
of friction is replaced by an electromag- 
netic reaction. The general arrangement 
consists of a specially constructed direct- 
current generator with compensating 
pcles. The generator field frame consists 
of a cylindrical magnet yoke, to the inner 
side of which the poles are bolted, each 
pole supporting a field coil. Brackets 
which contain the bearings are bolted to 
the end of the yoke, the front bracket 
carrying the rocker arm. Special bosses 
are cast on the end brackets for receiving 
ball bearings, which support the entire 
generator in such a manner as to permit 
the field frame to oscillate concentric 
with the armature, 

The movement of the field frame is 
limited by means of a stud on the outside 
of the yoke, which projects through a 
slot in a forging secured to the side of 
the supporting frame. The length of the 
slot therefore determines the are through 
which the field frame can move. 

Two arms, one short and the other 


longer, extend. horizontally from opposite . 


sides of the field frame, to which they are 
rigidly secured. The short arm carries 
at its outer end a metal box to receive 
the necessary amount of lead to counter- 
balance the field frame on its ball bear- 
ings. The long arm is provided at its 
outer end with a hanger similar to that 
on an ordinary platform scale, on which 
slotted weights may be placed. 

The engine to be tested is set in posi- 
tion and bolted to the supporting frame 
in alignment with the dvnamometer. The 
two shafts are then connected together 
with a flexible coupling and the engine 
started. 

The torque exerted by the armature is 
transmitted to the field and tends to ro- 
tate the ficld frame in the same direction 
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as that in which the armature is turning. 
By placing weights on the hanger at- 
tached to the long arm previously men- 
tioned, the torque is readily measured. 
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showing the horse-power developed at 
different speeds, an ordinary mechanic can 
perform the tests without making any 
calculations. 


The voltage and current 


Fic. 1.—SPRAGUE ELECTRIC COMPANY’s DYNAMOMETER IN POSITION ON SUPPORTING-FRAME, 
SuHowine Forty Horse-Powkr, FOUR-CYLINDER Gas ENGINE UNDER TEST. 


The horse-power HP developed by the 
engine may then be found by using the 
following formula. In this formula W= 
the weight in pounds on the hanger, 


produced by the dynamometer do not en- 
ter into the calculations. 

In some cases it is possible to utilize 
the current gencrated Ly the dynamom- 


Fie. 2.—Vigew or ELECTRIC DYNAMOMETER, SHOWING ARRANGEMENT OF Mountina, WEIGHT 
AND BALANCE LEVERS; COUPLING; FRAME CONSTRUCTION, Etc. 


D = the distance in feet from the centre 
of the armature to the weight, and S = 
the speed of the engine in revolutions per 
minute. 
up — WX? DX 3.1416 XS 
33,000 

It will be noted in this formula that 
the only variables with a given dynamom- 
eter are the weight W and the speed S. 
If a curve be drawn or a tabulation made 


eter by connecting direct to the shop wires 
and operating the dynamometer in paral- 
lel with the generators already in serv- 
ice. Under these conditions variations 
in the engine speed can be obtained very 
easily by adjustment of the rheostat 1 
the field cireuit of the dynamometer. 
Electric dynamometers are manufac- 
tured by the Sprague Electric Company. 
in sizes from 10 to 100 horge-power, and 
any one of these sizes is capable of opera- 
tion over a wide range of speeds and loads. 
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The Buckeye Company 
Conference. 

The group photograph presented here- 
with was taken during the third annual 
sales conference of the Buckeye Electric 
Company, Cleveland, Ohio, August 8, 9 
and 10. Those who attended the confer- 
ence were L. P. Sawyer, Milton Hartman, 
F. W. Bliss, C. B. Gray, J. L. Mahon, 
Cleveland; J. H. Cooke, -F. M. R. Evans, 
D. C. Denmark, Chicago, Ill.; W. Ennes, 
F. C. Foster, G. I. Barry, C. W. Cowman, 
Pittsburg, Pa.; J. M. Smith, West Phila- 
delphia, Pa.; H. E. Wells, Dallas, Tex. ; 
P. R. Slocomb, Fayetteville, N. C. 

_ The conference included an inspection 
of the factory at Cleveland, discussion of 
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The “Flamor” Flame Arc 
Lamp. 

The accompanying illustration shows a 
flame arc lamp designated as the “Ẹla- 
mor,” for use on constant-potential cir- 
cuits, which has been placed on the market 
by P. H. Klein, Jr., 33-37 Bethune street, 
New York city. The lamp consists essen- 
tially of a simple mechanism for maintain- 
ing a flame arc of constant voltage at the 
tips of a pair of downwardly pointing car- 
bons by simultaneously raising and lower- 
ing them along converging paths. The 
diagram shown herewith will indicate the 
method of operation. When the current 
is shut off, the carbons abut and their tips 
sustain each other. When the current is 
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SALES ORGANIZATION, BucKEYE ELECTRIC COMPANY, CLEVELAND, OHIO, ANNUAL 
CONFERENCE, CLEVELAND, AUVGUsT 8, 9, 10. 


factory topics and theatre party on Thurs- 
day, August 8. On Friday addresses were 
made by Messrs. Sawyer, Cooke, Hart- 
man, Ennes and Bliss. On Saturday ad- 
dresses were made by Messrs. Smith, 
Wells, Barry and Slocomb. On Saturday 
evening the annual dinner was held at 
the Euclid Hotel, at which time an in- 
formal discussion of the week’s procced- 
ings was indulged in. In every direction 
the outlook was reported satisfactory and 
the conference broke up with each man 
renewed in enthusiasm and eager to de- 
8cend upon the central station managers 


A the old slogan, “Better Buy Buck- 
re, 


turned on, the series magnet and the coun- 
terweights WW lift the clutch, which 
grips the carbon-carrier the moment the 
extended link B leaves the table C. This 
movement separates the carbons at their 
tips and strikes the arc, drawing the arc 
till the shunt magnet holds it at the 
adjusted voltage. The suspending means 
now slowly sinks until the carbon-carrier 
is released by the clutch, when the link B 
again bears on the table C. This, in turn, 
feeds the carbon. The lamp mechanism 
is entirely without shoes or shutters, either 
in feeding or for separating the carbons. 
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The lamp is made to operate in mul- 
tiple or two in series on 100 to 125-volt 
circuits; or two, three or four in series 
on 200 to 250-volt circuits. The standard 


MECHANISM OF THE ‘‘FLAMOR” FLAME 
Arc LAMP. 


size of lamp uses fifteen-and-three-quar- 


ters-inch carbons. 


—o 


The Ohio Convention Exhibits 


of the W. J. Barr Electric 

Manufacturing Company. 

The W. J. Barr Electric Manufacturing 
Company, Cleveland, Ohio, was repre- 
sented at the recent convention of the 
Ohio Electric Light Association by W. J. 
Barr, president, and Lawrence W. Cady, 
electrical engineer. The company showed 
in parlor J an interesting line of electrical 
heating devices and exhibited for the first 
time the Barr ventilated stand, which will 
carry a heavy overload without scorching 
or burning. 

This company was located in quarters 
near the convention meeting hall and the 
many ladies of the convention were re- 
ceived by Mr. and Mrs. Barr and their 
guests, the Misses Quayle and Lipscomb. 
On the morning of the last day of the 
gathering each lady was presented with an 
electric heating device. The occasion was 
one of much merriment, as the devices 
given included expensive pieces of heat- 
ing apparatus, including a large coffee 
percolator. The gifts were greatly valued 
by the recipients. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


OHIO ELECTRIC RAILWAY INCREASES CAPITAL—The Ohio 
Electric Railway Company, of Cincinnati, the Schoepf syndicate, has 
increased its capital stock from $100,000 to $25,000,000. This is 
intended to finance the merger of Ohio traction lines on which 
President Schoepf has been working for some years, and is another 
step in the consolidation of all the electric lines in Ohio identified 
with what is commonly known as the Schoepf system. 


WIRELESS TELEGRAPH MERGER—It is announced that the 
American DeForest Wireless Telegraph Company has been merged 
into the United Wireless Telegraph Company, which is planning a 
monopoly of the wireless systems of the world. C. C. Wilson, of 
Denver, Col., has been elected president of the latter corporation. 
It is stated that the company, which is capitalized for $20,000,000, 
controls all the wireless patents in existence except the Marconi 
and is gradually getting control of these. Mr. Wilson is vice-presi- 
dent of the DeForest system. He is also president of the Inter- 
national Loan and Banking Company, which is the Denver fiscal 
agent of the United Wireless company. He takes the place of 
Abraham White, of New York. Since the first of the year*the 
United Wireless company has had control of the stock of the De- 
Forest and the minor systems. The company has completed a 
contract with the Japanese government and is now negotiating with 
Germany, Spain, Mexico and two countries in Central America for 
a similar service. On the Pacific coast only a few stations have 
so far been established. 


TO BUILD LARGE POWER PLANT—For the purpose of ex- 
tending its system throughout the city of Pittsburg, Pa., the 
Duquesne Light Company, R. C. Hall’s independent concern, is 
arranging for the issue of $10,000,000 bonds. It is proposed to erect 
a mammoth power plant on the banks of the Monongahela river and 
to wire the entire city. The mortgage to secure the holders of the 
bonds has been made to the Fidelity Title and Trust Company, and 
has already been recorded. For the purpose of covering the ex- 
penses of immediate extensions, it is proposed to issue $1,000,000 
of the bonds at once. At the present time, the management is 
arranging for the underwriting of an additional $4,500,000 of the 
bonds and the remainder will be held in reserve. The bonds are 
dated July 1, 1907, and are five per cent forty-year first mortgage 
gold bonds. One of the important projects of the company is the 
erection of a great power plant. This plant will be located 
on Second avenue. This will be operated by steam turbines and 
will be constructed with a capacity of 10,000 kilowatts, and so 
arranged that this can be increased to 50,000 kilowatts. The 
Duquesne company already has a plant in the East End. 


RHODE ISLAND SECURITIES COMPANY DISSOLVED—A 
resolution dissolving the Rhode Island Securities Company, a sub- 
sidiary corporation of the New York, New Haven & Hartford Rail- 
road Company, was passed at a meeting of the directors of the 
company held in the offices of the Title Guarantee and Trust 
Company, of Jersey City, on August 27. Secretary John G. Parker 
states that the action is simply a formal proceeding to facilitate 
the handling of the stocks of the various corporations owned by 
the New York, New Haven & Hartford Railroad which were held 
by the Rhode Island Securities Company. The resolution dis- 
solving the company was passed by unanimous consent. By the 
dissolution, the affairs of the three trolley roads operating in and 
around Providence and Pawtucket, R. I., Known as the Pawtucket 
Street Railway Company, the Union Railroad Company and the 
Rhode Island Suburban Street Railway Company, will be handled 
direct by the New York, New Haven & Hartford Railroad Company. 
The Rhode Island Securities Company was organized under the 
laws of New Jersey in 1902. 
Rhode Island Company, formed in 1902, which leased from the United 
Traction and Electric Company the three trolley lines named, The New 


York, New Haven & Hartford acquired control of the Rhode Island 
Securities Company a little more than a year ago, 


Tt owned all of the $5,031,000 stock of the > 


TELEPHONE AND TELEGRAPH. 
RUTLAND, VT.—The New England Telephone and Telegraph 


Company has installed a new switchboard in its exchange in the 
Mead block. 


BETHEL, ME.—The Maine Telephone and Telegraph Company 
will connect its system with the eight local telephone lines which 
centre in the Bethel office. 


LINCOLN, NEB.—The University Place Telephone Company has 
let the contract for the construction of a $25,000 plant to the 
Lincoln Telephone Company. Work will be started at once. 


OSHKOSH, WIS.—The Fox River Valley Telephone and Tele- 
graph Company, which operates a system at Appleton, has pur- 
chased the plant of the Wolf River Telephone Company, which went 
into the hands of a receiver some years ago. 


CINCINNATI, OHIO.—The Cincinnati Bell Telephone Company 
has placed an order for a new and improved switchboard, which 
will be installed to handle the local toll service. This service in- 
cludes all calls outside of the city service proper, and within a 
radius of seventy-five miles of the city. About 200 lines are used. 
The improvement will enable the company to greatly facilitate the 
handling of this business. The new Hartwell exchange, which is 
being equipped with a switchboard costing $24,000, will be ready 
for business in November. 


PETERSBURG, VA.—More than the minimum amount of stock 
of the Dinwiddie County Telephone Company has been subscribed 
and a charter of incorporation has been applied for with officers 
named for the first year as follows: W. M. Sterne, president; Dr. 
B. C. Jones, vice-president; A. J. Sutherland, secretary; L. E. 
Young, treasurer; board of directors: the above officers and C. M. 
Rives, J. C. Crawford and R. H. Lewis. The company will establish 
its central office at DeWitt, whence wires will be run to all points 
in the county. Work will be begun without delay. 


CARSON CITY, NEV.—James G. Sweeney, Malcolm McDonald, 
J. F. Adams, H. F. Dangberg and A. B. Parkhurst, owners of the 
Nevada Consolidated Telephone Company, have been given & fran- 
chise to operate a telephone system in this city, and an exchange 
will be installed, connecting Carson with Gardnerville, Loope, 
Bridgeport, Markleville and Wellington. lt is proposed to include 
Reno, Yerington and Masonic in the immediate extension of the 
branches to outside towns. After those wires are in operation, the 
entire eastern part of the state will be covered, and through con- 
nection with Salt Lake may be established. ? 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Và., April 26 to 
November 30. 

Canadian Electrical Exhibition. 
2-14. 

Association of Edison Illuminating Companies. 


Montreal, Quebec, September 


Annual meeting, 


Hot Springs, Va., September 10-12. 


Canadian Electrical Association. Annual convention, Montreal, 
Quebec, September 11-13. 

Old Time Telegraphers’ and Historical Association and Society 
of the United States Military Telegraph Corps. Annual meeting, 
Niagara Falls. N. Y., September 16-18. ; 

Vermont Electrical Association. St. Albans, Vt., September 18-19. 

Colorado Light, Power and Railway Association.. Annual con- 
vention, Denver, Col., September 18-20. 

Street Railway Association of the State of New York. Annual 
meeting, Kingston, N. Y., September 21. 

New York State Independent Telephone Association. 
convention, Syracuse, N. Y., September 25. 

Railway Signal Association. Annual meeting, Milwaukee, Wis., 
October 8-10. 

American Electrochemical Society. 
city, October 10-12.. 

American Street and Interurban Railway Association. 
City, N. J., October 14-18. 


Annual 


Fall meeting, New York 
Atlantic 
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ELECTRIC RAILWAYS. 
‘ST. LOUIS, MO.—A franchise has been granted by the St. 
Louis County Court to the St. Louis, Lakewood & Grant Park 


Railway. 

DES MOINES, IOWA—The twelve-year extension franchise or- 
dinance of the Indiana, Columbus & Eastern Traction Company 
has been passed by the city council. 

ALBANY, ORE.—A. Welch, of the Willamette Valley Company, 
has made application to the city council for a franchise to con- 
struct and operate in this city an electric street-car system. 


FAYETTEVILLE, N. C.—Work has been begun on the construc- 
tion of the trolley line of the Fayetteville Street Railway and Power 
Company. The line will take in the town of Hope Mills, seven miles 


south of this city. 
FITZGERALD, GA.—At a regular meeting of the city council 

an ordinance was unanimously adopted giving a franchise for forty 

years to a syndicate of local and New York capitalists for an 


electric street railway system. 

WAKEFIELD, R. I.—At the annual meeting of the Point Judith 
Railroad Company, chartered two years ago, the directors voted to 
issue additional stock not to exceed $1,000.000. This is thought to 
indicate that work is to be begun on the road shortly. 


EMMETSBURG, IOWA—The Spirit Lake, Emmetsburg & Fort 
Dodge Railway Company has been formed to take steps toward 
building an electric interurban line from Spirit Lake to Fort 


Dodge. T. F. McGartna, of Pocahontas, is president. 


NORWALK, OHIO—J. Y. Boyd, of Toledo, financial agent of the 
new interurban road from Cleveland to Indianapolis via Norwalk 
and Bluffton, Ind., has signed a contract with Western capitalists, 
who will supply the funds to build the road at once. 


BOSTON, MASS.—-The Enterprise Transportation Company has 
completed the building of an electric railroad from its wharves 
in Fall River, Mass., to connect with the main line of the Old Colony 
Street Railway, enabling it to carry passengers to Boston. 


VALDEZ, ALASKA—The council has granted a franchise to 
the Alaska Home Railway, an electric line, up the Copper river. 
The franchise allows the use of all the streets. One hundred and 
fifty thousand dollars has been subscribed in Valdez alone. 


WINDSOR, ONT.—It is reported that the Cataract Power Com- 
pany, of Hamilton, is negotiating with the Windsor, Essex & Lake 
Shore electric line officials with a view of purchasing the road, 
thereby adding one more to its already large number of traction 


companies. 


TRAVERSE CITY, MICH.—Voters of this city have registered 
their votes in favor of granting the sixty-year franchise for an 
electric railway, sought by the Carter Construction Company, of 


Chicago. The vote on the propusition was 865 for the franchise 


and 39 against it. 


ST. CATHARINES, ONT.—The Toronto, St. Catharines & Niag- 
ara Railway has secured options for the right of way from Welland 
to Port Colborne. It is probable the line will be built next year. 
Cars will be running between Welland and St. Catharines some time 


during September. 


YOUNGSTOWN, OHIO—Plans have been completed for an elec- 
tric road from Conneaut, Pa.. to Youngstown, The company erect- 
ing the line is known as the Lake Erie & Youngstown. The 
completion of the road will connect Conneaut with Columbia and 


East Liverpool, by way of Youngstown. 


EAST MOLINE, 1LL.—Mayor Johnson has signed the ordinance 
granting a franchise to the Moline & Watertown interurban. The 
Conditions imposed by the city have been met by the company and 
the suits in the Federal courts dismissed. A fivecent fare over 


the entire route is now all that is charged. 


CINCINNATI, OHIO—The increase of the capital stock of the 
Interurban Railway and Terminal Company from $2,500,000 to 
$3,500,000 is the conclusion of a plan adopted some time ago to 
retire the company’s bonded indebtedness by substituting an addi- 


tional issue of six per cent guaranteed stock. 
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OKLAHOMA CITY, OKLA.—Active work will be commenced at 
once by the Oklahoma City Rapid Transit Company on an inter- 
urban line to Norman, and it is hoped to have cars in operation 
by January next. The company will enter Oklahoma City over the 
lines of the Oklahoma City Railway Company. 


PITTSBURG, PA.—The Pittsburg Railways Company has leased 
the old Pittsburg & Castle Shannon narrow gauge steam railroad 
and plans are under way to convert it into a modern interurban 
electric line. It is possible that by the first of the year the 
Charleroi cars will be running over this new route. 


JEANNETTE, PA.—Engineers employed by Harrisburg and 
Philadelphia capitalists are locating a proposed street railway from 
Jeannette to Vandergrift. The engineers will report in favor of 
running the line from Jeannette through Claridge, Export, Bouquet, 
Delmont, New Alexandria and New Kensington to Vandergrift. 


ELKINS, W. VA.—The Elkins Electric Railroad Company pro- 


: poses to get power for running its generators from the Cheat river, 


and will build a twelve-mile pipe-line for that purpose, using four- 
teen-inch pipe. The fall between the source of supply and the 
power plant is so great as to give a tremendous force at the plant. 


LANCASTER, KY.—The Central Kentucky Traction Company, 
which recently bought the property of the Bluegrass Traction Com- 
pany, has filed a mortgage at Frankfort for $4,000,000 in favor of 
a Philadelphia trust company. The funds are to be used to build 
connecting lines from Lexington to other cities, including Lancaster. 


BOISE, IDA.—The commissioners of Ada county have granted a 
franchise to the Boise & Interurban railway to extend its line 
over many of the streets of Boise not inside of the corporate 
limits. Work has already commenced on the extensions, and it is 
on this work that the company proposes to expend $150,000 this 


year. 

TOLEDO, OHIO—A meeting of the protective committee of the 
bondholders who purchased the property of the Toledo Railway 
and Terminal Company at the public sale on May 28 was held at 
the offices of the Columbia Trust Company, New York city, on 
August 26, when plans were perfected for the final taking over 


of the property. 
ALBION, N. Y.—Another company has been organized which 
proposes to build a trolley line from Batavia through Barre and 
Albion to Oak Orchard Harbor. Charles E. Hart, of Albion, is the 
president. The proposed road will be twenty-seven miles long. 
Options expiring in October have been secured on many pieces of 


land in this ‘vicinity. 


WASHINGTON, D. C.—It is stated that the right of way has 
been obtained for the proposed line of the Washington, Westminster 
& Gettysburg Railroad Company from Washington to the Gettys- 
burg battlefield via Sandy Spring, Laytonsville and Westminster, 
Md., a distance of eighty miles. Surveys have been run. It is 
contemplated to make the road a high-speed electric line. 


EAU CLAIRE, WIS.—The Chippewa Valey Railway, Light and 
Power Company, of Eau Claire, has filed a mortgage of $1,000,000 
to the Harris Trust and Savings Bank, of Chicago, to secure bonds 
of the same amount. Six hundred and fifty thousand dollars is to 
be the amount of the first bond issue. The purpose is to use the 
funds for improvements, extensions and refunding the present 


bonded debt. 


SACRAMENTO, CAL.—General Manager E. E. Calvin of the 
Southern Pacific says that work has already been begun on the 
electrifying of the lines in Alameda and that the plans for the 
power-house which is to be built at Fruitvale near the Estuary 
have been completed. It was at first intended to place this plant 
near the Alameda Mole, but the engineers of the Southern Pacific 
were unable to find a strong foundation there. 


JACKSON, MICH.—It is now considered certain that an electric 
line between Ludington, Mich., and Grand Rapids will be completed 
within a year. Promoters state that eighty per cent of the right 
of way has been obtained and that eastern capitalists are ready 
to put up $285,000 as soon as farmers along the road subscribe 
$15,000 to show their interest in the enterprise. Several miles of 
road already have been graded between Ludington and Pentwater. 
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LEWISTON, ME.—The Lewiston, Augusta & Waterville Street 
Railway Company has filed a mortgage to the Old Colony Trust 
Company, of Boston, as trustee, to secure an issue of $5,000,000 
bonds to provide for the construction of extensions and improve- 
ments to existing lines and the refunding of the outstanding bonds 
of the Lewiston, Brunswick & Bath Street Railway and the Augusta, 
Winthrop & Gardiner Railway companies, both of which have been 
acquired. 


COLUMBUS, IND.—No money changed hands as a result of the 
deal here between the Columbia Street Railway and Light Com- 
pany and the Central Indiana Lighting Company, by which the 
latter company takes charge of the local property of the former. 
A reorganization will be effected, stock will be issued and the 
local people will take stock in the new company to the value of 
their property. The Central Indiana company will hold the rest 
of the stock and will have a controlling interest. 


CEDAR FALLS, IOWA—After operating a street railway at 
‘Independence for a period of nearly fourteen years, a syndicate 
of Independence business men! has surrendered its franchise, and 
men are now at work removing the track and poles of the company. 
Since the system was built it has always been operated at a loss, 
and being unable to find parties that would take the franchise off 
its hands, the company unanimously decided to return the charter 
to the council] and sell the equipment for what it would bring. 


BROOKINGS, S. D.—The H. J. Folts Company, of Minneapolis, 
which has been selling the stock of the Brookings & Sioux Falls 
Electric Railroad, have completed their work, the required amount 
of stock having been disposed of. Fifty thousand dollars’ worth 
of stock was sold, of which $15,000 worth was taken here 
and the rest sold to farmers along the line of road between 
Brookings and Flandreau, thirty miles south. It is expected that 
by the fifteenth of September the work of grading will have com- 
menced. 


MICHIGAN CITY, IND.—The Chicago, Lake Shore & South Bend 
Railway, promoted by the Hanna Syndicate, of Cleveland, Ohio, 
which is constructing an electric line from South Bend through this 
city to Chicago, will make Michigan City the general headquarters of 
the company. The company is building a power-house here that 
will cost $600,000, and has paid out $50,000 for private right of way 
in the city. All the grading has been finished between South Bend 
and this city and the track has been laid half the distance between 
the two points. Nearly all the grading has been done west of here. 


DALLAS, TEX.—At a directors’ meeting of the Dallas Inter- 
urban Electric Railway Company, which was called for the purpose, 
I. J. Willingham and J. Mercer Carter were unanimously elected 
managers of the railway company, with general powers to carry 
on the promotion and construction of the road under the franchise 
granted J. Mercer Carter, and now owned by the railway company. 
It is understood that these gentlemen are to devote their time, 
energy and ability directly to the advancement of the interest of 
the company, and as an initial step, will make propositions to 
Mesquite, Forney, Terrell and other points, including Greenville. 


SHARON, PA.—Within a short time work on the construction 
of a new trolley line between Mercer and Greenville will begin, 
according to present plans of the promoters. A charter under the 
laws of West Virginia has been granted the Mercer Construction 
Company with a capitalization of $25,000. The incorporators are: 
T. P. Filer, L. W. Orr, and State Senator J. M. Campbell, of Mercer; 
Sylvester D. Downs, of Greenville, and W. Hilderbrand, of Pittsburg. 
It is also proposed to extend the line from Greenville to Sharpsville, 
connecting with the Sharon & Sharpsville. The building of the 
latter line will add another link to the Erie to Pittsburg trolley 
line, and close the widest gap. 


GRAND FORKS, N. D.—J. L. Lamprecht, president of the Trac- 


tion Securities Company, a company incorporated under the laws 
of New Jersey, and Dr. Stewart, both of Minneapolis, are at 
work on plans for the incorporation of the Northwestern Interurban 
Railway Company, with a capital of $1,000,000, for the purpose 
of building electric street railways in Grand Forks and Crookston, 
an interurban line connecting the two cities, and a continuation 
of the interurban line eastward from Crookston to connect with 
the Soo. They propose to have on their board of directors business 
men of Grand Forks and Crookston, in order that the interests 
of the two cities may be properly represented. 
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SALT LAKE CITY, UTAH—The Fairview Transit and Power 
Company is the name of an organization perfected in Salt Lake City 
for the purpose of building an electric railway in the town of 
Fairview, Nevada, to connect with all the mines of the district. 
It is also proposed to install an electric power plant, to furnish 
electric power for the mines. The company has been promoted by 
E. D. Lidstone, a mechanical and electrical engineer. The plant 
will cost approximately $50,000 and this amount will be contributed 
principally by Salt Lake people, although $15,000 has been sub- 
scribed by the citizens of the Fairview district. It is thought that 
cars will be running within ninety days. 


BOSTON, MASS.—The railroad commissioners have received a 
petition from the directors of the Boston, Waltham & Western 
Electric Railroad Company asking the board to issue a certificate 
that public necessity and convenience require the construction of 
an electric railroad to connect the cities of Waltham and Marlboro 
and the towns of Weston, Wayland, Sudbury and Maynard. The 
petition is filed under the interurban act of 1906. The capital 
stock of the company is $240,000. The directors of the company are 
Atherton W. Rogers, of South Sudbury; Charles E. Stevens, of 
Sudbury; George A. Haynes, of South Sudbury; Winthrop H. 
Fairbanks, of Sudbury, and Rowland P. Harriman, of Sudbury. 


STOCKTON, CAL.—San Francisco capitalists have been work- 
ing upon a project to build an electric line between Stockton 
and the large mines of Calaveras and Tuolumne counties. The 
heavy land owners on Waterloo road, a highway leading to the 
mines, have taken up the proposition and purpose forming a syn- 
dicate to build the road. Each land owner will donate ten per 
cent of the acreage he holds to be either sold or subdivided into 
lots, the proceeds to go into the company in return for stock. The 
Waterloo men have enlisted the aid of merchants and farmers 
in all the small towns along the route of the projected road and 
have met with such favorable results that an engineer has been 
employed to survey a route for the line. 


DES MOINES, 10WA—Construction work on the line of the 
American Electric Railway from Des Moines to Indianola and 
Knoxville, will be begun within sixty days. At a meeting of the 
directors of the road this was decided upon. The road is now 
practically financed. Contracts have already been let for the poles, 
ties and steel rails and they are expected to arrive at any time. 
The contract has also been let for all the steel bridges for the 
road. The cars will be the most modern that can be purchased. 
They will have all the features of a steam parlor car, including à 
buffet, smoking apartment, etc. The cars will be heated with hot 
water and electricity. C. W. Baker, general manager of the com- 
pany, has returned from a week’s survey of the road to Indianola. 
He says that cars will be running within a year. The total cost of 
the road will be $350,000. 


ROCHESTER, N. Y.—An option on the entire stock of the 
Genesee & Orleans Electric Railway Company has been taken by 
George W. Mische and W. C. Albertson, of this city, who assert 
that the option will be exercised before the date of its expiration 
in October. The same gentlemen insist that the road will be built, 
not only as planned, but with various extensions to connect with 
other electric and steam railroads. The Genesee & Orleans Electric 
Railway Company was organized six years ago to operate between 
Batavia, Barre, Oak Orchard, Albion and Elba. The necessary 
certificate of necessity and convenience was obtained, but no con 
struction was undertaken. These are the officers of the company: 
president, Charles E. Hart, Albion; vice-president, George W. Al- 
dridge, Rochester; secretary and treasurer, John H. Gregory, Roch- 
ester; board of directors, Charles E. Hart, Albion; John H. Gregory, 
Houstan Barnard, George Wilder, Charles H. Babcock, John F. Kin- 
ney and Charles T. Chapin, Rochester, and James M. Aikenhead, 
Barre Center. The company is capitalized at $50,000, one-tenth 
of which has been issued. 


NEW MANUFACTURING COMPANY. 
BIRMINGHAM, ALA.—Articles of incorporation have been filed 
in the office of the probate judge by the Besco Supply Company. 
The capital stock of the company is $5,000, of which amount $1,250 
is subscribed. The company will do a general electrical business 


and the incorporators are: H. K. Bernard, E. F. McCrossin and 
W. P. McCrossin. 


September 7, 1907 
PERSONAL MENTION. 

MR. H. H. DE CEW, for several years superintendent of the 
Penn Yan, Keuka Park & Branchport trolley line, Penn Yan, N. Y., 
has resigned, owing to failing health. 

MR. WALTER CARY, general manager of the Westinghouse 
Lamp Company, New York city, has sailed for Europe on a 
mission for Mr. Westinghouse. It is expected that he will be 
away for several months. 

MR. WILLIAM W. MERRILL has resigned as president of the 
Appleton Electric Company, Chicago, 11l, and disposed of his 
entire stock holdings to Albert I. Appleton and John V. Painter. 
Mr. Appleton assumes the presidency of the company, of which he 
is also treasurer, and Mr. Painter becomes secretary. 

MR. J. K. BUTLER, of Burlington, superintendent of the 
northern division of the New England Telephone and Telegraph 
Company has been transferred to Boston. The division office in 
Burlington will then be abolished and the territory, which includes 
Vermont and New Hampshire, will be divided into districts. 

MR. SIDNEY E. WRIGHT, of Philadelphia, Pa., has been elected 
president of the Baltimore Electric and the Maryland Telephone 
companies, Baltimore, Md., to succeed David E. Evans, who died 
recently. Mr. Wright has been acting president since Mr. Evans’ 
death, dividing his time between Baltimore and Philadelphia. 


MR. JAMES P. McQUAIDE, formerly secretary of the National 
Conduit and Cable Company, sailed for London last Saturday, 
where he will have charge of the British headquarters of the 
Standard Vitrified Conduit Company. Mr. McQuaide possesses a 
wide circle of acquaintances in London, and will represent a strong 
and successful house. 


MR. H. P. MAXIM, formerly chief engineer of the Electric 
Vehicle Company, who. resigned on August 1 to begin the manu- 
facture of motor cars on his own account, has been retained by the 
Electric Vehicle Company as consulting engineer, and will repre- 
sent that organization in the mechanical branch meetings of the 
Licensed Association. Mr. Maxim designed nearly all the Columbia 
gasolene and electric cars built since the company started in 


business. 


MR. GARNET B. HOLMES, of the firm of Holmes & Allen, of 
Wellington, New Zealand, is visiting the United States in the 
interest of the swiveling and spring-supported trolley heads of 
which his firm is the patentee and manufacturer. This trolley 
head has been widely adopted throughout Australia and in Great 
Britain. Mr. Holmes states that this head will save fifty dollars 
per car per year at least. and that it can be manufactured as 
cheaply as the ordinary rigid trolley head. While in New York, 
Mr. Holmes is making his headquarters at 116 West Seventy-ninth 
street. 

MR. E. R. CARICHOFF, the well-known consulting electrical 
engineer and electric elevator expert, has closed his New York 
office in order to join the engineering staff of the General Electric 
Company at Schenectady. Mr. Carichoff will be associated with 
Mr. W. B. Potter in the electric railway department, and will be 
particularly, engaged in the design of controllers. This is work 
in which he has had many years’ experience, as he was associated 
with Mr. Frank J. Sprague in the development of multiple unit 
controllers for electric railway operation, and in the development 
of the Sprague electric elevator. He also acted as consulting en- 
gineer in the design and development of a number of well-known 
and widely used electric elevators. Mr. Carichoff is a graduate of 
Washington and Lee and the Johns Hopkins universities. 

MR. LEROY P. SAWYER, manager of the Buckeye Electric Com- 
pany, Cleveland, Ohio, will be married at an early date to Miss 
Jessamine A. Pike. Miss Pike is well-known in society circles, 
and is a vocalist and musician of considerable note. She has spent 
much time in study abroad and in New York, and has sung in some 
of the leading churches, having been the leading singer at the 
Unity Church, Cleveland, for several years. Mr. Sawyer is one of 
the younger men in the electrical field who has come rapidly to 
the front. He ig possessed of rare personal magnetism, and is an 
executive of great ability. He has demonstrated unusual qualities 
as an organizer, and is a member of several of the governing com- 
mittees of the National Electric Lamp Association. Mr. Sawyer is 
a graduate in electrical] engineering of the University of Nebraska. 
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ELECTRICAL SECURITIES. 

While the market was generally dull throughout the short week, 
the exchanges closing on Friday, because of the Labor Day holiday, 
favorable conditions set in quite early and on the last day -con- 
siderable advances were recorded. On Friday afternoon, under the 
stimulus of foreign buying, the local market became more aggres- 
sive and developed a good deal of strength. It is reported that the 
deadlock between copper producers and consumers will soon be 
broken, with the situation favoring the consumers. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 31. 


New York: Closing. 
Allis-Chalmers common..............00ee008 6° 
Allis-Chalmers preferred..............0eeee: 19% 
Brooklyn Rapid Transit.................4.- 46% 
Consolidated GaS....... 0... ccc ee cee ee eens 104 
General Blectrieccss siess eee $ 4a chains goes 127% 
Interborough-Metropolitan common.......... 97% 

29 


Interborough-Metropolitan preferred......... 
Kings County Electric............. 20. ce wees 112 
Mackay Companies (Postal Telegraph and 

Cables) COMMON..........c.ceeceeeeces 
Mackay Companies (Postal Telegraph and 

Cables) preferred...........ccc cece cece 
Manhattan Elevated............ 00. ccc eneee 
Metropolitan Street Railway................ 39 


New York & New Jersey Telephone.......... 100 
Western Uni0niids2< ovens cece eda deans wae 75% 
130 


The works of the General Electric Company at Schenectady, 
N. Y., are in full operation. The shipments of the company last 
month will correspond very closely with shipments in the preceding 
month. The company’s shipments in the first six months of its 
fiscal year revealed an increase of about $10,000,000, as compared 
with the corresponding period of last year. It is expected that 
the total business of the company in the current fiscal year 
will run close to $70,000,000, thereby establishing a new high 
record. Stockholders of the General Electric Company have 
increased twenty-four per cent in number since January |1, 
1907. At the opening of the year the company had about 
5,400 stockholders. On August 1 this number had grown to 6,700, 
a gain of 1,300 in seven months, or at the rate of about 200 per 


month. 
Boston: Closing. 
American Telephone and Telegraph......... 105% 
206 


Edison Electric Illuminating................ 
Massachusetts Electric...............00 cece 50 
New England Telephone..................6. 

Western Telephone and Telegraph preferred. — 


Philadelphia: Closing. 
Electric Company of America............... 9 
Electric Storage Battery common........... 44 
Electric Storage Battery preferred.......... 44 
Philadelphia Electric.............. 000 ceees T% 

15% 


Philadelphia Rapid Transit................. 
United Gas Improvement..............0..00. 87 


The earnings of the Philadelphia Rapid Transit Company for 
the fiscal year have been very favorable. In July the gross increase 
was $180,000 over 1906, and it is believed that the August increase 


will be more than $100,008. 


Chicago: Closing. 
Chicago Telephone............ccc cece eecees 107 
Chicago Edison Light...................08. 137 
Metropolitan Elevated preferred............ 63 
National Carbon common..............ce00- 72 

112 


OBITUARY NOTE. 

MR. EDWARD R. COFFIN, vice-president of the Electric Se 
curities Corporation and an officer and director of many electrical 
companies, died on September 2, in the General Hospital at Omaha, 
Neb. Mr. Coffin was stricken a week ago on a train while on his 
way from San Francisco to New York city. He was a son of 
Charles A. Coffin, president of the General Electric Company, and 
made his home with the latter at 145 West Fifty-eighth street. Mr. 
Coffin was graduated from Harvard with the class of ’93 and en- 
gaged in the electrical business. At the time of his death he was 
vice-president of the Asheville Electric Company, the Chattanooga 
Electric Company and the Des Moines Electric Light Company. He 
was a director of the Animas Power and Water Company, the 
Central Colorado Power Company, the Duluth Edison Electric Com- 
pany, the Grand Rapids Edison Company, the Omaha Electric 
Light and Power Company and the Le Grange Mining Company. 
He was a member of the Kpyollwood, University, Calumet and 


Metropolitan clubs, 
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ELECTRIC LIGHTING. 


MOSELLE, MISS.—A company has been organized for the pur- 
pose of installing a lighting plant for the town. 


CHARLOTTE, N. C.—The Southern Power Company has placed 
in operation its Great Falls plant. 


EVANSVILLE, IND.—A. L. Swanson, of this city, has been 
awarded the contract for an electric light plant at Shawneetown. 


GOLDSBORO, N. C.—The engine and boiler for the city electric 


plant have arrived, and will be installed in the new plant on 
Little river. 


IRONDEQUOIT, N. Y.—The town board has granted the Roch- 


ester Railway and Light Company a franchise to supply heat and 
light to the town. 


NEW ALBANY, IND.—Georgetown, eight miles west of New 


Albany, is contemplating the installation of an electric light plant 
and waterworks system. 


BIG SPRINGS, TEX.—The Big Springs Electric Light Company’s 
plant, which was burned about a month ago, is again in operation, 
having installed a new dynamo. 


TURLOCK, CAL.—The Turlock Electric and Water Company 
will install an electric light and water plant. A franchise for 
lighting the town has been granted the company. 


WICHITA, KAN.—The Wichita Gas, Electric Light and Power 
Company has ceased to do business having transferred its property 
to its successor, the Edison Light and Power Company. 


FARGO, N. D.—Manager R. W. Clark has completed his plans 
for enlarging the power plant of the Union Light, Heat and Power 


Company. The company will expend about $30,000 in improve- 
ments. 


GOLIAD, TEX.—The commissioners’ court has granted Dr. L. 
W. Chilton the privilege of erecting poles, etc., for an electric 


light plant in the city of Goliad, and work on the plant will begin 
shortly. 


BLACKSBURG, S. C.—The Southern Power Company has sus- 
pended work at Ninety-Nine Islands, on Broad river. It is said 
that the suspension is only temporary, probably for about sixty 
days. No reason is given for the, shutdown. 


COUNCIL BLUFFS, IOWA—The sale of the Carroll heat, light 
and power plant, which has been in hands of a receiver for several 
months, has been consummated. George H. Long, representing the 
Michigan bondholders, bid in the plant at $71,000. 


JACKSON, KY.—N. B. Combs has secured a franchise from the 
board of trustees to operate an electric light plant in this city, 
and has purchased at public sale the plant and property of the 
Jackson Electric Light and Power Company. He will install new 
machinery. . 


WATERBURY, CT.—The Connecticut Railway and Light Com- 
pany has announced a reduction of from ten to thirty per cent 
in the price of electric current, affecting in addition to Waterbury, 
the following towns: Naugatuck, Watertown, Oakville, Water- 
ville and Cheshire. 


MT. PLEASANT, TEX.—Plans are being perfected for building 
an electric light plant at Winnfield, eight miles west of here on 
the Cotton Belt.. The capital stock is being subscribed by the 
business men of the town, and it is hoped to have the plant in 
operation within six months. 


SEWARD, NEB.—The annual report of the Seward electric light 
plant shows that last year the plant expenses were $8,071.41. The 
income was $11,213.38; $5,632.32 was invested in a new boiler room 
and the installation of the boiler. The city waterworks cost $1,- 
763.79 and earned $2,106.05. 


BIRMINGHAM, ALA.—The Tidewater Electric Company, which 
has secured valuable franchises in Gadsden, Birmingham and Tus- 
caloosa, has filed notice of an increase in capital from $100,000 
to $150,000, but no statement has been made with regard to when 
construction is to commence. 


ALBANY, N. Y¥.—The Rockland Light and Power Company, of 
Nyack, Rockland county, has been authorized by the public service 
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commission of the second district, to issue a general mortgage 
of five per cent, thirty-year gold bonds to the amount of $500,000, 
out of a total authorized issue of $1,000,000. 


ELDORADO, OKLA.—Captain W. B. Bryant and W. B. Kennedy, 
of Mangum, members of a company that proposes to install an elec- 
tric light system, will proceed at once with the work. The com- 
pany has been granted a franchise by the city council] and 500 
service contracts have been signed by citizens of the town. 


DECATUR, ALA.—Manager H. B. Johnson, of the Decatur Light, 
Power and Fuel Company, states that his company expects to 
spend the sum of $30,000 on the improvement of their plant in 
New Decatur, which supplies both Decatur and New Decatur with 
light and power. This plant also furnishes power for the North 
Alabama Traction Company, of the Decaturs. 


HERKIMER, N. Y.—The municipal commission which has 
charge of Herkimer’s municipal electric lighting plant will increase 
the incandescent lighting facilities by the installation of a 325- 
horse-power engine and a 200-kilowatt generator. The engine was 
ordered of the American Ball Engine Company, of Bound Brook, 


N. J., and the generator of the Crocker-Wheeler Company, of Am- 
pere, N. J. 


MILWAUKEE, WIS.—Allard J. Smith and E. B. Pares, of Mil- 
waukee, are promoting a new electric light and power company 
which is to take over the old Lurvey mill, a mile and a half south 
of Dousman. Wis., and remodel it into a power plant. It is 
proposed to provide power in Dousman, the new Masonic home, the 


summer cottages at Golden Lake, and at Sullivan, Wis., besides 
points en route. 


CRIPPLE CREEK, COL.—The city council has effected a saving 
of $13.396 by the ratification of a lighting contract with the Gold 
Belt Electric Company. The new contract covers three years from 
last February at the rate of $10 per arc light. The former rate 
was $13.50. The bill for the past six months for lighting the 


city, $6,160, which had been held up pending an agreement, was 
allowed and ordered paid. 


TULSA, I. T.—The Tulsa Electric Company, an organization 
composed of Tulsa business men, has been formed for the purpose 
of furnishing electric light and power to the residents of Tulsa. 
The new company is incorporated for $15,000 and will immediately 
begin the erection of a power plant to cost in the neighborhood of 
$30,000. C. A. Brown, D. M. Martindale, Ben Rice, R. D. Campbell 
and J. C. Noble are among its members. 


MACON, GA.—The new electric company, chartered as the 


Americus Railway and Light Company, has taken over, by pur- 


chase, the electric and gas plant here. The new company is capital- 
ized at $250,000, and will begin immediately the construction of an _ 
entirely new plant. The new company is also under contract with 
the city to construct and operate, for the term of twenty years, 
an electric street railway of five miles minimum circuit. 


ALBANY, N. Y.—The up-state public service commission has 
denied the application of the Newburgh Light, Heat and Power 
Company for leave to increase its capital stock from $500,000 to 
$750,000, and to classify the capital stock so increased into $500, 
000 of common stock and $250.000 of eight per cent cumulative 
preferred stock. The application really was for permission tO 
issue the $250,000 eight per cent cumulative preferred stock. 

TROY, N. Y.—The Schaghticoke Electric Company, of Hoosick 
Falls, has made application to the public service commission of 
the second district to increase its capital from $30,000 to $500,000 
and also for consent to issue $1,750,000 of five per cent twenty-five- 
year first mortgage bonds. The company has been making Prep: 
arations to develop power on the Hoosick river and intends tO 


erect a high-tension transmission line from Schaghticoke to 
Schenectady. 


PITTSBURG, PA.—A substitute ordinance, asking a fifty-year 
franchise instead of a twenty-five-year grant, will be presented to 
Pittsburg councils by the Diamond Light and Power Company. The 
company is at present a private enterprise that supplies electric 
light to a few stores in the vicinity of the Diamond market. 
The men forming it want to enlarge their business and become ® 
public service corporation. In their ordinance they have a claus? 
agreeing to furnish arc lights to the city at not more than $70 a 


September 7, 1907 


year. The city now pays the Philadelphia Company $76, and the 
ordinance of the Southside Electric Company provides for lights at 


not over $75. 
ANNISTON, ALA.—The work of securing the right of way for 
bringing the .power from Jackson’s Shoals, near Talladega, to 
Anniston, will be started at once, and already materials have been 
ordered for building the necessary lines. It is understood that 
these steps are being taken by the Electric Share and Bond Com- 
pany,. which owns the Jackson’s Shoals power rights in addition to 
owning the Anniston Electric and Gas Company and other electric 


light and power franchises. 
PITTSBURG, PA.—The Southside Electric Manufacturing Com- 
pany, a West Virginia corporation, will apply to Governor Stuart, 
on September 9 for a charter in this state. The stockholders plan 
to increase the capital and enlarge the plant for the purpose of 
furnishing light and heat to residents and stores and factories on 
the south side. The capitalization is now $65,000. The officers of 
the company are: L. J. Regan, president, and Peter M. Lippert, 
secretary and treasurer. The other members mentioned in the 
application are C. W. Cauffeld, Louis Kimmel and R. E. Kearns. 


MORRISTOWN, N. J.—The board of directors of the Morris & 
Somerset Electric Company, at a meeting instructed its executive 
committee to immediately let contracts for the construction of the 
company’s electric lighting plant and to hasten its completion. 
The committee is composed of Samuel S. Childs, Samuel B. Carson 
and Peter V. Stryker. The latter is the general manager of the 
company. It is said that the plant will cost about $200,000. Fully 
one-half of the stock of the company has been subscribed for. It 
is held by residents of Morristown, business men and others, who 
are large consumers of electricity. 

DUNSMUIR, CAL.—The Southern Pacific company recently laid 
claim to the use of 5,000 inches of the waters of the Sacramento 
river in the cafion above Dunsmuir. Nothing was given out at 
the time regarding the use to which the water was to be put, 
but it is now learned that the purpose of the company is to use 
the water for developing power in an electrical plant. A plant of 
considerable magnitude will be built at once, the primary object 
being to supply the necessary energy to operate the electrical 
block-signal system between Redding and Ashland. Sufficient elec- 
tricity will be generated to supply the railroad shops at this point 
with power and light, and it is thought that electric motors may 
also be utilized to assist in moving freight trains over the division 


in the not-distant future. 


BALTIMORE, MD.—The Susquehanna Pole Line Company has 
been incorporated in Harford county by H. Clay Whiteford, J. Alexis 
Shriver, Alexander S. Bell, O. M. Whitaker and Joseph T. Deckman, 
of Harford, with a capital stock of $50,000. This company, in con- 
nection with the Pole Line Company, of Baltimore county, which 
was recently formed, will build a pole line from McCall’s Ferry, 
Pa., to Baltimore for the transmission of electric current from the 
plant on the Susquehanna river. The incorporators of the Balti- 
more county company are: George R. Willis, Alexander McCormick, 
Thomas B. Gatch, Charles W. Kennard and John T. Murphy. The 
company had not completed its plans, but the route to be used is 
under consideration. It is planned to build a boulevard along the 
route, and to erect steel towers. McCall’s Ferry is about forty miles 


from the city. 


SPOKANE, WASH.—Announcement has been made that the 
Washington Water Power Company will shortly invade the Big 
Bend country and will construct a power line which will supply 
light and power to all the cities and towns of the district. Power 
Will also be furnished the mills of the Big Bend country. The 
Company is composed of Spokane and outside men. W. C. Sivyer 
is at the head of the new enterprise and will practically manage 
the company. Associated with him are D. B. Fotheringham, H. L. 
Bleecker and Thomas K. Binnie, of Spokane, and Eugene Enloe, of 
Medical Lake. The company has closed a contract for light and 
power with the Big Bend Milling Company, of Davenport, and 
contracts have been signed for power for Ritzville, Reardon, Har- 
rington, Sprague and Paha. According to the statement of D. L. 
Huntington, of the water power company, his company will con- 
Struct the line and will sell at wholesale power to the Big Bend 
company. That company will secure the contracts and furnish 
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power to those desiring it. Work on the new line will be commenced 
immediately. The new company has contracted to furnish power 
to the Big Bend Milling Company commencing January 1, 1908. 


NEW INCORPORATIONS. 


NEW ORLEANS, LA.—Union Electric Company, Hattiesburg, 


Perry county. $5,000. Incorporators: A. N. Sexton, C. S. Suther- 


land. 
LOS ANGELES, CAL.—Santa Maria Electric and Gas Company. 
$250,000. Directors: T. A. Crowe, G. E. Reid, A. C. Hunt, M. Daw- 


son, W. L. Percey. 
MEMPHIS, TENN—The Economy Electric Company. $5,000. 
Incorporators: J. B. Hutchinson, E. R. Pelham, J. A. Rose, J. H. 
Lucas and Clarence C. Nelson. 
NEW YORK, N. Y.—Nliagara Falls Lighting Company, Niagara 
Falls. $100,000. Incorporators: A. McCausland, J. E. Rock, J. W. 
Searing, New York; W. J. Bagnall, Brooklyn. 


MILWAUKEE, WIS.—The Baldwin Electric Light and Fuel 
Company, Baldwin, St. Croix county. $15,000. Incorporators: E. J. 
Cave, O. K. Hawley, Herman Heebink and seven others. 


SHAWNEE, OKLA.—The Electric Security Company. 
ized for the purpose of holding securities in various electric plants 
owned by C. R. Dean, of Shawnee, and two Chicago associates, 


in various parts of the territory. $3,000. 


BATH, ME.—Penobscot Bay Electric Company. To make, gene- 
rate, distribute, supply and sell electricity for heat, power and light 
in the towns of Buckport, Orland, Penobscot, Castine, Bluehill, 


Frankfort, Stockton Springs and Verona. $200,000. 
treasurer, Albert H. 


Organ- 


Winterport, 
President, William M. Shaw, of Greenville; 
Shaw. 
INDUSTRIAL ITEMS. 
C. S. GARRETT & SON COMPANY, 20 South Marshall street, 
Philadelphia, Pa., will be pleased to send literature concerning 
whalebone insulation and rawhide fibre for electrical purposes. 
This company is the manufacturer of various forms of insulating 
papers and fibres, samples of which may be obtained upon request. 


THE SPRAGUE ELECTRIC COMPANY, New York city, is 
sending out an attractive advertising card. printed in two colors 
calling attention to its well-known Greenfield flexible steel conduit. 
The card shows an excellent illustration of the Pennsylvania State 
Building, at the Jamestown Exposition. which was wired with the 
Sprague company’s conduit. This building is a reproduction of 
Independence Hall, Philadelphia. 

H. H. LYCHE & COMPANY, 908 Security Building, Chicago, Ill., 
is the manufacturer of the Ackerman programme clock for schools, 
hotels and large institutions. This apparatus is arranged with a 
system of jacks and plugs, so that in combination with a clock 
it will carry out any predetermined set of functions. The clock 
is electric and self-winding, and jis said to need no attention after 
the programme has once been arranged. 


THE PHELPS COMPANY, Detroit. Mich., it is announced, has 
made a general assignment for the benefit of its creditors. The 
Union Trust Company has been named as assignee. The officers of 
this company are: William E. Phelps, president; W. J. Phelps, vice- 
president; James V. Oxtoby, secretary, and J. H. Hilton, treasurer. 
The company has manufactured the “Hylo” turn down incandescent 
lamp and other electric lighting specialties, and is well-known 
throughout the electrical industry. 


THE AMERICAN INSTRUMENT COMPANY, 1114 Chestnut 
street. Philadelphia, Pa., has ready for distribution catalogue No. 
65, devoted to electrical measuring instruments. This is a par- 
ticularly handsome and complete listing of switchboard instru- 
ments, portable instruments and shunts. The illustrations are very 
clearly printed, and the descriptive matter goes into considerable 
detail. Carefully prepared diagrams showing dimensions are given, 
and full information concerning weights and prices is included. 


THE DOUBLEDAY-HILL ELECTRIC COMPANY, Pittsburg, Pa., 
announces the opening of @ Charlotte (N. C.) branch warehouse, 
which will take care of the requisitions for southern trade. ‘A 
large and comprehensive stock has been placed in this warehouse. 
covering the best lines of material, such as “O. K.” weatherproof 
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wire; “Parac” rubber-covered wire; Bryant, Perkins and Paiste 
materials; Emerson alternating-current desk and ceiling fans; 
Peerless lamps; Hubbell specialties, etc. From this stock the de- 
mand of the lighting stations, contractors, street railway companies 
and telephone systems can be promptly supplied. 

THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., in bulletin No. 113 describes the Green fuel economizers at 
the Manhattan power station of the Interborough Rapid Transit 
Company, New York city. This is a reprint of a paper read by 
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R. D. Tomlinson before the New York Railway Club. The paper 
showed by a careful analysis of tests and monthly records that the 
economizers in this plant are paying a net rate of 30.5 per cent 
upon the initial outlay. This is based upon a price of $3 a ton 
for coal, and the average load at the time the economizers were 
put in. The plant contains sixty-four boilers of 520 boiler-horse- 
power each, and the draft is produced by four brick chimneys. 
The pamphlet is illustrated, and may be obtained by addressing 
the company. 


Record of Electrical Patents. 


Week of August 27. 


864,154. DEVICE FOR ALARM AND DETECTING BURGLARY. 
Paul Brauer, Wittenberge, Germany. An alarm with a photo- 
graphic attachment. 


864,167. INSULATING CONDUIT FOR ELECTRIC WIRES. An- 
thony P. Hinsky, Hoboken, N. J. A tubular conduit, smooth 
internally, corrugated externally. 


864,228. TROLLEY HARP. Frank H. Brueggeman, Norwood, Ohio, 
assignor, by mesne assignments, of one-half to the Acme Auto- 
matic Street Indicating Company, Cleveland, Ohio. The harp 
is provided with oil reservoirs. 


864,251. CATENARY SUSPENSION BRACKET FOR CURVES. 
Elmer P. Morris, East Orange, N. J. A braced bracket. 


864,252. CATENARY SUSPENSION BRACKET. Elmer P. Morris, 
East Orange, N. J. Secondary insulators on the bracket pre- 
vent grounding. 


864,261. ELECTRICAL CUTOUT SWITCH. William H. Ringwood, 
East Pittsburg, Pa. A detachable cam switch for poles. 


864,252.—CaTENARY SUSPENSION BRACKET. 


864,272. SPACE TELEGRAPHY. John S. Stone, Boston, Mass., 
assignor to William W. Swan, trustee, Brookline, Mass. A 
receiving system for wireless telegraphy. 


864,297. STORAGE BATTERY. William Gardiner, Chicago, Ill., 
assignor to Cornelius P. Stringfield, Chicago, Ill. Trough-like 
juxtaposed sections provided with openings at one side are used. 


864,306. ELECTRIC SWITCH-OPERATING DEVICE. Frank A. 
Johnson and David A. Robbins, Danville, Il]. The track switch- 
operating mechanism controlled by the trolley pole. 


864,332. TELEPHONE ATTACHMENT. Albert S. Perry, Yukon, 
Okla. An auxiliary switch on the instrument. 
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864,272.—Spack TELEGRAPHY. 


864,341. ANNUNCIATOR. 
ratchet attachment for electric annunciators. 


864,344. FLUID-PRESSURE SYSTEM. 


automatic electric control for fluid pressure systems. 
864,348. ELECTRIC-WELDING CLAMP. 


864,382. SUPPORT FOR TELEPHONE RECEIVERS. 


receivers. 


Fredric Sidler, West Pullman, Ill. A 


Samuel B. Stewart, Jr., 
Schenectady, N. Y., assignor to General Electric Company. An 


William E. Williams, 
Chicago, Ill. A clamp for holding the work close to the weld. 


John S. 
Mills, New Granada, Pa. An adjustable support for telephone 


864,454. TESTING SYSTEM FOR TELEPHONE LINES. William 
W. Dean, Chicago, 111, assignor to Kellogg Switchboard and 
Supply Company, Chicago, Il]. A test relay common to the cord 
circuits is used. 


864,519. APPARATUS FOR THE ELECTRIC OPERATION OF 
TYPE-SETTING MACHINES. Heinrich Drewell, Hanover, Ger- 
many. The apparatus is operated by electromagnets. 


864,695.—RECTIFYING AND INTERRUPTING ALTERNATING CURRENTE. 


864,520. TROLLEY-WIRE HANGER OR EAR. Harry G. Dyer, 
Gloucester City, N. J., assignor of one-half to William J. Van 
Meter, Gloucester City, N. J. The ear presents a smooth under 
surface after the wire is clamped. 


864,535. ELECTRIC-LAMP ADJUSTER. Wilson S. Hawker, Day- 
ton, Ohio. An adjustable incandescent lamp support. 


864,542. BRACKET FOR ELECTRIO HEADLIGHTS. Charles E. 
Jones, New York, N. Y.. assignor to the Dressel Railway Lamp 
Works, New York, N. Y. A support and reflector for headlights. 


864,713.— TELEPHONE REPEATING SYSTEM. 


864,571. TROLLEY HARP. Thomas W. Small, Cleveland, Ohio, 
assignor, by mesne assignments, to the Acme Automatic Street 
Indicating Company, Cleveland, Ohio. Guards extending under 
the wheel flanges are provided. 


864,695. RECTIFYING AND INTERRUPTING ALTERNATING 
CURRENTS. Otto Rothenstein, Chicago, Ill. An electrolytic 
rectifier. 


864,713. TELEPHONE REPEATER SYSTEM. Nathaniel G. Warth, 


Columbus, Ohio. A bridge at the repeater station divides the 
main circuit into two associated repeater line sections, 
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LIGHTING. 
Certainly, the use of artificial light, dating as it does from 
prehistoric times, was one of the most important civilizing 
agents which man devised. Adopted first merely to lengthen 


ihe day and shorten the night, artificial illumination has come 


‘Oo have other and nearly as important uses. Thus, the well- 


lighted streets of a city are made far safer because of the 
lighting. In fact, many years ago the value of street-lighting 
as a means of getting rid of highwaymen was well realized. 

The use of artificial light has been developed along with our 


civilization, and the improvement of methods has been a prob- 


iem ever under consideration. At times great advances have 


been made which form marking stones in the history of the art, 
and at times, this development has lagged, and then again some 
discovery or invention has carried it rapidly a long way ahead. 
Thus, the old open wick lamp of the ancients was improved 
but little until Argand’s invention of the burner which bears 
his name, and the use of this with a chimney. Other marking 
stones have been the introduction of sperm-oil, afterward to be 
replaced by petroleum, the invention of illuminating gas, and 
later the use of electricity in its various forms, which for con- 
venience may include acetylene, this being, in a sense, a secon- 
dary use of electrical energy. 

Among the electrical appliances there are also stepping-stones 
marking the progress of the art. Thus, first comes the inven- 
{ion of the arc lamp; next the invention of the incandescent 
conductor, to be followed by the incandescent non-conductor 


and the incandescent vapor. Illuminants of all these various 


types are to-day in use. They now seem to have reached an ad- 
vanced stage of development, though the progress has not been 
at all uniform, often the art remaining nearly stationary, 
and at other times going rapidly forward. At the present time 
we are in one of these periods of rapid development. In fact, 
ihis development has gone on at such a rate that it has become 


difficult for any one who does not make a special study of the 


subject to keep pace with it. For this reason, it seemed desir- 


able to bring together records of what has been done in the 
various sections of the field of electrical illumination. 

With this end in view, we present in this issue of the 
ELECTRICAL REVIEW a group of articles covering the entire field 
of electrical illumination, each of which has been prepared by 
some one particularly competent to describe the phase of the 
subject with which he deals. This issue thus gives a record of 
what has been accomplished, and shows the stage which has 
been reached in the development of the various types of lamps. | 
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THE HOME OF THE FUTURE. 

Frequently we have ventured upon the prediction that in 
the home of the future electricity would play a large part; that it 
would be the main dependence of the housekeeper, and might 
possibly solve the servant problem which has become so serious 
in recent years. This idea has been carried out in a number of 
instances in which very free use of electrical appliances has 
been made in the home. But none of those which have been 
described before can compare with that which has been made 
by Monsieur Géorgia Knap, of Troyes, France. This home is 
described in the September issue of the Architectural Record. A 
brief abstract of this description is given on another page of this 
issue, 

Py means of various ingenious appliances, much of the house- 
work is done electrically. The gate of the villa, although some 
distance from the house, is controlled by a motor from the house. 
By means of a telephone, a searchlight, and a series of mirrors, 
any one at the house can converse with and examine the person 
seeking admission. Within the house, not only has M. Knap 

-used those electrical devices which others have brought out, but 
he has invented a number of ingenious appliances. of his own. 
For example, he adds to his electric oven an automatic indicator 
which gives warning when any dish has been fully baked. He 
banishes the waitress from the dining-room replacing her by a 
small dumb-waiter and an electric railway on the table. The com- 
fort of the guest is taken care of by means of well-arranged elec- 
tric lamps, by foot-warmers under the table, heaters arranged 
about the room, and by an automatic ventilating system which 
introduces fresh, perfumed air when the temperature of the room 
rises above a certain point. Other rooms of the house are equally 
well fitted, and, wherever possible, the work of the servants 
has been reduced to merely directing the operation of electrical 
devices. 

But M. Knap has not been satisfied with his electrical home, 
and he has drawn up plans for an elaborately equipped house 
which he believes may be taken as a model of the homes built, 
say 100 years from now. Not satisfied with controlling the tem- 
perature of the house during the cold weather, the designer thinks 
that it is just as essential to the comfort of the inhabitants to 
control its temperature during the hot weather, and for this 
purpose he has designed his house with double walls, separated 
by a space about two feet wide, through which warm air is cir- 
culated during the winter and cool air during the summer. 
Within this space will also be placed not only the necessary wir- 
ing and pipes for supplying the different rooms and affording 
communication, but also dumb-waiters running to all the rooms. 

Each room will also be fitted up so that a touch of a button 
will raise or lower the shades, open or close the shutters or the 
windows, will flood the room with light from electric lamps, 
control its temperature, or bring refreshments from the pantry, 
and the mail and the morning papers as soon as they are de- 
livered. In this way he purposes giving each occupant of a 
room all the luxury which could be afforded by a whole staff of 


servants, without its actually being necessary for. any one to 
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enter the room. Every room he plans to fit up in the same way, 
so that no matter where the occupant may be he can command 
all the services of the house by a slight pressure of the finger. 
M. Knap’s plans may seem rather utopian, yet it may be pointed 
out that he has not suggested „a single application of electricity 
which could not to-day be easily carried out, and it is more than 
likely that it will be used in the home in more ways than we 
now imagine, in addition to those which we are now striving for. 
Will not each person be provided with a wireless telephone set 
for communicating with any one else in the house? Will not 
cach room have an electric device for transmitting sight? And 
M. Knap has entirely overlooked the loft for the electric air 
ship without which no house will be complete. 


—— -— —— m 


THE CHEMISTRY OF INCANDESCENCE. 

In the present active search for improved forms of illumi- 
nants, all efforts seem to be directed toward goals thought to be 
practically attainable, and but little is said about the ideal 
illuminant—that which should radiate what some have called 
“cold light.” Various physicists have described the characteris- 
tics which such an ideal source of light should have, and although 
they have not indicated any way in which it might be hoped to 
reach this goal, they have said that, theoretically, it was not 
impossible to approach closely to, if not attain, the goal itself. 
The present efforts are directed toward what seems to be im- 
mediately practicable, and are therefore, in a sense, more inter- 
esting than the theorists’ ideas. Nevertheless, the latter is inter- 
esting and important as well, since it keeps in mind the inefl- 
ciency of the best of our illuminants, and encourages us not to 
be satisfied with what we have done, but push still further up- 
ward. 

The recent mecting of the British Association for the Ad- 
vancement of Science has furnished a number of topics for dis- 
cussion. One of these, bearing somewhat upon the question of 
illumination, was touched upon by Professor A. Smithells, in 
his presidential address before the chemical section of that society. 
Dr. Smithells’s address dealt largely with flames, and the chein- 
ical processes involved in such reactions. Naturally, the greater 
part of this discussion will have Jittle bearing upon electric 
illuminants, yet it is a fact that light is produced by incan- 
descence, a state most frequently produced by heat, although in 


one case the heat is due to a chemical action, and in another 


to an electrical effect. Any explanation of the way in which a 
chemically produced heat gives rise to incandescence may there- 
fore be of great service to the electrician who is seeking a better 
method of producing electric light than by degrading electrical 
energy, and thus obtaining but a very small fraction of it in the 
form of light. 

One of the interesting points brought out by Dr. Smithells 
is the gradual passage from a state of phosphorescence to that 
of ignition. The temperature of ignition has been defined as 
that at which the initial loss of heat due to conduction, convec- 
tion, ete., is equal to the heat evolved by the chemical reaction. 


But he showed that combustion will take place at a lower tem- 
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perature if the necessary heat be provided, and that the rate of 
combustion will, of course, vary with the amount of heat sup- 


plied from the outside. The phosphorescent state is usually 
reached before the ignition temperature, and, in fact, the pas- 
sage through this state is normal, and there is no abrupt change 
from phosphorescence to combustion. 

These are said to be the views now most acceptable to the 
chemists. Upcen the assumption that ihey are correct, it is in- 
teresting to inquire whether thermodynamic laws are not applic- 
able to the phosphorescent condition. If so, phosphorescence 
must bi a very ineflicient method of producing light, and it 
may be questioned whether the high efficiency which has been 
given for the light-producing organs of phosphorescent insects 
ig correct. 

Regarding the actual mechanism of the process of produ- 
cing luminosity, Professor Smithells says that our knowledge 
is sadly deficient. He alluded briefly to the theory that in a 
flame this luminosity might be ascribed to the ions of the 
metal, as Arrhenius had pointed out the similarity between 
electrical conduction in gases and in liquids. This might ex- 
plain the definite spectra given by the elements, yet it does not 
show how a single body, such as an ion can produce such com- 
plicated spectra as those shown by many of the elements. It is 
interesting to note here that Lenard has shown that a stream of 
luminous vapor such as is produced hy sodium in a Bunsen 
lamp is deflected in an electric field in such a way as to indivate 
that the vapor is positively charged. But Lenard does not thin? 
that this is the uniform condition of the vapor. He believes 
that when part of the vapor is charged, the principal series 
of lines in the spectro-sodium is due to the electrically neutral 
atoms, the other groups being due to atoms which have lost one 


Or more electrons. Lenard has extended his studies to the 


flame of the electric arc, and has shown that here there are 
three different kinds of radiation from the three structural 
regions of the arc, and the spectra of these differ. These ideas, 
in addition to being interesting from the point of view of the 
student of methods of producing light, are also of interest from 


the bearing which they have upon the use of the spectroscope 


for chemical analysis. Some time ago we called attention to 


a paper published by Dr. John Trowbridge, in which he pointed 
out that the spectrum of an element due to an electrical dis- 
charge was influenced by the environment; hence, it was sug- 
gested the spectrum of an clement may not necessarily be ab- 


solutely fixed. The same thought is suggested by this study 


of Lenard’s. 
Another rather interesting phase of Professor Smithells’s 


address, though not in any way connected with electrical engi- 
neering, is his reference to the introduction of mathematics into 


After justly extolling the merits of the chemical 


chemistry. 
“There is never 


manipulator and his wonderful skill, he said: 
more cause for anxiety than when we see a mathematical 
theory awaiting the delivery of the confirmatory facts.” The 
idea that the introduction of the use of what may be called the 
Most perfect of sciences, mathematics, into chemistry is dan- 
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verous, particularly when the mathematical predictions are veri- 
fied by facts, seems strange to those whose sciences, or their 
applications, have been built up so largely by mathematical 


reasoning. 


ELECTRICAL EQUIPMENT FOR DOCKS. 

At a recent conference of the Institution of Civil Engineers, 
of Great Britain, W. W. Squires compared the relative advantages 
of electrical and hydraulic appliances for the work of docks. 
Some of the points which he made seem worth repeating. For 
cranes and elevators where the loads normally approximate the 


maximum, the advantage appears to be about evenly balanced 
But the first cost of the hydraulic is 


between the two systems. 
On the other hand, for variable loads, 


said to be a little lower. 
the electric system should be much the more efficient. For other 


mechanical apparatus for handling materials, electricity seems to 
be much more suitable, such, for example, as conveying belts and 
traveling hoists. For driving rotating machinery, it is, of course, 
much the better. On the other hand, the hydraulic system has 
an advantage as a protection against fire, though this is a duty 
for which, fortunately, it is seldom uecessary to call. Against 
this advantage of the hydraulic system may be placed the greater 
case of running the electric wires as compared with water pipes, 
and the freedom of the former from damage by freezing and 
the facility with which portable apparatus, such, for example, as 
fire pumps, may be operated. For widely distributing power 
from the point of generation, the electrical system is much the 
cheaper. On the whole, the conclusion seems to be that the 
electrical system is the most advantageous, and because of the 
varied uses which may be made of the electric energy, the elec- 
tric generating stations can be operated under more satisfactory 
conditions than can the hydraulic. 

One point which Mr. Squires makes in favor of the hydraulic 
system is the ease with which hydraulic power may be stored. 
The electric storage batiery, he says, can not compare with the 
hydraulic accumulator as regards cost, reliability, and ease of 
maintenance. On the other hand, the efficiency of the hydraulic 
accumulator can only be high if the loads handled or the work 
done be approximately constant, as to produce a certain motion 
or to lift an article a certain distance requires a definite move- 
ment of the hydraulic piston, and this calls for a definite quantity 
of water, irrespective of what the load handled may be. Since 
this water must all come from an accumulator which is main- 
tained at a practically uniform pressure, the energy used up 
during any motion of the hydraulic device operating from the 
accumulator must be nearly constant and practically indepen- 
dent of the load. The electrical system, on the other hand, draws 


energy approximately proportional to the work done. 

Mr. Squires, in concluding his short summary, points out the 
increasing tendency toward the use of electrical appliances for 
dock work, and says the advantage of the system on such is to 


indicate a still further development in this direction, with in- 


creased experience. 
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HE rise of illumination to the ranx 
of a well-defined art is a thing of 
very recent years. It is in fact 

linked with the later development of 
electrie lighting in a way that in 
part at least accounts for the popu- 
lar error of considering illuminating 
engineering as a branch of electrical en- 
gineering. The real fact is that electrical 
energy being a somewhat costly source of 
light, although a very convenient and im- 
portant one, the need of economy in its 
use has forced the study of efficient meth- 
ods of utilization. Incandescent lamps, 
even the best of them, are of low luminous 
efficiency and the main chance for economy 
lies in using them to the best advantage. 
I have said that it is an error to con- 
sider illuminating engineering as dis- 
tinctively electrical. True, one who 
undertakes it must know well the appli- 
cations of electricity to lighting, but he 
must, even if actually in the service of an 
electric lighting company, also know well 
the technique of gas lighting, and the 
special characteristics in fact of all illu- 
minants. The art of proper illumination 
is far broader than the commercial appli- 
cation of any particular kind of light. 
Some one has defined an engineer as a 
fellow who can do for fifty cents what any 
fool can do for a dollar, and to specialize 
a bit, one can say that an illuminating 
engineer is a chap who can do with one 
candle-power what any fool can do with 
two. The particular kind of ability which 
can accomplish this is now, and is hkely 
to remain, rather scarce. Neither the 
average solicitor nor the average elec- 
trician can pick it up at short notice, if at 
all, for it depends on a knowledge of many 
things not found in the training of either. 
Illuminating engineering in fact is as 
much a branch of physics or of architec- 
ture, almost of physiology or of esthetics, 
as it is of electrical engineering. A stu- 
dent of architecture indeed could special- 
ize in it quite as effectively as a student 
of electricity, and each would find the 
major part of his professional training 
inapplicable. It is not at all sufficient to- 
day that a solicitor should be able to speak 
glibly of the merits of “our a, b, c, special 
lamp with standard Goo-goo reflector,” 
or solemnly to read off the candle-power 
figures in his hand-book and assure the 
customer that the light will be the most 
brilliant on the block. There has been 
plenty of that sort cf thing in the past, 


The Status of Illuminating Engineering. 


By Dr. Louis Bell. 


and it is pretty well played out already. 
It is time that the professional schools of 
electrical engineering, of architecture, and 
of general science, gave some opportunities 
for young men to acquire some sound 
knowledge of the principles that underlie 
the proper use of illuminants both natural 
and artificial. What little instruction in 
lighting is now given is mostly from the 
standpoint of mere technical methods 
without due regard to the resulis as the 
all-important thing. Even photometry, 
of special importance in all illuminative 


work, is generally taught in a fashion en- 


tirely perfunctory without the least 
thought of anything beyond getting the 
candle-power distribution of a few famil- 
lar sources. 

Now, in fact, the technique of illumina- 
tion covers a very wide range of scientific 
matters. The modern city turns night 
into day and human activities are so 
stretched into the hours of darkness that 
provision must constantly be made for 
night work, even in the finer industries. 
Under such circumstances the absolute 
need of good lighting becomes obvious, 
even from the standpoint of mere com- 
mercial expediency. In factory or work- 
shop the quality and quantity of the prod- 
uct is very acutely affected by the quality 
of the artificial lighting. If this relation 
existed only for a half hour or so at the 
close of a winter day it would be worth 
considering, but actually it may involve 
practically continuous night shifts for 
long periods at a time. Every year sees 
many industries passing into the condition 
where they work not at an even pace, but 
by tremendous spurts alternating with 
periods of diminished output. In a press 
of work success or failure may turn on 
illumination for the night shifts, and the 
dread of night work felt by many man- 
agers comes as much from experience with 
bad lighting as from any other one factor. 
The long and short of the matter is that 
if, as is the case in modern life, there is a 
growing tendency to turn night into day, 
illumination must be studied almost as a 
fine art. The necessity is, from a humani- 
tarian standpoint, to be regretted, but it 
must be met, and though the starting point 
of illuminating engineering was originally 
economy in utilization, it has grown by 
reason of the conditions just mentioned 
into the more serious function of plan- 
ning artificial lighting to meet almost 


-antee of failure. 
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every imaginable kind of special require- 
ment. 

If the engineer has to plan one day the 
economical illumination of a private 
house, the next it may be a factory, a 
machine shop, a night school, a theatre or 
a church, each one demanding treatment 
in a radically different way. In one case 
economy may be the keynote of success, 
in another it may become the certain guar- 
Here the physiological 
side of the matter may be all-important, 
and there it must for the time being be 
almost completely neglected. The man 
who attempts to follow up the require- 
ments of modern lighting by any cut-and- 
dried system of standard appliances, or by 
any commercially convenient specifications, 
is certain to come to grief in rather short 
order, for no task involves more adroit 
and flexible specialization or more in- 
stinctive knowledge of methods and 
results, 

The practical side of the situation 18 
this, that the necessity for a new kind of 
professional work has rather suddenly 
arisen, before the work itself has as- 
sumed entirely definite shape and before 
there is any adequate provision for train- 
ing up men to do it. The same sort of 
necessity has arisen again and again, a8 
in the beginning of electrical develop- 
ment, the start of the automobile indus- 
try and the awakening of modern electro- 
chemistry. In the present instance the 
affair would take care of itself in due sea- 
son were it not for the suddenness of the 
demand and the entirely mistaken idea 
that any electrician with common sense 
can pick up in short order the technique 
of illumination. It is quite inevitable 
that the result should be a period of very 
ragged and unsatisfactory results out of 
which better things will struggle. The 
moment one passes from the crudest com- 
monplaces of illumination he plunges into 


a maze of uncertainties from which the | 


art can be extricated only at the expense 
of an amount of study and effort that is 
almost inconceivable to one who looks up- 
on one light as very like another and upon 
all fixtures as good provided they are 
fashionable. The very fundamental data 
for computing a required illumination are 
still vague and imperfectly comprehended, 
and the whole scientific side of the subject 


requires persistent investigation. More 


than this, the art as apart from the 
science has great practical importance, and 


ee - 
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a man who is entirely competent to plan 
the illumination of a department store 
may fail miserably on a church or a 
library from sheer incapacity to realize 
the wsthetic necessities of the case. People 
are only beginning to appreciate this phase 
of illumination. A few far-seeing spirits, 
chief among them the late Mr. Stieringer, 
grasped it instinctively. Nothing finer 
than the illumination of the Court of 
Honor at Chicago has been seen since, un- 
less it be the work of the same master at 
Buffalo. 

A deal of hard grinding will be neces- 
sary before illuminating engineering as a 
profession is fairly established. It prob- 
ably never will take rank as a big pro- 
fession, but rather as a most useful and 
highly specialized branch, like sanitary 
engineering. Preparation for expert work 
in illumination must include three lines 
of study of co-ordinate importance. It 
must be based on a thorough technical 
knowledge of the applications and eco- 
nomics of illuminants as such; next it 
must include a considerable understand- 
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ing of physical and physiological optics as 
related to illumination, and finally it 
should cover something of the esthetic 
side of architecture. 

The buildings of a modern city should 
be planned for night effect as well as for 
day effect, since the darkness is year by 
year being abolished, and this applies to 
interiors and exteriors alike. In fact, 
for the greatest opportunities of illu- 
minating engineering, architecture is a 
better starting point than any branch of 
engineering proper. Unhappily archi- 
tecture and engineering are too widely 
separated in technical schools to enable a 
student to work in both lines, and the 
courses in architecture are as weak in 
physics as those in engineering are in 
esthetics. As a temporary expedient at 
least, it would seem advisable for technical 
schools to start on the study of illumina- 
tion by arranging courses open to students 
in several departments on much broader 
lines than the customary perfunctory 
study of electric lighting, and preferably 
not tied down to the electrical department 
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at all. Illuminating engineering is far 
nearer to applied optics then to applied 
electricity. With available courses of in- 
struction once open, the relation of illu- 
mination to professional study will begin 
to take form, but for the present it is 
very indeterminate. For the next few 
years the working ranks of illuminating 
engineers will be filled by men largely 
self-trained and approaching the subject 
from various sides. These will be suc- 
cessful about in proportion to their nat- 
ural resourcefulness and the scope of their 
general training. The sooner, however, 
some definite attempt to give really help- 
ful instruction to students is made the less 
time will be wasted in ill-judged and in- 
effective labor. The only substitute for 
the present is the scattered literature of 
the subject, already somewhat extensive, 
but still full of the crudities and 
misapprehensions that are inseparable 
from the opening of a new field in applied 
science. It is encouraging that blunders 
are not more numerous and that the work 
now being done bears evidence of enthu- 
siasm and faithful effort. 


Incandescent Lamp Development During the 


N writing a résumé of the most inter- 
esting features of the incandescent 
lamp development, during the last 

twenty years, I have necessarily called at- 
tention to those things which have par- 
ticularly appealed to me. I hope that my 
readers will find that this summary is of 
interest to them. 

The Thomson-Houston Electric Com- 
pany, where I was introduced to the lamp 
business in 1886, was manufacturing 
about three hundred lamps a day, a very 
small output in comparison with the out- 
put of even the smallest factory of to- 
day. In fact, it is extremely difficult for 
any factory to operate profitably which 
does not manufacture ten thousand lamps 
a day. 

The filaments were made of cotton 
thread. All of the other companies, with 
probably one or two exceptions, were us- 
ing some sort of thread for their filaments. 
The deposition of graphite on the filament 
was not at all understood, in fact, the 
Edison company claimed at that time that 
its untreated filaments gave better elec- 
trical results than the cotton filaments. 
It might not be generally appreciated that 
even at this date experiments are being 
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made on materials other than carbon, and 
that these researches have been continued 
with considerable persistence, on the part 
of some, up to the present day. 

The history cf the Thomson-Houston 
Company in this respect, was not excep- 
tional. I know now that the Sawver-Man, 
Brush, Westinghouse, Shaefer and Edison 
companies were vigorously experimenting. 
Concerning the latter, it might be truer to 
say that Mr. Edison was experimenting 


vigorously in his laboratorv. He was, of 
course, the principal figure in the com- 
pany, and, so far as that goes, in the in- 
candescent lamp business at that time 
Things continued in this condition, the 
companies experimenting with every. ef- 
fort at their command. To attempt to 
give the dates at which the various 
changes were made, and details of these 
changes in the different processes in these 
factories, would be impossible in an ar- 
ticle of this length. It is sufficient to say 
that the lamp companies were using cot- 
ton, silk and bamboo for filaments, and 
that at about this date, the general change 
to bamboo was begun. The Thomson- 
Houston Electric Company abandoned its 
cotton filaments and changed to bamboo. 
and all of the other companies changed 
likewise, with one or two exceptions. 
Later developments showed that they had 
changed advisedly, although it is my im- 
pression that some of the companies con- 
tinued to use silk until the change to cellu- 
lose filament was brought about. 

The courts had decided that Mr. Edison 
was the first to make the modern incan- 
descent lamp. There is probably no ques- 
tion that he made the first bamboo 
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filament. While, for a long time it was 
believed that the Sawyer-Man Company 
was the first to make a graphitic deposi- 
tion on a carbon filament, and while there 
may be come doubt as to this, it is never- 
theless true that the Sawyer-Man Com- 
pany was the first company, or one of the 
very first companies to adopt this filament. 
Its lead was rapidly followed in this par- 
ticular by the otlter lamp companies with 
the single exception of the Edison com- 
pany, which continued to use its untreated 
carbon filaments. There was a rapid de- 
velopment in processes and methods, but 
no single change of any great magnitude 
was made until the adoption of the cellu- 
lose filament and the present type of lamp 
stem and seal. 

The next change of any great impor- 
tance in the lamp business (the adoption 
of the cellulose filament) was presaged 
when E. W. Rice, then superintendent 
of the Thomson-Houston Electric Com- 
pany, brought from England and the Con- 
tinent four chemists who had had experi- 
ence in lamp work, to develop the cellu- 
lose filament. 

Nothing resulted immediately from 
their effects, the filaments they made 
proving unsatisfactory on test. 

The Buckeye Electric Company pro- 
duced a lamp with a cellulose filament in 
1891, but the quality of this latter lamp 
proved to be no more satisfactory than the 
earlier efforts of the Thomson-Houston 
Company. The Buckeye Electric Com- 

any, however, continued to use it. 

The consolidation of the Edison Elec- 
tric Light Company and the Edison Elec- 
tric Machine Company to make the Edison 
General Electric Company in 1892, was 
followed by the consolidation of the Edison 
General Electric Company and the Thom- 
son-IIouston Company to form the General 
Electric Company. For some time after 
this consolidation, the lamp departments 
of the two constituent companies operated 
separately, interchanging data and ex- 
periences, but it was not until 1893, when 
panic conditions became acute, that the 
Thomson-Houston lamp department was 
consolidated with that of the Edison and 
transferred to Harrison. The develop- 
ment of the cellulose filament was again 
taken up and in the fall of 1893 this fila- 
ment was put upon the market. The 
quality of this lamp, while not equal to 
that of the modern lamp, was, neverthe- 
less considerably better than that of the 
lamps which had preceded it. The panic 
of 1893 slowed up the rate of development, 
the companies being pressed to keep their 
heads above water. To make it more diffi- 
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cult for these companies, the General 
Electric Company at about this time (the 
fall of 1893) sccured its patent decision 
on appeal against the Sawyer-Man Com- 
pany, and immediately thereafter shut 
down nearly all of the lamp companies, 
and so harassed those remaining in busi- 
ness, that lamp development was again 
at a standstill, excepting in the Edison 
factory, where we were sparing no effort 
to raise the quality to the highest possible 
standard. The lamp history at this time, 
hecause of the conditions above cited, for 
a time becomes the history of the develop- 
ment of the Edison company. A great 
many minor changes of importance fol- 
lowed the combining of the activities of 
these two companies. 

Up to this time the Thomson-Houston 
Company in Lynn had maintained, so far 
as my information goes, the only really 
complete life-testing facilities for testing 
the lives of its lamps, and thereby in- 
terpreting its experiments and watching 
their quality. Mr. Edison had maintained 
at his laboratory such facilities, but after 
the consolidation, an experiment and life 
test department was developed at Harri- 
son, and, much enlarged and improved, ex- 
ists there to-day. 

During this period, the untreated car- 
bon lamp was abandoned and the treated 
cellulose filament was introduced. The 
form of lamp seal was changed, molded 
bulbs were adopted instead of the old 
nand-blown bulbs, and other minor 
changes were made resulting directly from 
the combination of the experiences of the 
two companies. The Edison factory was 
greatly changed in its equipment, and as 
before stated, the changes resulted in a 
marked improvement in the quality of the 
lamps and reduction in their cost of manu- 
facture. 

The adoption of the cellulose filament 
brought a change in the appearance of 
the lamp. Our tests had shown that the 
greatest length of filament which could 
be gotten into a lamp was greatly to be de- 
sired, so that when the length of the fila- 
ment was no longer limited by the length 
of the bamboo splint, the lamp engineer 
immediately made as long a filament as 
the size of the bulb and the then improved, 
but still comparatively crude, methods of 
lamp manufacture permitted. The first 
filament of increased length was an unan- 
chored filament with a single coil. The 
logical development of this was the mod- 
ern oval-shaped filament, which quickly 
followed the placing on the market of the 
single-coil filament. 

Inasmuch as the Edison company was 
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now supplying practically all the lamps in 
the United States, this had the effect of 
standardizing the oval anchored filament 
and the molded bulb. The first molded 
bulb adopted by the Edison company was 
of the Thomson-Houston shape, but this 
was soon abandoned for the present 
straight-side shape. 

In 1895, word came to this country of 
the use of the chemical exhaust by Arturo 
Malignani, an Italian, who was exhausting 
lamps by vaporizing phosphorus in the 
interior of the lamp bulbs, after they had 
been almost completely exhausted by a 
mechanical pump. 

I might say that while several mechani- 
cally exhausted lamps had been placed 
upon the market, the lamps exhausted by 
this process were the first lamps of high 
quality which had been commercially so 
produced. 

The value of this method of mechanical 
exhaust lay not so much in the high qual- 
ity of lamps, as in the large percentage 
of perfectly exhausted lamps. Good lamps 
had been produced by the old exhausting 
methods, and while a good operator by 
the old methods would produce a large 
percentage of perfectly exhausted lamps, 
the method itself demanded so much of 
the men that it was difficult to procure 
good operators. 

The chemical method of exhaustion en- 
abled us to exhaust lamps at a bench. 
This statement means a good deal more 
than is evident at the first glance. Some 
of the companies had employed women in 
their pump room, but with indifferent 
success, as women of strong physique were 
necessary on account of the physical re- 
quirements of the processes. The effect 
of this change was to greatly improve the 
average quality of the product. 

Lamp companies, some of which had not 
been closed down by the patent suits, 
some of which had started anew and some 
of which had newly entered the field, 
gradually obtaining a footing in the lamp 
field, so that in 1896 and 1897 the lamp 
business again resumed its condition of 
competitive activity. 

There were no further striking changes 
in method, apparatus, organization or per- 
sonnel until in 1901, when a movement 
was started among the lamp manufac- 
turers, other than Edison, to combine cer 
tain of their interests into the most re- 
markable technical organization in the his- 
tory of the industry, or possibly in the 
history of many, if not all, industries. 

I have passed quickly over the develop- 
ments up to this time with the expectation 
that the reader would be sufficiently fa- 
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miliar with the situation as it existed 
to supply the details which space forbids. 
I now reach a more recent period of de- 
velopment, however, with which, pre- 
sumably, the general reader is not fa- 
miliar. 

In 1901, the Sunbeam Incandescent 
Lamp Company, the Fostoria Incandes- 
cent Lamp Company, the Columbia Incan- 
descent Company and the Bryan-Marsh 
Company awakened to the necessity of 
maintaining a more expensive laboratory 
and engineering department than it would 
be possible for any one of them to support 
in order to do work which no one of them 
could afford to do alone, and which every 
lamp company must have done for it in 
order to make it successful. - 

Without covering in detail the succes- 
sive phases of its development, it is suffi- 
clent to say that there existed previous 
to the development of the tantalum and 
tungsten lamps in Germany, an organiza- 
tion known as the National Electric Lamp 
Association, and before dealing with these 
lamps, a word of explanation is necessary 
as to this organization. 

This organization, consisting at first of 
four companies, to-day consists of sixteen 
companies engaged in the manufacture of 
incandescent lamps, who have pooled their 
engineering and development activities. 
Their combined factory output to-day is 
in excess of 30,000,000 lamps yearly, in 
which respect, it is just about equal to the 
General Electric Company, the other larg- 
est lamp producer in the United States. 
The organization consists of a president, 
vice-president, treasurer and secretary, 
each one of whom is selected from a dif- 
ferent lamp company. Under their di- 
rection is operated the engineering de- 
partment of the association, which is to- 
day expending about one-quarter of a cent 
per lamp in its work. This is not an in- 
considerable item in the cost of manufac- 
ture. 

The work of the engineering depart- 
ment of the National Electric Lamp As- 
sociation has thus far been expressed along 
the five following lines: 

Improvement of lamp quality. 

- Experimental and development work. 

Advisory technical supervision of fac- 
tories. 

Production of new lamp literature, 
Specifications, ete. 

Giving out technical data having com- 
mercial value. 

This association docs not, in any way, 
attempt to control the prices of incandes- 
cent electric lamps, nor does it exercise 
any control over its members. Each mem- 
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ber is free to take any position on any mat- 
ter, but the members have voluntarily 
agreed, for the most obvious reasons, to 
abide by the decisions of their committees 
relative to those features of lamp making, 
which necessarily must be alike for all 
companies. To illustrate this with the 
most simple of illustrations, I would say 
that the association, by agreeing to the 
suggestions of its engineering department 
in standardizing the length and the 
thread of its Edison bases, has avoided 
much annoying trouble to the consumer 
in the way of loose bases and the produc- 
tion of bases which would not fit existing 
sockets. The base manufacturers simul- 
tancously took up the same question with 
lamp manufacturers not in the associa- 
tion, by which action an agrecment was 
reached which affected every lamp pro- 
duced in the United States, which was 
based with the Edison base and gave the 
insurance companies a definite standard to 
which they could require the socket manu- 
facturers to conform. 

The association has established, through 
its engineering department, a testing or- 
ganization for insuring the quality of its 
chemicals and supplies. Once a month a 
representative of the engincering depart- 
ment visits each factory of the members 
of the association and selects at random 
a number of lamps from the run of the 
day for life test. These lamps are care- 
fully tested at the enginecring department 
and results plotted and calculated, so that 
a definite percentage figure is obtained, 
by which the quality of the lamps pro- 
duced by these factories can be compared. 
By agreement among the members, a pool- 
ing scheme is maintained on this quality 
question, by which the lamps, which are 
high in quality, enable their manufactur- 
ers to draw money from the pool, whereas, 
those which are lower in quality than the 
average, contribute to the pool. These fac- 
tories can obtain assistance from the en- 
gineering department at any time, and, as 
the engineering department has access to 
all factories, it is possible to obtain the ex- 
perience of all companies. 

The engineering department also oper- 
ates a development laboratory and an ex- 
perimental department. The American 
manufacture of the tantalum lamp was de- 
veloped in this manner, under the super- 
vision of two of the association engineers, 
who were sent to Germany to study this 
lamp at the factory of its inventors. This 
will be taken up in more detail later on 
in this article. 

The energy of the engineering depart- 
ment, along publication lines, has been 
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almost wholly expressed in the data book, 
furnished the association members, and in 
the series of bulletins with which the read- 


ers of this article are probably already ac- 


quainted. 
The average results of the tests in the 


engineering department form the basis 
for all the figures given out by any as- 
sociation members, It will be noted that 
this plan in no way limits the individu- 
ality of an organization, nor does it limit 
the technical progress of a company. In 
fact it encourages the most rapid prog- 
ress and broadest possible development. I 
might mention, not as a technical develop- 
ment, but wholly as an instance of the 
broad spirit of cooperation which has de- 
veloped among the lamp makers, that the 
Cooperative Electrical Development As- 
sociation originated with the association 
known as the Licensed Manufacturers of 
Incandescent Lamps. The Cooperative 
Slectrical Development Association quickly 
outgrew the lamp industry. This associa- 
tion, which gave the licensed manufac- 
turers of incandescent lamps their start, 
includes all the companies represented in 
the National Electric Lamp Association, 
as well as practically all the other lamp 


manufacturers in the United States. 


Every one knows the vast amount of good 
the Cooperative Electrical Development 
Association has accomplished. 

The lighting companies of the country, 
which appreciating all these things and 
which in the past pinned their faith to the 
struggling companies, deserve every pos- 
sible thing that can be said in praise of 
such support. Adversity and struggle 
have bound the consuming companies and 
the manufacturing companies of the as- 
sociation in the closest kind of commun- 
itv of interest, fellowship and good will, 
and as I said before, this absolutely 
unique development of the situation has 
been one of the most striking technical 
developments of the art. The whole in- 
dustry has profited by the technical ri- 
valry and development, so that aside from 
the National Electric Lamp Association 
and the other two principal interests in 
the industry, îi. e., the General Electric 
Company and the Westinghouse Company, 
the smaller lamp companies, which have 
no connection with any one of the three 
interests, have improved their quality and 
have made striking advances in lamp 
quality, as a direct consequence of the 
general training of lamp makers, through 
the active competitive energy of the three 
larger interests, as well as, of course, by 
activity on their own part. 

So much for the National Electric 
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Lamp Association, The rapid improve- 
ment in general lamp quality, following 
the organization of this association, has 
been paralleled by most remarkable for-., 
eign progress, which has produced the tan- 
talum and tungsten lamps. 

In order to explain the tantalum and 
tungsten situation, I have dealt with the 
National Electric Lamp Association first. 
Fortunately, the association was formed 
at a time antedating the commercial de- 
velopment of these lamps. The full de- 
velopment of the association, to the ex- 
tent I explained above, had not been 
reached at the time the association was 
formed, and a portion of the development 
of the association has heen effected to meet 
the new conditions which these two lamps 
have brought forth. | 

The National Electric Lamp Associa- 
tion, by acting as a unit. secured full right 
to the tantalum lamp, in common with the 
General Electric Company. The value of 
this fact, to lamp users, can not be over- 
stated. There exists to-dav the keenest 
kind of technical competition in the qual- 
ity of the tantalum lamp, as a result of 
the faet that the association could act as 
a unit in the procuring of these rights to 
produce this lamp. 

The tungsten situation is somewhat 
similar, excepting that the association, 
there having been several simultaneous 
developments of this tungsten lamp 
abroad, has been able to act more inde- 
pendently, so that the quality competi- 
tion on the tungsten lamp will be even 
keener than is the competition to-day with 
the tantalum. Time will more thoroughly 
show just what this means. 
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There has been so much technical de- 
scription of these two lamps, their process 
of manufacture, their behavior, ete., that 
there is no need of my saying anything in 
this connection to add to the length of an 
article already long enough. 

The reader will notice, that in my de- 
scription of the happenings of the last few 
years, I have confined myself entirely to 
the National Electric Lamp Association. 
There has been no striking development 
in the processes of manufacturing the car- 
bon incandescent lamp, with the single 
exception of the production of the Gem 
metallized filament, which the General 
Electric Company was the first to put 
upon the market, but which is now also 
made by the various National Association 
members in their different factories, as 
licensees of the General Electric Company. 
Had not the tantalum and the tungsten 
lamp been invented, more would have been 
said, and a freer development of the 
Gem metallized lamp would have taken 
place.’ It is one of the curiosities of the 
whole lamp situation that so great an 
advance, the greatest which had been made 
in many years, should have been so quickly 
superseded by even greater advancements. 

This lamp has also been so fully cov- 
ered by the technical press, that further 
reference to it here would unnecessarily 
consume the reader’s time. 

It is impossible, of course, to predict 
what the future will bring forth. Tung- 
sten lamps on our tests are being operated 
at one watt per mean horizontal candle, 
and, while the first lamps the association 
is putting on the market are rated at one- 
and-one-quarter and  one-and-one-third 
watts per candle, the situation is not suffi- 
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ciently developed to predict at all as to 
what the future will bring forth, rela- 
tive to this lamp. | 

There exist to-day, the National Elec- 
tric Lamp Association, the General Elec- 
tric Company and the Westinghouse Com- 
pany, which are simultaneously and sepa- 
rately developing this lamp, presumably by 
different processes. There are also other 
smaller lamp interests, which will be 
obliged, in self-defense, to make some ar- 
rangement to meet the existing conditions. 
It is difficult to believe that they can af- 
ford the enormous expense necessary to 
this development, but as companies of this 
type have lived and made vigorous prog- 
ress, such, for illustration, as those com- 
posing the National Electric Lamp As- 
sociation, it is reasonable to believe that 
through association membership, or other- 
wise, the condition will be met, and that 
all companies now in the lamp business 
will in a few years be found upon the new 
high plane of quality set by the tungsten 
filament. 

I have necessarily left unsaid much | 
could have said. The osmium lamp can 
not have been said to have really reached 
this country at all, before the tungsten 
lamp superseded it. It apparently was 
hardly a commercial development for us. 
The zircon, Helion and other lamps are 
in the air. 

It is sufficient perhaps to say that the 
end is clearly not in sight, and that an 
era is opening for incandescent electric 
lighting which will be more remarkable 
than any which has passed, and which will 
he quite as remarkable as that of any of 
the other branches of electrical develop- 
ment. 


The Recent Incandescent Lamp Developments 
and Their Significance. 


Te is perhaps no subject of 


greater interest to mankind than 
the artificial production of hght— 
no branch of science or engineering that 
has had a more profound effect upon 
man’s mode of life than lighting and 
illumination. To realize this we have only 
to consider what would be the effect on 
modern life if we had to give up all 
modern iluminants and revert to the 
torch, the rushlight ant the tallow dip of 
our forefathers. 
The modern science of supplying light 
has added four to six hours to the average 
day, and thereby lengthened the allotted 
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span of life by at least thirty to fifty 
per.cent, for light is life and darkness 
means sleep or death. 

Now, as Dr. C. P. Steinmetz has said, 
in spite of all that has been accomplished, 
the production of light is the least credit- 
able of all achievements of modern science 
or enginecring, because of the extreme 
inefficiency of such production. Improve- 
ments in lamps and methods of lighting 
possess therefore most extraordinary in- 
terest and value, for the opportunity is 
great and the rewards and benefits greater 
still. 

All are more or less familiar with the 


course of development of the incandescent 
lamp, of the early platinum lamps of 
Edison, and the carbon filament lamp 
which, finished invention that it was, has 
dominated the field of electric lighting for 
the past twenty years. In this period 
nothing was added to or taken away from 
the lamp, but the methods of production 
were cheapened and a steady improvement 
in quality was made. 

In the past year there has been a re- 
markable awakening, with such radical 
improvements as to immeasurably pro- 
mote the supremacy of the incandescent 
lamp. The Whitney discovery at the Gen- 
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eral Electric laboratory of the so-called 
metallizing or graphitizing of the carbon 
filament by treating in the electrical fur- 
nace, has given a 2.5-watts-per-candle 
lamp equal in life results to a 3.1-watts- 
per-candle carbon filament lamp. 

In other improvements the art appears 
to have reverted to the lines of the early 
lamp developments, i.e., to metallic fila- 
ments, and we have the osmium, tantalum 
and tungsten filament lamps giving effi- 
ciencies from two to one watts per candle. 

It is just twenty-seven years ago since 
Edison gave his first public exhibition of 
incandescent lighting at Menlo Park. 
During this twenty-seven years the lamp 
has had a remarkable growth. 

The incandescent lamp appears to be a 
simple thing, but in reality it is very com- 
plicated, involving in its construction the 
consideration of many abstruse chemical, 
electrical and engineering problems. The 
most important part of a lamp is the fila- 
ment, the light-giving portion or burner, 
which, as is well known, is composed, in 
the present lamp, of carbon. 

Carbon is not the only substance which 
can be used for the filaments of incan- 
descent lamps. The number of materials, 
however, is very smal], for two reasons: 
first, the material must be capable of with- 
standing a very high temperature, and 
secondly, it must be a conductor of elec- 
tricity. This excludes most materials 
except carbon and a few metals. Carbon 
is a very satisfactory material for fila- 
ments because it makes a conductor of 
very high resistance. If we take the re- 
sistance of silver as one, the resistance of 
aluminum will be two; iron, six; lead, 
twelve; German silver, fourteen; graphite 
carbon, 2,600. 

The length of a carbon filament 1s 
therefore comparatively short, being only 
ten inches as compared with a length of 
two feet for a metal filament like tanta- 
lum. This and other mechanical features. 
and its low cost, give the carbon filament 
many advantages which it is desirable to 
retain by developing to the utmost its pos- 
sibilities for efficiency. 

The carbon filament, while generally 
operated at efficiencies of three to three 
and one-half watts per candle, can be 
forced to burn for a short time under in- 
creased pressure at five or six times this 
efficiency, i. e., at about one-half watt per 
candle. The problem of improving the 
efficiency is therefore to improve the car- 
bon; that is, to make the carbon more 
refractory, more durable, of a higher 
vapor-tension point, so that it can be op- 
erated at much higher temperature with- 
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out rapid deterioration. That something 
is possible along this line is shown by the 
development of the metallized or GEM 
filament, which gives sufficient increase of 
refractoriness to operate at a temperature 
some 200 degrees centigrade higher than 
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is possible for the ordinary carbon filament 
with the same life performance. 

The metallized filament is produced by 
subjecting the ordinary carbon filament to 
the temperature of the boiling carbon in 
an electrical furnace, whereby its charac- 
teristics are materially changed. In the 
metallizing process the raw untreated fila- 
ment is first subjected to the metallizing 
process in the electrical furnace and then 
removed and treated with the ordinary 


Pobb/edt - çay 
-- aw 


sR a een a a ee) 


° Sec (A shiny gray 


Smoot” heny blec 


vug h tly Pte holed - £ ray 


Aiba d vnr owe 1B foes oy OA SEM 


Vea rly IMO. IA -SA wy grey 


Fig. 1.— MAGNIFIED Vikws OF GEM FILA- 
MENT UNDER DIFFERENT STAGES OF 
METALLIZING PROCESS. 

“A” Base carbon not metallized. 

ces Base carbon metallized. 


Graphite shell not metallized. 
“D” Gra Shite shell metallized on a base not previ- 


ously metallized. 
E“ Graphite shell metallized on a base previously 


metallized. 


hydrocarbon treatment. After treatment 
the filament is again metallized so that 
each filament is subjected to two metalliz- 
ings, before and after the ordinary hydro- 
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carbon treatment. The accompanying 
illustration (Fig. 1) shows the superficial 
appearance of the different states of the 
carbon filament before and after metal- 
lizing. 

The intense temperature of the metal- 
lizing process changes the composition of 
the carbon filament by removal of the ash 
residue or content and by the volatiliza- 
tion of the hydrocarbon contained in the 
filament. 

Referring to Fig. 1, the following ac- 
count, by J. T. Marshall, who has devel- 
oped the mefallizing process, will give a 
clear idea of the various effects: 

When the base or untreated carbon (see 
A, Fig. 1) is metallized, its weight is re- 
duced about eight per cent, due to the 
volatilization of the hydrocarbon and ash 
residue, which are not removed at the 
usual carbonizing temperature. After 
metallizing, the ash residue of the base 
carbon (see B, Fig. 1) is usually below 
one-twentieth of one per cent. Its specific 
electrical resistance at seventy degrees 
Fahrenheit is not greatly reduced. The 
surface of this filament (see B, Fig. 1) 
is somewhat roughened and changed from 
a black lustre to a grayish or slightly 
metallic lustre. The life of the filament 
in this condition is not improved at a 
given efficiency. The usual blackening of 
the bulb is much reduced. 

In C, Fig 1, is shown the graphite shell 
or coating of ordinary carbon not metal- 
lized. When metallizing is applied to this 
graphite shell its electrical resistance at 
seventy degrees Fahrenheit is very much 
reduced. In practice metallizing of this 
shell is always applied with the base car- 
bon inside and the effects produced are 
quite different, depending on whether the 
base has been metallized or not previous 


to the deposition of the graphite shell by 


treating, the ash in the base carbon ap- 
parently playing an important rôle. 

In D, Fig. 1, is illustrated a graphite 
shell metallized on the base carbon not 
previously metallized. When metallizing 
is 80 applied the specific electrical resist- 
ance of the graphite shell at seventy de- 
grees Fahrenheit may be reduced as low 
as fifteen per cent of its initial specific 
resistance. Its surface is changed from a 
smooth gray lustre to a badly blistered 
black lustre, some of the blisters being per- 
haps several times the initial diameter of 
the filament. Its life in the lamp, at a 
given efficiency, is somewhat longer than 
that of the unmetallized treated filament 
at the same efficiency, and the usual black- 
ening of the bulb is reduced. 

In E, Fig. 1, is shown a graphite shell 
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metallized on the base carbon which has 
been previously metallized. When metal- 
lizing is so applied the specific electrical 
resistance on the graphite shell at seventy 
degrees Fahrenheit may be reduced as low 
as twenty-five per cent of its initial spe- 
cific resistance. Its surface is consider- 
ably roughened and pebbled. The fila- 
ment, when made into a lamp at a given 
efficiency, will give a life three and one- 
half times as long as that of the ordinary 
carbon filament of the same efficiency, or 
it may be burned at twenty-five per cent 
higher candle-power with the expenditure 
of the same energy, and it will give the 
same life as the ordinary metallized fila- 
ment, and the blackening of the bulb will 
be far less. The greater reduction of re- 
sistance of the shell of the unmetallized 
base (as compared with the metallized 
base) is probably due to the greater 
amount of ash in the unmetallized base. 
Manufacturers of artificial graphite have 
found that the graphitizing process is 
materially assisted by a mixture of certain 
impurities with the carbon which is to be 
graphitized. 

Changes of temperature produce changes 
in electrical resistance of all carbon fila- 
ments, but these changes are of different 
magnitudes for the different kinds of fila- 
ments. 

Calling specific resistance of copper 
“unity,” the specific resistances of various 
forms of carbon just described, both at 
atmospheric temperature and at 3.1 watts 
per candle-power, are given in the accom- 
panving table. 

The practical effect of this metallizing 
therefore is to give us a filament which 
is capable of lasting three and one-half 
times the length of life, at the same effi- 
ciency, as the ordinary carbon-filament 
lamp. Or for the same life it enables us 
to operate the filament at an efficiency 
twenty per cent higher, that is 2.5 watts 
per candle as compared with the ordinary 
carbon filament at 3.1 watts per candle. 
That this is a most notable improvement 
in results is evidenced by the curve show- 
ing improvement in lamp quality (Fig. 2), 
where it is seen that we have in one 
step made an advance equal to that of the 
last twenty years’ development. 

The metallized filament is now produced 
in a number of sizes of lamps, from 250 


watts down as low as fifty watts. It has The fifty-watt metallized-filament lamp 
Designation At 3.1 
in big. 1. Description. Cold. W.P.C. 
“A” Base carbon not metallized.......... 25,500 14,460 
“B” Base carbon metallized.............. 24,900 10,460 
“ce Graphite shell not metallized........ 3,840 1,715 
“D” Graphite shell metallized on a base 
not previously metallized........ 614 1,283 
“p” Graphite shell metallized on a base 
previously metallized............ 954 1,530 
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been chiefly employed in the higher candle- 
power sizes, forming a line of what are 
known as “incandescent units,? which are 
lighting units of excellent efficiency ob- 
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gives a mean horizontal candle-power of 
twenty, and this is the standard now being 
adopted by central station companies in 
place of the former sixteen-candle-power 
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Fia. 2.—CURVE oF QUALITY AND Prices oF EDISON LAMP8 SHOWING VARIATIONS THEREIN SINCE 
1891 AND THE LARGE RISK IN THE QUALITY CURVE OF 1906 SHOWING THE IMPROVEMENT 
CAUSED BY METALLIZING THE FILAMENT. 


tained by a combination of metallized-fila- 
ment lamps with suitable Holophane re- 


flectors. 


ordinary carbon lamp, thus giving the con- 
sumer twenty-five per cent more light 
with the same consumption of energy. 
Production of still lower wattages in 
these metallized filaments will be under- 
taken in the near future. A filament of 
certain size and thickness is necessary to 
secure the full effects of the metallizing 
process. We can not therefore expect a8 
much improvement on low-candle-power 
lamps below sixteen as on the higher sizes. 
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This limitation is marked in case of very 
fine filaments so that the metallizing pro- 
cess, in common with other and later de- 
velopments, appears to offer little or no 
improvement for 200-250-volt lamps. 

The improvement obtained by metalliz- 
ing the carbon filaments results largely 
from a reduction in blackening of the 
ordinary lamps. The loss of candle- 
power in the incandescent lamp is chiefly 
due to two factors, change of resistance of 
filament and blackening of the bulb. In 
the ordinary carbon filament about fifty- 
five per cent of loss of light is due to 
blackening of the bulb, and forty-five per 
cent to change in resistance, whereas in 
the metallized filament only twenty per 
cent is due to blackening and eighty per 
cent to change in resistance. 

On the lamps thus far developed steady 
progress has been made, tests of the latest 
product showing an improvement of 
thirty per cent in life results over 
those obtained six months to a year ago. 
The improvements are of such a character 


as to hold out the hope of a possibility in . 


"time of an efficiency of two watts per 
candle with satisfactory life. So marked 
are the advantages of the carbon filament 
that an efficiency of two watts per candle. 
if possible, would probably enable it to 
effectually compete with any of the new 
metal filaments, such as the tungsten, now 
in course of development. 
TANTALUM LAMPS. 

The tantalum lamp was the first metal- 
lic-filament lamp to reach a commercial 
state. While tantalum is over a hundred 
years old, it has not been obtained in the 
pure form until recent years as the result 
of the experiments of Dr. W. von Bolton, 
of Berlin, who obtained it from an elec- 
trical furnace, with tantalum electrodes 


under vacuum. Prior to the experiments . 


of Dr. von Bolton, the metal had not been 
drawn into wire and so had not been avail- 
able for lamp filaments. Sufficient tanta- 
lum material has developed on search to 
provide an ample supply of the metal for 
filaments. 

As is well known, tantalum has a ten- 
sile strength equal to that of the best 
steel. What makes it specially suitable for 
filaments is its high fusing point, 2,300 
degrees centigrade, and high vapor tension 
point. 

The construction of the tantalum lamp 
is now familiar to all from illustration and 
use. Each twenty-five-candle-power lamp 
contains about two feet of wire of very 
small diameter (0.0018 inch), so fine that 
filaments for some 20,000 lamps can be 
produced from a pound. At incandes- 


ELECTRICAL REVIEW 


cence this filament softens to a consider- 
able extent and it is necessary to support 
the filament about every inch to inch and 
a half of its length. This is accomplished 
by looping the wire back and forth through 
small hooks on the ends of radial-wire 
supports, which are in turn fused into a 
supporting glass pillar. While the tan- 
talum filament breaks at times as a result 
of softening under incandescence, this 
quality also enables the. filament to be 
readily repaired—a slight tapping of the 
bulb frequently causing the broken ends 
of the filament to weld together. 

The tantalum lamp gives a more bril- 
liant light than the ordinary carbon fila- 
ment, The first tantalum lamps in- 
troduced were twenty-two-candle-power, 
forty-four-watt but American 


lamps, 


Fie, 3.—G. E. TANTALUM MERIDIAN LAMP, 50 
WATTS, 25 CANDLE-POWER: 80 WartTiIs, 50 
CANDLE-POWER MERIDIAN RATING. 


manufacturers of these lamps are now of- 
fering two sizes, consuming fifty and 
eighty watts respectively. 

The fifty-watt lamp will enable stations 
to maintain their output per lamp the 
same as the sixteen-candle-power carbon 
lamp, and thus give customers fifty per 
cent increase in candle-power at no in- 
creased cost. This fifty-watt lamp will 
naturally be preferred by all stations which 
desire to maintain their output per lamp 
unchanged and to raise the standard of 
candle-power. 

The eighty-watt tantalum lamp pro- 
vides a good substitute for the ordinary 
thirty-two-candle-power carbon lamp, giv- 
ing twenty-five per cent more light with 
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twenty per cent less energy, and it also 
supplies an economical substitute for the 
regular 100-watt GEM-filament lamp, giv- 
ing the same candle-power values, with 
similar Holophane reflectors, with twenty 
per cent saving in energy. 

Both the fifty and cighty-watt tanta- 
lum filaments are supplied in the round 
bulb uniform with the regular Meridian 
type of lamp, and thus provide an orna- 
mental form of lamp to overcome any ob- 
jections on the score of appearance. 

The life of the tantalum lamp on direct 
current is over 700 hours for the smaller 
size and 1,000 hours or more for the 
larger size lamp. On alternating current 
of twenty-five cycles the life is about two- 
thirds and on sixty cycles about one-half 
of the hfe on direct current. 

Tantalum wire appears to be crystal- 
lized by the flow of current therein. 
The pulsations of alternating current 
produce a movement of the wire 
structure in the lamp, causing the 
crystallized sections of filament to 
slip past each other and to rupture the 
filament. On direct current there is little 
or no movement of the filament, so that 
it is held intact for a longer period. This 
is the explanation given by Dr. O. Feuer- 
lein, associated with Dr. von Bolton in 
the development of this lamp. This ex- 
planation also shows how the reduction in 
life increases with the increase in fre- 
quency. 

Such exceptional performances have 
wen obtained from individual lamps as to 
indicate the presence of certain impuri- 
ties in the wire which may be responsible 
for the shortening of the life of many of 
the lamps. 

To the question whether the tantalum 
lamp will not have to give way to the su- 
perior efficiency of the tungsten, time only 
can give a full answer, but at present the 
tantalum lamp is available in commercial 
quantities while the tungsten is not. 

The tantalum lamp is a more hardy 
and durable form of lamp than the pres- 
ent form of tungsten, and the tantalum 
lamp is also capable of production in mul- 
tiple types for 100-volt circuits as low as 
twenty candle-power. All these special 
characteristics will, it is believed, provide 
a special field for the tantalum lamp and 
continue its use indefinitely. 

TUNGSTEN LAMPS, 

Tungsten (or wolfram) is a metallic 
element older than tantalum, as it 
was discovered in 1781 and named from 
the Swedish “tung” (heavy) and “sten” 
(stone). It is not found native, but oc- 
curs as the tungstate of iron and man- 
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ganese in the mineral “wolframite,” and 
as the calcium tungstate. 

The pure metal comes in the form of 
a powder, is a bright steel-gray, hard, 
brittle, crystalline substance—heavier than 
tantalum (specific gravity, 19.12). Its 
chief use in the arts has been to increase 
the hardness and tenacity of tool steel. 
Its fusing point, according to Waidner 
and Burgess, is 3,200 degrees centigrade, 
thus enabling it to be operated at the very 
high efficiency of one and one-quarter 
watts per candle, or about three times the 
efficiency of the average carbon lamp. 

The reason why tungsten has not been 
employed for filaments before is largely 
due to the fact that it was not possible to 
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millimetre in diameter. 
measures 0.06 millimetre. 
As in the case of tantalum, tungsten 
softens at incandescence, so that it is 
necessary to support the filament very 
carefully in order that it may be burned 
satisfactorily. The earlier lamps could 
not be burned in anything except a ver- 
tical pendant position, but the General 
Electric Company has made tungsten 
lamps with the filaments so anchored that 
they can be burned in any position. As 
may be seen from the illustrations the 
method of supporting the filament is quite 
different from that of the tantalum lamp, 
as the filament, instead of being in one 
continuous length, is composed of a num- 


A very fine hair 
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tungsten lamps—the greater bulk of the 
tungsten packages as compared with the 
carbon is very noticeable. With lamps oi 
low voltage, filaments can be made com- 
paratively heavier and shorter in length, 
and thus chances of breakage are reducca. 

This feature of fragility, however, 
should prove but a temporary difficulty. 
Means will be devised to overcome it, as 
they were in the case of the Welsbach 
lamp. Anything more fragile than a 
Welsbach mantle would be hard to con- 
ceive, yet this delicate ashen fabric has 
been developed to the necessary degree of 
stability to make it commercially satisfac- 
tory. | 

It should be remembered that the first 


r 3 (] 
Fie. 4.—PHOTOGRAPH OF CONSIGNMENT OF FOREIGN TUNGSTEN LAMPS ,SHOWING RELATIVE SIZE oF 100 Tarrty-Two CANDLE-POWER TUNGSTEN 
IN HOGSHEAD AND 100 THIRTY-TWO” CANDLE-POWER CARBON IN THE BOX. 


draw it into a wire, owing to its brittle 
crystalline character. The actual produc- 
tion of the filament has been accomplished 
in a roundabout way, which in general 
mav be described as follows: 

The metal, in the form of a very fine 
powder or colloidal solution, is made up 
into a paste with a suitable binder, and 
when brought to a proper consistency 18 
squirted through a die. The filament thus 
formed is then dried, the binding ma- 
terial worked out by a suitable process, and 
the particles of tungsten coalesced or 
“sintered” together by passing an electric 
current through them. 

Tungsten filaments possess similar 
properties to those of tantalum—high 
conductivity and positive 
coefficient, so that it is 
use verv long, thin filaments for lamps of 
fairly low candle-power on 110-volt cir- 
cuits. Filaments of lamps of about forty 
candle-power are only 0.0016 inch or 0.03 


temperature 
necessary to 


ber of loops, four or five of which are con- 
nected in series with each other. The ends 
of each loop are fused fast to the support- 
ing wires connecting with the base of the 
lamp. As is the case with all metal-fila- 
ment lamps, tungsten lamps can be pro- 
duced to much better advantage in low 
voltages, below fifty volts. On the same 
basis, it would seem where multiple-volt- 
age lamps are made, that it would be 
better to produce these in high candle- 
power sizes, as it does not at present ap- 
pear practical to go below the minimum 
candle-power value of about forty. 

The chief drawback to the lamp appears 
to be its fragility, which renders it liable 
to breakage in handling and transit. To 
transport these lamps safely, special pre- 
cautions and great care in packing will 
he required, requiring packages of con- 
siderably larger bulk than are at pres- 
ent necessary with the ordinary lamps. 
Fig. 4 shows a consignment of foreign 


carbon filaments were so fragile that Edi- 
son and one of his assistants had to work 
continuously several days and nights to 
obtain a filament sufficiently stable to 
mount in a bulb. Fragile as the present 
tungsten filaments appear to be, they are 
more durable than the first carbon fila- 
ments were. In the light of such history 


and experience, there need be no dismay 


about the tungsten lamp because of its 
fragility. 

The General Electric Company has 
made up a number of thirty-volt tungsten 
lamps (Fig. 5) which is expected to prove 
serviceable for train lighting. These 
lamps are rated at about twenty candle- 
power, twenty-five watts, and if they 
prove satisfactory should definitely settle 
the question of train lighting. While the 
majority of train-lighting service to-day 
is in the neighborhood of sixty volts, the 
system could readily be adapted to thirty- 
volt lamps by using the three-wire plan 
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in the cars, or by running the lamps two 
in series on fixtures provided therefor. 
The low-voltage twenty-five to thirty- 
volt tungsten lamps have short filaments, 
and can be transported and handled with 
comparatively little breakage. The low- 


voltage also permits of low-candle-power 
sizes in the neighborhood of twenty candle- 
power. 

These advantages will undoubtedly 
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tungsten lamps, and any trouble result- 
ing from connecting them to the regular 
multiple circuit, it is proposed to provide 
these lamps with left-handed screw shells 
and to use left-handed screw-shell sockets 
on all low-volt installations. 

The multiple 100-watt tungsten lamp is 
being developed for service, and with this 
lamp it is intended to employ the same 
bulbs as the regular GEM incandescent 
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The tungsten lamp operates equally 
well on both alternating and direct cur- . 
rent. The life of the tungsten multiple 


lamp approximates 1,000 hours. 

As the GEM, tantalum and tungsten 
lamps all have positive temperature co- 
efficients, this gives these lamps consider- 
ably better inherent regulation than the 
ordinary carbon-filament lamp, as the 
energy, 


candle - power, etc., undergo 


Fie. 5.—G. E. Low Voit Tunasten Lamp, 25 
TO 30 VoLts, 25 Watts, 20 CANDLE-POWER 
Megan HORIZONTAL. 


cause these low-volt tungsten lamps to be 
quite widely used in regular central sta- 
tion lighting service. Such lamps can be 
used four in series on regular 100-130- 
volt circuits, or where alternating current 
is available the voltage can be reduced to 
twenty-five or thirty volts by means of a 
special compensator or transformer, 
placed either in a wall cabinet or in the 
canopy of the fixture, or attached to the 
socket. The use of lamps four in 
series would seem to be practical in 
cases where cluster or fixture lighting is 
employed, as with such clusters of four 
lamps turned on and off at a wall switch 
it would not make any material difference 
whether the lamps were in series or in 
multiple. 


To prevent any misuse of these low-volt 


Fie. 6.—G. E. TunostEN MULTIPLE Lamp, 100 
To 125 VoLTs, 100 Watts, 80 CANDLE-POWER 
MEAN HORIZONTAL. 


units, thus giving a tungsten unit of 
double the candle-power of the present 
100-watt GEM-filament type. The tung- 
sten lamp is also being developed for 
train-lighting and street-lighting service. 

For street-lighting service, where low- 
voltage lamps are chiefly used, the tung- 
sten lamp has a special merit, and will 
by reason of its high efficiency greatly pro- 
mote the use of electric street incandescent 
lighting. From recent tests of some 200 
thirty-candle-power 5.5-ampere tungsten 
series lamps on the series lighting circuits 
of the Public Service Corporation at Ar- 
lington, N. J., at an efficiency of one and 
one-quarter watts per candle, an average 
life of 1,350 hours has been obtained, and 
sixty-two of the original lamps have 
burned over 1,900 hours. 


Fia. 7.—G. E. TUNGSTEN STREET SERIES LAMP, 
40 CANDLE-POWER, 1.3 WATTS PER CANDLE, 


smaller changes with change in voltage 


than in the case of the carbon lamp. 

The life of the tantalum and tungsten 
lamps is less affected by increased voltage 
than the carbon filament, but to exactly 
what extent the lack of exact data does not 
enable us to say at present. All this, how- 
ever, has considerable practical value in 
reduction of copper required in circuits. 

In the matter of price it is difficult to 
compare the tungsten lamp with the car- 
bon lamp owing to the fact that the for- 
mer is made in multiple types only in 
high candle-power sizes at present. Com- 
parison of prices of tungsten series lamps 
with those of the carbon type, and 
of the tungsten high-candle-power lamp 
with similar size carbon lamps, shows that 
the present prices established on American 


A 
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lamps average about two to two and one- 
half times the price of the carbon lamp for 
equal life service. This increase in cost 
is very much below the value of the tung- 
sten lamp as shown by the actual saving 
secured at average rates in force. 

The improvement in efficiency in the 
tantalum and tungsten lamps is chiefly 
due to the higher temperatures at which 
it is practical to operate these filaments, 
although according to recent work of the 
National Bureau of Standards some im- 
provement is also due to the selective ra- 
diation of these filaments. The marked 
gain in efficiency resulting from an in- 
crease in the temperature is evidenced by 
the fact that at the working temperature 
of these new metal lamps the intensity 
of the light emitted varies about as the 
twelfth power of the temperature, while 
the electric power supplied, to the filament 
varies about as the fifth power of tem- 
perature. Dr. Ledever found in osmium 
lamps that the light increased as the 4.4 
power of the voltage, while the power con- 
sumed varied only as the 1.5 power of the 
voltage. 

Recent tests by the Bureau of Standards 
show that tantalum is more selective in its 
radiation than is tungsten, and very prob- 


Liverpool Electric Railways. 

The report submitted by the traffic 
manager of the Liverpool &. London, 
England, Corporation of Tramways, for 
the year ending December 31, 1906, shows 
a considerable increase in the traffic of 
this system. The number of cars in use 
was $75. The ratio of fatalities last year 
was one in every 30,000,000. Ten years 
ago it was one in 6,000,000. There were 


four fatal accidents caused by the cars, 
as against twenty-nine caused by other 


vehicles. The one-penny fares were about , 


ninety per cent of the whole, or 108,900,- 
000 out of 122,094,000. The average fare 
per passenger was 1.108 pence. The 
average length of the penny stage was two 
miles, 699 vards. The total length of 
track was 104 miles. 

The total energy used during the year 
for railway purposes was 20,871,000 kilo- 
watt-hours. These were purchased from 
the electricity department of the city at 
a cost of 2.22 cents per kilowatt-hour, 
this being a slight increase on last year’s 
price. This price includes all charges in 
the delivery of the current to the section 
boxes. The average number of kilowatt- 
hours per car-wheel was 1.73, an increase 
of three per cent over the preceding vear, 
This item has been increasing steadily for 
the past four years, being only 1.448 in 
1908. 

The increase in passengers carried from 
the preceding year was 2,970,000, or two 


ELECTRICAL REVIEW 
e : RR ae. 
ably would be more efficient fhan tungsten 
at the same temperature, but the very high 
temperature at which tungsten can be 
worked continuously gives it the superior 
efficiency. 
EFFICIENCY OF ILLUMINATION. 

After all, it is not the efficiency of the 
lamps that we are so much concerned with 
as it is the efficiency of illumination, for, 
as has been truly said, as much and more 
depends upon the efficient use of a lamp 
as upon the efficiency of the lamp itself. 

We are learning to pay more attention 
to the efficient employment of lamps so 
that the gains from the new high-effi- 
ciency lamps are multiplied again by the 
scientific reflection and distribution of 
light. 

The use of scientifically designed and 
efficient reflectors, such as the Holophane, 
is greatly on the increase. A reflector is 
Just as necessary to the lamp as the nozzle 
to the hose. Water will run out of a hose 
without a nozzle, but it can not be effi- 
ciently directed in a stream or spray, and 
so with a lamp—we need the reflector to 
direct and employ satisfactorily the light. 

A long step in the practical betterment 
of electrical illumination was taken with 


the introduction of the Meridian lamps 


and one-half per cent. The increase in 
receipts was about $68,000, also about 
two and one-half per cent. The increase 
in car mileage was 18,900 four-tenths per 
cent. 

E 


IHumination of Niagara Falls. 

On the evening of Wednesday, Septem- 
ber 4, the falls of Niagara were illu- 
minated by means of searchlights located 
on the Canadian side, throwing the shafts 
of light on the American falls. The ex- 
periment was declared to be entirely suc- 
cessful, and will be continued for thirty 
days under the direction of W. D’A. Ryan, 
the illuminating expert of the General 
Electric Company. The different-colored 
lights were thrown upon the falls until 
a rainbow effect was produced. 

The illuminating apparatus consists in 
part of three batteries of searchlights. In 
front of each projector there is placed a 
circular frame containing sheets of col- 
ored celluloid. The frame is revolved in 
front of the lenses, and the beams of 
light project from one-half to three- 
quarters of a mile to the falls. 

The largest battery is on a platform in 
the main lower gorge, and consists of 
cighteen lamps with thirty and eighteen- 
inch projectors. Above this is the 
“cliff battery’ on Table Rock, consist- 
ing of four thirty-inch projectors. A 
third battery soon to be installed will 
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and “Incandescent Units” providing 
lamps with scientifically designed reflector 
and holder constructed to give the lighting 
distribution desired, and which can be in- 
stalled to give uniform illumination under 
a simple law. Such a combination can 
hardly go wrong, as it insures results 
which the haphazard selection of reflectors 
and lamps could never give. 

Our review of the incandescent-lamp 
developments shows that we are in an 
epoch of revolutionary changes, as the 
tungsten lamps have reached a standard 
three times better than our present lamps. 

The efficiencies of all other forms of 
lamps, the arc, the Nernst, are surpassed. 
With the possible exception of the flaming 
are and some forms of vacuum-tube light- 
ing, the incandescent lamp with tungsten 
filament is the most efficient illuminant. 

The incandescent lamp has always held 
, the field against other illuminants by its 
numerous and well-known advantages, and 
now that its shortcomings in efficiency are 


corrected, and we are able to surpass other 
illuminants in this respect, the supremacy 
of the incandescent lamp and of electric 
lighting is established, and will usher in 
a new era of light and illumination before 
which all previous results will pale into 
insignificance. 


also be placed on Table Rock. This will 
be made up of four sixty-inch projectors. 
The exhibition will be given from eight 
to nine every evening in September. 
——___«@—<——__—- 
BOOK REVIEW. 


“Tables for the Computation of [umination.” 
Compiled and published by William B. King. 
Dorchester, Mass. Flexible leather. 50 pages, 
4'4 by 515 inches. Furnished by the ELECTRICAL 
REVIEW for 32. 

This book has been compiled to facili- 
tate illuminating computations, and calls 
for simple multiplication only. By means 
of it, the illumination of any surface at 
any distance and direction from the 
source of light may be determined quickly. 
And, morcover, if the desired illumina- 
tion be known, the necessary intensity of 
the source at any distance and in any 
direction may be quickly found. The 
tables are arranged giving the illumina- 
tion due to a source having unit inten- 
sity in various directions, and at various 
distances, and the required intensity of 
the source to produce unit intensity 0 
illumination at that particular spot. The 
tables are compiled for vertical distances 
of from one-half foot to thirty feet, and 
ingeniously arranged so that any particu- 
lar table can be compared with that prê- 
ceding anl following it, without it being 
necessary continuously to turn over â 
page. To those who are called upon to 
plan lighting systems, these tables should 
be a welcome help. 
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Economical House Lighting. 


OUSES lighted by electricity can 
generally be divided into three 
classes. First: those where the 

question of economy plays no part what- 

ever and where artistic effects combined 
with good illumination are the only con- 
siderations. Second: houses where illu- 
mination and economy are the only con- 
siderations and the artistic side of the 
question is almost entirely neglected. The 
third class lies between these two, where 
good and economical illumination are 
primary objects, but where the artistic 
side of the question is also considered. 
The object of this paper is to take up 
the third class of lighting, and in order 
to make it of practical value a house has 
been selected, the lighting of which has 
been carefully designed by an illuminating 
engineer, with reference to getting the 
best illumination with the lowest operat- 
ing cost; at the same time the design of 
the fixtures has been in keeping with the 
house without going to excessive first cost. 
most of the fixtures being of standard de- 


Mr. V. R. LAN8INGEH, ENGINEER AND GEN- 
ERAL MANAGER, HOLOPHANE COMPANY. 
eight wall and floor receptacles for light- 
ing and heating purposes and twenty-five 
switches for controlling the ceiling lights. 
The family occupying this twelve-room 
house numbers eight. Electricity is used 
exclusively for lighting and also largeiv 
for ironing, as well as for all the smal! 
electrical appliances which are now con- 


Fic. 1.—GENERAL VIEW OF COLONIAL TYPE OF House. 


sign. In such a case as this the first or 
installation cost is apt to run high, both 
with wiring and fixtures owing to tne 
numerous outlets, but the decreased op- 
erating cost in a very short time will 
more than pay for the increased first cost. 
Thus, in the example herewith given, 
there are no less than seventy-four lights, 


sidered necessary in an up-to-date house. 
Although the rate is twelve cents net per 
kilowatt-hour for both heating and light- 
ing, the largest bill so far rendered, 
which was for January, was only $9.60. 

Inasmuch as it is possible to design the 
lighting of practically any house as eco- 
nomically and as satisfactorily as this ex- 


By Van Rensselaer Lansingh, Illuminating Engineer. 


ample, it shows at once how the services 
of an illuminating engineer can be of 
great value to a central station, for at 
such operating costs it would be possible 


Fig. 2.—SHowine Porcu LIGHTING, 


to add many new customers who are at 
present using other forms of illuminant 

Before taking up in detail the arrange- 
ment of the lights in this house, it would 
be well to consider a few gencral propo- 
sitions. In the first place, it should be 


Fie. 3.—SHoWING LIGHTING OF HALL. 


noted that long-burning lamps should, 
wherever possible, be of low candle-power, 
For example, porch lights, hall lights, 
ete., which are left burning most of the 
evening can be of low candle-power, not 
to exceed four or eight candles. On the 
other hand, short-burning lights, such as 
are used in closcts, storerooms, etc., where 
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the light is only turned on for a few 
minutes but where during that time a 
good illumination is required, can be of 
much higher candle-power, anywhere from 
sixteen to thirty-two. By the rigorous ad- 
herence to this rule, economy of operation 
is possible. 

Another consideration is that of 
switches. Every facility should be pro- 
vided so that the user of the light will 
have a tendency to. turn the same off 
when leaving the room. If it is incon- 
venient to do so, this will be neglected 
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This local illumination can be of low- 
candle-power lamps and adds but slightly 
to the current consumed, but at the same 
time obviates the necessity for a high, gen- 
eral illumination, thus obtaining addi- 
tional economy. 

There is one further point to be care- 
fully noted. The first installation may 
be equipped with proper-sized lamps, but 
unless care is given to the subject the 
renewal of such lamps is apt to be done 
with standard-sized lamps, which would, 
of course, very materially increase the 
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lines, the fixture design was planned with 
this in view. 

Fig. 2 shows the lighting of the front 
porch. The objects of a light on the 
front porch can be summed up as fol- 
lows: 

First, to light the steps and porch so 
that one can easily see the same. 

Second, to throw sufficient light on the 
caller so that he can be distinguished 
from the inside. | 

Third, to properly light the number of 
the house so that it can be seen at night. 


with the result of large electric bills. All 
ceiling or chandelier outlets should be 
provided with wall switches and all 
brackets with pull-sockets. Probably this 
feature alone will do more to lower op- 
erating costs than almost anything else 
which can be installed in house lighting, 
and the additional outlay will probably 
pay for itself in the first two years’ sav- 
ing. 

Another thing is to provide a general 
illumination and, in addition, a local 
illumination in the special places desired. 


Fic. 4.—SHOWING LIGHTING OF LIVING Room. 


bills. In such an installation, therefore, it 
is necessary that care be given to this 
side of the subject and that when a low- 
candle-power lamp burns out it be re- 
placed with a lamp of similar candle- 
power. 

With these points in mind, we will 
now take up the specific lighting of the 
house in question. 

Fig. 1 shows a picture of the house 
itself. It will be noted that this is Col- 
onial in design, and inasmuch as the in- 
terior of the house is along the same 


In Fig. 2 we see how this has been 
accomplished. A four-candle-power lamp 
has been placed in a prismatic reflector 
ball on the ceiling. This throws ample 
illumination on the steps and porch and 
at the same time lights the number above 
the doorway so that after dark it can be 
distinguished from the street forty feet 
away. This light is kept burning all the 
evening, averaging about four hours per 
night, so that the total operating cost 15 
only about twenty cents per month. The 
cheerful effect which this small lamp 
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gives, not to mention its usefulness, is 
certainly worth the small sum which it 
costs, and if central stations could get 
their customers to use on porches small 
lamps, properly equipped, which could 
burn all the evening instead of, as is cus- 
tomary, a large lamp used only at short 
intervals, it would not only materially add 
to the lighting load but also improve the 
looks of the street and the lighting of the 
same. 
HALL. 

Fig. 3 shows the lighting of the hall, 

which is used purely as an entrance way 


Fic. 5.—CrRoss-SECTION OF POCKET FOR CON- 
CEALED CEILING LIGHTING. 


and not as a living room. The treatment 
of the hall is similar to that of the porch. 
A prismatic reflector ball, identical with 
the porch light except for the pattern cut 
on the bottom, is placed in a somewhat 
more ornamental holder, with a result 
that the hall is well lighted with only an 
eight-candle-power lamp. The position of 
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power lamp is necessary and, in fact, gives 
efficient illumination for a cheerful and 
well-lighted hall. The walls in this case 
being of a gray paper and the ceiling 
white add materially to the illumination. 
If the walls and ceiling were extremely 
dark, it probably would have been neces- 
sary to use a higher-candle-power lamp. 
This brings up the question of illuminat- 
ing engineers advising their clients gener- 
ally as to the use of light-colored papers 


Fic. 6.—SKETCH OF PIANO LAMP. 


in houses so as to obtain increased 


illumination by this means. 
LIVING ROOM. 

Fig. 4 shows the living room with nine 
side brackets. It will be noted that these 
brackets are placed high and provided 
with pull-sockets. The object of placing 
these lights high is to get the benefit of 


Fic, 8.—Snowrna Licatine oF Dinine Roo. 

a broad distribution of light. 
are of a dense ground glass which, while 
giving rather a high percentage of absorp- 
tion, diffuse the light to such an extent 
that it is not objectionable to the eye. 
While each bracket can be turned on or 


the lamp inside the ball is such as to 
give a broad distribution of light, result- 
ing in good illumination on the stairs as 
well as in the hall proper. This is a 
long-burning light, burning all evening, 
consequently the use of a small candle- 


The globes 
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off by a pull-socket, they are all placed 
on one switch so that it is not necessary 
to turn each one on or off when entering 
or leaving the room. 

In addition to the side brackets, there 
are three outlets in the ceiling (which, 


Fic. 7.—SHOWING EQUIPMENT OF TABLE LAMP. 


however, are not visible in the photo- 
graph), one in the centre and one near 
each end of the room. 

A pocket, shown in Fig. 5, is provided 
between the ceiling and the second floor, 
equipped with a twenty-candle-power 
Gem lamp, and a reflector giving a broad 
distribution so as to evenly illuminate the 
ground-glass plate below. The ground- 
glass plate is placed flush with the ceil- 
ing, and, inasmuch as the plaster between 
the beams is white, it is difficult to dis- 
tinguish between the ceiling and the 
ground glass when not lighted. This gives 
the benefit, practically, of concealed light- 
ing. ach light is controlled by a sen- 
arate switch, and by this means efficient 


lighting is obtained in the room without 


the use of the side brackets. Thus chan- 
deliers have been done away with entirely, 
giving an effect of spaciousness to the 
room, which is twenty-eight feet long and 
seventeen feet wide, which could not pos- 
sibly be obtained if chandeliers were drop- 
ped from the ceiling. This also permits 
of lighting the centre of the room with- 
out the diffused light of the side brackets 
being necessary. 

In connection with the side brackets, 
the location of the same should be noted. 
In the far end of the room is placed a 
long seat which is used largely for read- 
ing and lounging, and directly over each 
end is located a light which gives ample 
illumination for this purpose. The other 
lights are arranged around the room for 
general illumination. It should be noted 
that the two lights on each side of the — 
piano are useless for the purpose of light- 
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ing the music, as they do not project far 
enough forward, and there is, therefore, 
provided in addition a piano lamp, which, 


however, is not shown in the photograph. 


This lamp consists of a small art-glass 
dome with a sufficiently heavy base so 
that it can project over the music, and 
is provided with a pull-socket, a round’ 
four-candle-power lamp and prismatic re- 
flector to throw the light down. A sketch 
of this lamp is shown in Fig. 6. This 
piano lamp is connected to a baseboard 
receptacle. 

There is also provided on the table 
shown in the left-hand corner of the pho- 
tograph a large electric reading lamp with 
an art-glass dome and equipped with a 
proper reflector to give a broad distribu- 
tion of light so as to throw the same be- 
yond the edge of the table. A sketch of 
the lamp and equipment is shown in 
Fig. 7. 

It will be seen that this room is 
equipped with no less than fourteen lights, 
which can be turned on when desired, but 
in actual practice only three or four are 
found necessary for most purposes. On 
special occasions all the lights can be 
lighted, but the running cost under or- 
dinary circumstances is low. 


BOUT twenty-five years ago, when 
electric arc lighting was first 
made practical and arc lamps were 

installed in this country, the standard arc 
lamp unit consisted of a direct-current 
series lamp, operating at ten amperes with 
a potential drop of forty-five to fifty volts 
across the lamp. It is interesting to note 
that at the very beginning of arc lighting 
the 500-watt unit was adopted as a stand- 
ard and still remains so to the present. 

The 500-watt open arc lamp was rated 
at 2,000 nominal candle-power, and for 
a long time this rating has been in force, 
although tests with modern photometers 
and instruments have indicated that the 
actual candle-power of this lamp is only 
about one-half of the old rating. 

In the open series arc lamp the carbons 
were placed one above the other and the 
light came almost altogether from the 
carbon crater. The positive carbon crater 
being the hotter was placed above the 
negative carbon, so as to secure maximum 
illumination in the downward direction. 
The potential drop of forty-five volts 
across the are required only a three-thirty- 
seconds to one-eighth-inch carbon separa- 
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DINING ROOM. 

Fig. 8 shows the dining room. The 
only light provided in this room outside 
of the sconces on each side of the mantle, 
consisting of real candles, is the art-glass 
dome over the table. This is hung at 
such a height that the lights are invisible 
to the people seated around the table. 


JANN - 


Fia. 9.—Crosgs-SEcTION OF Drninc-Room 
SHADE. 


The top of the dome is made of an amber- 
colored glass which allows considerable 
light to pass through, so that the room 
as a whole is well tighted, taking into ac- 
count also the light reflected from the 
white tablecloth ordinarily used. 

Fig. 9 shows a cross-section of the 
dome. The bottom light is controlled by 
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tion. It is evident that with such a 
short arc a great deal of the light from the 
positive crater was made ineffective by 
the negative carbon, which materially 
lowered the candle-power and introduced 
objectionable shadows below the lamp. 
The candle-power of the lamp also suf- 
fered on aecount of the impossibility of 
utilizing the light from the negative 
crater. | 


The foregoing’ may in a measure ex- 
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a separate switch; it is equipped with a 
prismatic bowl-type reflector, giving a 
broad distribution so that the table is as 
well lighted at the edges as it is in the 
centre. This light is controlled separ- 


ately from the others in the cluster by a 


switch placed close to the entrance to the 
pantry, and is the only one which is 
-used by the maid in setting the table. As 
a matter of fact, with a white tablecloth 
this light is ample for all purposes with a 
fiftv-inch table, and at the same time 
gives plenty of light throughout the room. 
In case the table is extended or more 
light is wanted in the room, a switch 
placed next to the living room controls 
five four-candle-power lamps. Ordinarily 
these are not used, as the single twenty- 
candle-power lamp with this arrangement 
gives ample light for a dining room sev- 
enteen feet square. 

It will thus be seen that it is possible 
to light a dining room artistically at a 
very small expenditure of energy. So 
efficient is the arrangement that the centre 
light is kept burning during the evenings 
for the cheerful appearance it gives to the 
room, and the operating cost is only six- 
tenths of a cent per hour. 


(To be concluded.) 


plain how the 2,000-candle-power rating 
which represented the maximum candle- 
power of the positive crater came to be 
applied to the lamp, no deductions being 
made for reduction in the illumination 
of the lamp, due to interference and 
shadow from the negative or lower 
carbon. 

That several designers of arc lamps ap- 
preciated this fact is evidenced by the 
records of the various patent offices. As 
early as 1882, patents were issued for arc 
lamps, having carbon pencils placed at an 
angle to cach other with points down- 
ward, the object being to remove all 
shadows and increase the candle-power 
of the lamp, by securing all possible il- 
lumination from the arc as well as both 
craters. These same inventors also 
claimed the use of and applied an electro- 
magnet for blowing the are downward be- 
low the carbon points to prevent the ar 
from creeping up on the inner side ot 
the carbon, This magnetic “plow-down 
maintained the are at the extreme tips 
of the carbons, so that both craters were 
maintained flat, giving maximum unob- 
-etructed illumination. Notwithstanding 
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this early knowledge of high efficiency are 
lighting, no serious attempts were made 
to develop and install lamps of this type. 
There is no doubt that the experiments 
at that time were frustrated by the ab- 
sence of a cored carbon of good and uni- 
form quality, which is necessary when the 
arc is operated under magnetic control. 

Not until eighteen years later do the 
patent office records show a noticeable re- 
vival of interest in the arc lamp with car- 
bons plated at an angle to each other, with 
points downward and magnetic “blow- 
down” for the arc. 

In the meantime, foreign inventors 
were experimenting with and taking out 
patents on “electrodes for arc lamps” 
composed of an “intimate mixture” of 
carbon and metallic salts or metalloids, as 
calcium, magnesium, glass, fluor-spar, or 
the like, in combination with an addi- 
tion of boron and fluorin. 

The addition of these materials to the 
carbon would materially lower the resist- 
ance of the arc, permitting a compara- 
tively wide carbon separation for a given 
voltage drop and there would be an extra 
yield of light from the arc in addition to 
the light from the craters. -This new elec- 
trode could not be used as a practical prop- 
osition in the regular arc lamp with one 
carbon above the other, as during burn- 
ing an insulating and incombustible 
slag is formed near the points of 
the electrodes, which seriously interferes 
with the operation of the lamp. The de- 
posit is especially great on the lower elec- 
trode, as it drips on it from the upper 
one. This obstacle naturally led to the 
adoption of a lamp having electrodes 
placed at an angle to each other and points 
downward, so that the slag when formed 
could drip down in the base of the globe. 
The insulating slag at the points of the 
electrodes would however, not drop off al- 
together, so that when the lamp was 
turned off, the electrodes would not form 
contact to permit restarting of the lamp 
without first removing the slag deposit. 

Difficulties of this sort led to the adop- 
_ tion of a special carbon-vibrating and arc- 
striking mechanism in the lamp to shake 
off the slag while hot or break it when 
cold. Experiments along these lines, con- 
ducted over a period of several years after 
1900, did not prove very suecessful, only 
1 limitel number of flaming are lamps, 
using these special, “intimately mixed 
carbon and mineral salt” electrodes, hav- 
ing been tried, in this country at least. 

The large manufacturers of are lamp 
carbons soon appreciated the great value 
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of the flaming arc, but instead of work- 
ing along the line of mixing mineral salts 
with the carbon for electrodes, developed 
a much simpler and more reliable elec- 
trode for flaming arc lamps. ‘This was 
accomplished by simply squirting a regu- 


‘jar carbon shell for a cored carbon and 


instead of filling the hole with the usual 
carbon mixture, a special filling of 
mineral salts, etc., was put in. It is 
evident that if any slag forms, it would 
be at the extreme ends and not on the 
side of the carbons, so that the slag does 
not interfere with the contact between the 
electrodes at starting, a clean carbon sur- 
face always being presented. 

The placing on the market of such flam- 
ing arc carbons permitted the use of 
simpler and more reliable lamps which 
give a steady, shadowless and very power- 
ful light. 

The flaming arc lamp operates with an 
average arc voltage of forty-two and the 
current standard is about ten amperes for 
direct and twelve amperes for alternating 
current. 

A carbon of comparatively small di- 
ameter must be used. Experience proves 
that one-millimetre cross-section per am- 
pete is correct for the positive and about 
three-quarters-millimetre for the negative 
and for alternating carbons. With such 
thin carbons in an open arc lamp, the 
maximum life is one hour per inch of 
useful carbon. 

Flame arc carbons at the present mar- 
ket price, consuming at the rate of one 
inch per hour, cost about one cent per 
hour per lamp. The life of one pair of 
carbons varies with their length. Lamps 
are made to give ten, fourteen and seven- 
teen and one-half hours respectively, and 
the length of the lamp varies between 
thirty-two and forty-five inches. 

Each lamp consumes about 500 watts, 
making the cost of carbons two cents per 
kilowatt-hour. The depreciation and re- 
pairs amount to the same as for any other 
form of arc lamp. The labor required for 
cleaning and trimming is the same as for 
the old style open arc, costing about two 
cents per trim, or an average of 0.14 cent 
per lamp-hour. 

One 500-watt flaming arc lamp with 
vellow flame for general illumination will 
easily replace two open arcs of 500 watts 
each, or four enclosed arcs also of 500 
watts each, provided, of course, that the 
flaming arc lamp can be hung as high as 
necessary in order to distribute the light 


properly. 
The intensity of the flaming arc is so 
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great that a light alabaster globe is pref- 
erable to clear glass. The flaming arc, 
although a very large unit, has a remark- 
able diffusing and distributing power. 
The peculiar clearness of color of the 
light from the flaming arc and the ab- 
sence of all shadows, makes the light very 
attractive, and it is considered the best 
advertising medium, in the arc lamp line, 
at least, and is the greatest aid to the 
central station in fighting gas illumina- 
tion. | 

The 500-watt flaming arc lamp gives 
practically the same volume and quality of 
light on alternating current as it does on 
direct, which is an important point in 
favor of its adoption by central stations 
supplying alternating current. 

By reason of the fact that the greater 
part of the illumination comes from the 
arc flame, the flaming arc lamp may be 
used on much lower frequencies than 
other open or enclosed arc lamps. Lamps 
are in use on twenty-five and thirty-cycle 
circuits, showing less flicker than the en- 
closed are with forty and fifty cycles. 

The possibility of using flaming arc 
lamps on twenty-five-cycle circuits may in 
many cases induce adoption of this low 
frequency for general light and power 
distribution, which has heretofore been 
impossible on account of the unsteadiness 
and flicker when regular open and en- 
closed arc lamps are used. Large railway 
systems which have been electrified are 
using twenty-five cycles and future instal- 
lations will perhaps use the same fre- 
quency. For illumination of such rail- 
way propertics, the flaming arc is particu- 
larly adapted, and will permit the use of 
arc and incandescent lighting and power 
without the expense of installing and 
maintaining rotary substations, 

The flaming are lamp is not nearly so 
sensitive to voltage variations as the en- 
closed arc lamp. This is another point in 
its favor. 

Flaming arc lamps are now available 
for practically all circuits. On constant- 
potential direct current each lamp re- 
quires fifty to sixty volts, operating two 
in series on 100 to 125 volts, four on 200 
to 250 volts, ten on 500 volts, twelve on 
600 volts and fifteen on 750 volts. When 
more than two lamps operate in series, 
an external automatic cutout with equaliz- 
ing resistance is recommended with each 
lamp. | 

On constant-potential alternating cur- 
rent one lamp operates in multiple on 
fifty to sixty volts or two in series on 100 
to 120 volts. When one lamp is to oper- 
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ate in multiple on 100 to 120-volt circuit, 
a small auto-transformer is required to re- 
duce the line voltage to about fifty-five. 
On 220 and 440-volt circuits, lamps may 
be operated in conjunction with auto- 
transformers or other suitable compen- 
sators. 

The flaming arc lamp operates on any 
frequency from twenty-five to 140 cycles. 
On twenty-five and thirty-cycle circuits, a 
carbon of smaller diameter is required, 
which reduces the number of hours’ burn- 
ing with one trim to a maximum of thir- 
teen. 

One American-made flaming are lamp 
may be connected in series on 9.6-ampere 
constant-current are circuit for street and 
commercial outdoor window-lighting. 
This same lamp operates, in combination 
with a small pole-transformer, in series 
on any constant-current series-alternating 
arc or incandescent lighting circuit for 
street or commercial lighting. 

The American market has until re- 
cently been supplied with flaming arc 
lamps made in Germany, but now Ameri- 


A French Electric Villa. 

A description is given here by Frederic 
Lees of the electrical villa which has been 
fitted up by Géorgia Knap at Troyaes, an 
ancient cathedral town a few hundred 
miles from Paris. Mr. Knap is a me- 
chanical engineer and believes that elec- 
tric power will be used in various ways 
in the home of the future. Before de- 
scribing in detail the fittings of this house, 
Mr. Lees points out the apparent lack of 
appreciation of modern home conveniences 
in France. Their apartment houses are 
frequently fitted up most luxuriously in 
many ways, and yet are not furnished with 
telephones, elevators, electric lighting, or 
even bathrooms. At Mr. Knap’s villa a 
visitor who wishes to enter presses an 
electric button at the gate. If it be at 
night a search-light immediately flashes 
out, lighting him up, and a loud-speaking 
telephone asks what he wishes. By an 
ingenious arrangement of mirrors, the at- 
tendant at the house, about 300 yards 
away, is able to see who is at the gate. 
By turning a handle, the gate is opened 
and as the visitor enters it is closed again. 
On reaching the house, as the visitor 
enters the front door an electrically 
driven door mat automatically cleans his 
shoes. The rooms in the house are fitted 
up with electrical radiators, lamps, fans 
and all other conveniences. The equip- 
ment of the dining room is probably the 
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can-designed and made lamps can be had 
and at lower cost. The German manu- 
facturers use what is known as the 
clockwork escapement feed, controlled 
by shunt and series coils, and each lamp 
has a cutout intended to protect the 
shunt-coils from burnout, in case the car- 
bon should stick or be consumed before 
the current is switched off. Some of the 
American manufacturers have produced 
lamps without clockwork escapement feed 
and have adopted the clutch-sneak feed 
controlled by shunt and series coils. 
Whenever a shunt-coil is used its circuit 
must be opened automatically, if the car- 
bons should stick or be consumed, which 
necessitates the application of a cutout. 
Within the past six months a new type 


of American-made lamp has been put on > 


the market, which operates in series or 
multiple without shunt-coils, clutches and 
automatic cutouts. This lamp has a 
gravity feed, controlled by a rib, or pro- 
jection on one of the carbons, the lower 
point of which rests on a copper shoe. 
The other carbon hangs on the supported 
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one and both feed together when the rib 
on the supported carbon is slowly disin- 
tegrated. The disintegration of the car- 
bon rib is accomplished by feeding the 
current for the arc from the copper shoe 
to the carbon rib. The indirect heat from 
the arc and the weight of the carbons and 
their holders, pressing down on the rib, 
also assist in consuming it, causing an ab- 
solutely perfect and uniform feed with- 
out the slightest arc variation. 

Wherever the flaming arc lamp has been 
introduced, its reliability and high efl- 
ciency has been appreciated, and present 
indications are that the flaming-arc-lamp 
business will develop in an industry of 
enormous proportions. 

Up to within a short time, all flame arc 
carbons have been imported. Now, how- 
ever, American carbon manufacturers are 
supplying these carbons, and continued 


_ experience in their manufacture and in- 
creased production ought to materially re- 


duce the cost of carbons for flaming arc 
lamps. 


most elaborate. A dumbwaiter, some- 
thing like an ammunition hoist, rises 
from the kitchen to the table in the din- 
ing room just above. Around this table 
is a small grooved track. Meals are served 
without any servants entering the room. 
On a signal from the master of the house, 
each course rises through the dumbwaiter 
to the table, a trap door in the latter clos- 
ing automatically after the dish has ap- 
peared. The latter then moves slowly 
around the table, stopping for each guest. 
It finally returns to the kitchen the way 
it came. Next, a receiver for the used 
dishes appears, makes a trip around the 
table, and disappears in this way as each 
course is served in turn, the one in charge 
having complete control of the dish, as 
he can cause it to move around the table 
or to turn on its axis. The heating and 
ventilating arrangements of this room are 
most complete. In the kitchen, all the 
work possible is done by electric power. 
Cooking is carried out on electric heaters 
and in electric ovens, automatie time at- 
tachments indicating when each dish is 
ready. Polishers, cleaners, dish-washers 
and other devices are driven by small mo- 
tors. In the laundry adjoining there is a 
washing machine, a rinsing machine and 
a wringing machine, each driven by a 
small motor, but one hour being required 
to do all the family washing. The tem- 
perature is not only automatically con- 


trolled by heaters, but the ventilation is 
also carried out in the same way. 


Mr. Knap has drawn up elaborate plans 
for an electric villa in which the equip- 
ment is much more complete than that 
which he has installed in his own house. 
In this design the temperature of the 
house is controlled in summer as well ae 
in winter, cooled air being circulated 
through the walls during the hot weather, 
and practically all the duties of the serv- 
ants are performed by electrically driven 
apparatus—A bstracted from The Arch- 
tectural Record (New York), September. 
— 0 


Electrical Supplies for the 
Navy Department. 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., o 
September 17 for the following material: 
1,800 carbon brushes, 300 double-pole cut- 
outs, six 125-volt electric drills, 400 
fuses, 775 pounds of sheet fibre, eight 
electric grinders, 800 electric lamps, 800 
pounds of Manson friction tape, 250 
pounds of cotton insulating tape, 150 
pounds of fuse wire, 700 pounds of mas- 
net wire, and a miscellaneous assortment 
of electrical supplies, including silk, cot- 
ton and linen-web tape. This is all for 
delivery at the New York navy yard. 

—_ 
Wireless Telegraphy. 

A British consular report states that a 
wireless telegraph station has been estab- 
lished on high ground in western Dieppe: 
France, for experiments with the Artom 
system. Communication and experimen * 
are proceeding with Havre, and the pn 
are being prepared for a station at Par 
fleur, France. | 


om, 


September 14, 1907 


409 


The Effect of Higher-Efficiency Lamps on Station 


Output and Income. 


A Symposium from Central Station Men in the United States and Great Britain. 


N connection with the present issue of 
the ELECTRICAL REVIEW, no subject 
is of greater importance than the ef- 

fect of the new higher-efficiency lamps 
upon station output and income. In or- 
der to secure an opinion on this matter 
the question was put to a number of men, 
prominent in central station operation 
both in the United States and in Great 
Britain, the communications from the lat- 
ter having been obtained through our 
British correspondent, Albert H. Bridge. 
The replies to our question are based, in 
the main, upon an editorial which ap- 
peared in the ELECTRICAL Review for Au- 
gust 10. The passages in this editorial 
which bear directly upon the question are 
as follows: “Two immediate and opposite 
effects can be foreseen. The introduction 
of the high-efficiency lamps will, in the 
first place, tend to cut down the current 
output of the station. On the other hand, 
the economy resulting from the better 
efficiency of these lamps as sources of 
light should reduce considerably the cost 
of electric illumination and thus tend to 
increase the station output by securing 
more customers. . . . It seems probable, 
therefore, that the first effect of the new 
lamps will be a reduction of the station 
output, to be followed by an increase in 
business as soon as the lamps have demon- 
strated their economy.” 

At present there seems to be a disposi- 
tion to let matters shape themselves. In 
any event, there is apparent no apprehen- 
sion as to any ultimate disadvantage to 
the central station. The attitude seems to 
be summed up something like this: “The 
new lamps are here; we'll make the best 
of it.” Some of the communications fol- 
low: 


EDISON ELECTRIC ILLUMINATING COMPANY 
OF BROOKLYN. 

- . . I may say in general, however, 
that personally I have no fear as to the 
effect of the introduction of these lamps 
upon our revenue. Their supply will neces- 
sarily be limited at first, and the natural 
increase in the use of electric service due 
to the lowering of cost will more than 
make up for the reduction in current con- 
sumption. The past experience of all pro- 
gressive companies shows conclusively that 
the lowering of the cost of service is the 
Most helpful factor in increasing revenue, 
and the introduction of high-efficiency lamps 
should be welcomed by all companies as an 
essential advantage in the building up of 
permanently increased revenue. 


W. W. FREEMAN, 
August 29, Vice-President. 


DENVER GAS AND ELECTRIC COMPANY. 


Central stations have had some experi- 
ence with the effect of higher economy and 
efficiency lamps on their output and sales. 
The new high-efficiency lamps now being 
brought out may seem to indicate a reduc- 
tion in output, but a glance at the sales 
columns of past years in the central stations 
will reassure most managers. These figures 
show that higher efficiency means increased 
sales, and, usually, increased sales on pres- 
ent investment or to present users. 

A further example is shown in the gas 
industry, where the incandescent burners 
promised to reduce the quantity sold for 
illuminating purposes. Statistics, however, 
show a decided increase in sales with the 
more efficient burners. 

+ This would indicate that the standard of 
illumination is increasing even more rapid- 
ly than higher efficiencies. 

A word of caution is offered in taking 
up many of the high-efficiency lamps which 
may now seem to have reached a point of 
commercial availability. I believe there is 
great likelihood of our making a mistake 
here and advocating some of the new 
methods before they have become valuable 
commercially. 

FRANK W. FRUEAUFF, 
Vice-President and Manager. 


August 28. 


BIRMINGHAM RAILWAY, LIGHT AND POWER 
COMPANY, BIRMINGHAM, ALA, 


I would welcome any innovation or im- 
provement which cheapens electric light 
service to the customer, or which makes it 
more desirable to him. The result will al- 
ways be an extended field, increased usage 
and increased dependence on your service. 
I think it has never been the case that any 
such change has been wrought rapidly 
enough to produce any revolutionary effect, 
and it has been demonstrated over and over 
again that cheaper and more efficient serv- 
ice produces an immediate increase in 
usage. 
J. A. EMERY, 
Vice-President and General Manager. 


August 23. 


NEW ORLEANS RAILWAY AND LIGHT COMPANY, 
NEW ORLEANS, LA. 

The development of high-efficiency lamps 
has been so rapid that we can hardly real- 
ize the change at this central station. We 
are going slow in the introduction of these 
lamps, but we realize that the time is ap- 
proaching for us to take a stand in the 
matter. I have introduced a number to test 
their practical effectiveness, and there is 
no doubt that they have given great satis- 
faction wherever they have been placed. 
The claim that the loss of current so put 
on the station will be compensated by an 
increased number of customers owing to 
the better effects of the high illumination 
is yet to be proven. In stations which are 
making free changes of lamps, some plan 
will have to be adopted to equalize before 
any radical change can be made. We must 
go slow in the matter. The primary cost of 
these lamps also is a factor in lessening 
their purchase at this time. 

JOSEPH H. DEGRANGE, 


August 27. Second Vice-President. 


ELECTRIC AND WATER COMPANY, 
GRAND RAPIDS, WIS. 

It would seem to the writer that there 
can be no doubt as to the general benefit 
that electric lighting plants will derive from 
the installation of the higher-efficiency 


Jamps, as it will enable them to compete 
with gas and other similar plants that are 
being installed throughout the country. 
Customers naturally will use more lamps 
when they become cheaper, and the same 
amount of capital invested in power plants 
will be able to cover larger territory. 

The Electric and Water Company has 
been considering the advisability of adding 
to its plant, and the increase of the effi- 
ciency of the lamps will probably enable 
it to get along for several years without 
an addition. The Electric and Water Com- 
pany of this city is a strictly cooperative 
plant, built up on what is known as the 
“Wisconsin Valley Plan,” each consumer be- 
ing entitled to purchase stock at par in ac- 
“cordance with the amount of current used 
by him. It also furnishes the city lighting 
and power for pumping at the city water- 
works at actual cost. 

The capital stock paid in is $16,000. We 
have accumulated a surplus of $23,000, 
which remains with the plant, the dividends 
being limited. This city has an option to 
purchase the plant at any time. Ata recent 
election the question came up as to whether 
or not the city should take over the plant, 
and the result of the vote was to allow the 
management to remain as it is at the pres- 
ent. The effect of the present working of 
the plant is to have all the benefits that 
would be secured by a municipal plant and 
to keep the management out of politics en- 


tirely. 
E. P. ARPIN, 
August 22. President. 


EDISON ELECTRIC LIGHT COMPANY, YORK, PA. 


The new lamps will revolutionize things 
if they are found entirely satisfactory and 
can be sold at a reasonable price, but the 
price is against them in so far as they are 
sold at the present time, as well as the 
unreliability of the lamps. I do not think 
there are any of the new lamps which have 
sufficient life to justify the expenditure. I 
believe, however, that in course of time the 
tungsten will have much longer life, greater 
efficiency and greater economy than the 
ordinary carbon-filament lamp. When this 
time comes there will have to be a read- 
justment of the basis on which current for 
light is furnished. 

W. F. Bay STEWART, 

August 21. President. 
THE SEATTLE ELECTRIC COMPANY, 

SEATTLE, WASH. 


The introduction of the new lamps taking 
from one-half to one-third of the current 
required by the old lamps will be gradual, 
owing to the high first cost of the new 
lamps; this will prevent their general intro- 
duction, and in consequence the reduction 
of station output and income from existing 
business will be gradual. 

The greater economy of these lamps will 
naturally effect the cost of lighting to the 
consumer, which will have a tendency to 
increase the consumption by old consumers 
and also increase the number of new con- 
sumers. The drift in our cities is toward 
more brilliant illumination and electric light 
display, and this tendency will be en- 
couraged by the cheaper cost of the service 
to the consumer. Undoubtedly the final re- 
sult will be to greatly increase and stimu- 
late the use of electric lighting to such an 
extent that all losses in the beginning will 
be compensated for eventually. 

Central stations furnishing free lamp re- 
newals will confine themselves to the pres- 
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ent high-grade cheap lamps, at least until 
such time as the price of the new lamps 
permits their being furnished on the free- 
lamp-renewal basis. 

The advantage to be derived from the 
introduction of the new lamps must be 
shared for some time by the central station 
and the consumer, or at least until such 
time as the changed conditions brought 
about by the introduction of the new lamps 
are adjusted to the lesser output and incom 
of the central station. ’ | 

J. FURTH, 


August 28. President. 


The following represent a number of 
opinions recently expressed by English 
electricity supply and some other authori- 
ties on the probable effect of the new high- 
efficiency lamps upon the future of elec- 
tricity undertakings in England. The 
opinions have been furnished direct by the 


engineers themselves expressly for the pur- 


pose of this article: 


CITY OF BRADFORD, ENGLAND, 
ELECTRICITY OFFICES, 


We have not, up to the present, had 
sufficient experience in Bradford with high- 
efficiency lamps to be able to judge the 
future effect, of the same upon the station 
output and income. The tantalum lamp, in 
spite of its disadvantage in having to be 
run two in series, appears to be gaining 
ground, due, I think, to a certain extent to 
its novelty, but no other type of lamp seems 
to have yet caught on. 

As matters are at present it would appear 
to be simply a question of taking money 
out of the pockets of the supply authorities 
and putting it into the pockets of the lamp- 
makers, as it is very doubtful, when the 
high price of the lamps is taken into con- 
sideration and breakages allowed for, 
whether there is much to be gained at 
the present time by the use of the high- 
eficiency lamps where the price of current 
does not exceed 4d. per unit. and in 
cases of long-hour consumers is consider- 
ably below this amount. 

With regard to the future, I am of the 
opinion that, as far as consumers who are 
at present connected are concerned, the gain 
due to the higher efficiency will be devoted 
to the provision of more light and that, al- 
though the lamps will consume less energy 
per candle-power, higher candle-power lamps 
will be used. 

This applies more particularly to shops, 
but I believe that even in the case of private 
houses the result will be the same, as of 
late years the incandescent gas mantle giv- 
ing from forty to seventy candle-power has 
been used in the place of one or two sixteen- 
candle-power flat-flame burners, and people 
generally are becoming used to a consider- 
ably higher standard of artificial lighting. 

Should this prediction be correct, it fol- 
lows that the output for lighting purposes 
of electrical generating stations is not likely 
to be decreased. except perhaps temporarily 
during the period in which the high-effi- 
ciency lamps are showing their capabilities 
and before the results obtained from the 
same cause a number of new consumers to 
be connected. 

TrOoMAS ROLES, 


August 20. City Electrical Engineer. 


COUNTY BOROUGH OF HANLEY. ENGLAND, 
ELECTRICITY WORKS. 


The experience in both London and here 
has shown that the income from lighting 
of most stations will remain more ar less 
stationary, as the publice demand a very 
much cheaper supply, and it is only by re- 
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ducing‘ the price per unit that the competi- 
tion of incandescent gas can be properly 
met. Thus in the last few years the 
price has dropped from an average of 
4d. or 5d. to an average of a little 
over 3d. In this district the price per 
unit for lighting purposes only has fallen 
by one-third pence in each of the last two 
years, and further reductions cause this fall 
to be continued. I find that. with the 
cheapening of the supply. the advantage of 
the Osram or other metallic-filament lamps 
is merely to increase the light—people put- 
ting in a nominal fifty-candle-power Osram 
in place of a carbon-filament sixteen-candle- 
power lamp. I do not think in the general 
result that the consumption of electrical 
energy will be seriously affected on existing 
consumers’ premises. while the immensely 
better illumination obtained will bring other 
new customers from gas lighting. 


C. H. YEAMAN, 
Borough Electrical Engineer. 
August 20. 


BOROUGH OF HARROGATE, ENGLAND. 
ELECTRICAL ENGINEER’S OFFICES. 


We have already a considerable number 
of metallic-filament lamps in this town 
which have been in use for six months, and 
their use is largely increasing monthly. 
So far as our experience goes, up to the 
present the natural expansion of business 
more than compensates for the reduced 
accounts from individual customers by rea- 
son of these new lamps being introduced. 

In certain parts of the district where 
larger transformers were necessary some 
time back, we are finding that it is no 
longer necessary to buy larger transformers. 
due to the more efficient lighting and saving 
in current. 

The seriousness of the position is not so 
marked as it would have been were it pos- 
sible to make these lamps of small candle- 
power. We find that thirty-two-candle-power 
metallic-filament lamps are taking the place 
of ordinary sixteen-candle-power lamps. 
thus raising the standard of light. Another 
advantage we are finding is that in remote 
areas. and on networks where small ‘cables 
are used. we need not supplement the net- 
work by increasing the copper. as metallic- 
filament lamps do not show the drop in 
voltage to the same extent that carbon- 
filament lamps do. 

My view is that for the next year or two 
the tendency will be to somewhat decrease 
the sale of current; but the time will soon 
arrive when the extension of business due 
to the lessened expense of electric lighting 
will far outweigh any temporary loss 
caused by the transitional stage. 


GEORGE WILKINSON, 
Borough Electrical Engineer. 
August 20. 


BIRMINGHAM, ENGLAND, ELECTRICITY WORKS. 


I do not think the effect of the new high- 
efficiency lamps will be detrimental to elec- 
tric supply undertakings. So far we have 
not noticed any reduction in the receipts 
in Birmingham from this cause, although 
many of our consumers have substituted 
the new lamps. I think the reason is that 
many consumers, such as shopkeepers, have 
installed a larger candle-power and conse- 
quently the receipts for current remain ap- 
proximately the same. The general use of 
these new lamps will. of course, reduce re- 
ceipts, but I feel convinced that the. greater 
economy of the light will lead to a large 
expansion of the lighting business. I find 
that when this economy is put clearly þe- 
fore a prospective consumer it is often the 
means of inducing him to adopt electric 
light. whereas he would not consider adopt- 
ing the old four-watt lamps. 


R. A. CHATTOCK, 
City Electrical Engineer. 
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COUNTY BOROUGH OF BARROW-IN-FUEBNESS, 
ELECTRICITY WOBKS. 


The tantalum lamp has been adopted to 
a considerable extent in this town. Its effect 
upon the output and income of these works 
varies considerably according to the class 
of consumer, and it would be difficult, with- 
out making a very careful examination of 
each individual consumer’s account, to say 
whether up to the present time the intro 
duction of these lamps has resulted in an 
increase or decrease in output from these 
works. I have no hesitation, however, in 
saying that these lamps will ult{mately be 
a great benefit to supply authorities. In 
the better class of shops. clubs, hotels, etc., 
where good lighting has for some time past 
been regarded as a necessity. there is no 
doubt that the introduction of the high- 
efficiency lamp has resulted in a consider- 
able loss of revenue to the supply authori- 
ties: against this loss, however. must be set 
the greater satisfaction of the consumer 
with electric lighting. and the retention of 
certain consumers who might otherwise, for 
economical reasons, be induced to revert 
to gas lighting. The amount of this loss of 
revenue, of course, varies very considerably 
according to circumstances, but I may per- 
haps mention a typical case of a public 
building which has come under my personal 
observation. In this building I have had 
about 140 eight. sixteen. and thirty-two 
candle-power carbon-filament lamps replaced 
by fifteen and one-half and twenty-three 
candle-power tantalum lamps. The lighting 
has been greatly improved, the amount 0 
light being on the average probably from 
fifteen per cent to twenty-five per cent better 
than previously; the consumption in ar 
tricity since the tantalum lamps were cf 
stalled has been about thirty-five per ree 
less than during the corresponding p 
of last year, the hours of lighting being 
practically the same. H. R. BURNETT. 

Borough Electrical Engineer. 

August 21. 


CORPORATION ELECTRICITY WORKS, BOLTON., 
ENGLAND. 


Ultimately I believe the result will be 
very large increase in both output ee 
income, as in England the main factor in 
keeping back the general adoption of i 
tricity for illuminating purposes is, Ha 
the question of price. gas being aes 
at comparatively low rates, and secon j 
the diffculty caused by the ae 
wiring houses for electric supply Pe 
already been supplied with gas, but I ae 
that the latter difficulty will be alates 
when there is a real ee Cee 

'i nating i 
electric supply for illum Ea 
Borough Electrical Engineer. 
August 21. 


WEST HAM (ENGLAND) CORPORATION ELECTEIC 
SUPPLY. 

The advent of the high-efficiency electric 
lamp is our most valuable aid to increase 
output and income. As an example: is 
district supplied by a feeder which ne 
heavily overloaded was canvassed fOr 
cale of Osram lamps with a view to Orie 
ing some of the load off the feeder. oa 
first result of this was a slight reductio 
in the load. f 

Second—Within three weeks the ted 
creased popularity of electric light resu ne 
in several new consumers coming oD 
main. | d to 

Third—The consumers getting use 
the increased light of the high-efficieneY 
lamps. using more lamps than before, R 
creasing considerably the total number a 
lamps on the main as before the adri 
of the metal filament. These facts spea 
for themselves. 

A. Huanu SEABROOK, 
Engineer and Manager. 
August 22, 
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A became impressed with the possi- 
bility of bettering the efficiency of 
conversion of electric power into light. 
The possibilities of gasous conductors and 
luminescent materials ‘were worked over 
for several years and while some results 
were obtained which were more than in- 
teresting from a scientific point of view, 
the limitations were such, that it could 
be seen that it would be extremely difh- 
cult to produce commercial illumination 
by the method which seemed to come near- 
est to the direct conversion of electric 
power into light. 

The ordinary incandescent filament 
lamp meets the requirements of commer- 
cial conditions in a very satisfactory man- 
ner, as the small units enable the engi- 
neer to secure a good distribution of light. 
The form of the lamp is such that it with- 
stands mechanical strains, it is used in 
small units, so the failure of one or more 
units does not interfere with the remainder 
of the system. 

The writer’s work upon incandescent 
conductors began about seven years ago 
and for four years the work conducted 
in his own private laboratory in the West, 
but three years ago it was found that 
Professor Herschel C. Parker, of Colunn- 
bia University, was carrying on an investi- 
gation of conductors at high temperatures 
along the same lines as the writer, and that 
each had secured data and experience of 
value to the other, so the laboratories were 
brought together and since that time in- 
vestigations have been in progress continu- 
ously at Columbia University. 

Our work has extended over practically 
every element whose physical propertics 
gave any promise of success in both the 
metallic and non-metallic bodies. Ex- 
tensive experiments were conducted with 
refractory metals, and while a number of 
them were capable of withstanding a tem- 
perature much higher than could be borne 
‘by the ordinary carbon filament, a com- 
parison of the properties of metallic fila- 

ments compared with the properties of 
some of the non-metallic substances, con- 
vinced us that the proper line to work 
upon was for the production of some com- 
posite material which would possess as 
far as possible, the desirable features of 
both the carbon filament and the metallic 
filament. The following considerations 


were the basis of this reasoning: 


NUMBER of years ago, the writer 


The Helion Light. 


By Walter G. Clark. 


CARBON FILAMENT. 

The carbon filament is of- sufficiently 
high resistance so that the voltage of an 
ordinary commercial circuit can be ab- 
sorbed in a comparatively short filament 
and this, with a sufficient cross-section 80 
that the carbon filament lamp is mechanic- 
ally strong. The limitation on the fila- 


Dr. HERSCHEL C. PARKER, CoO-DISCOVERER 
OF THE HELION LAMP. 


ment is that when a current is passed 
through a carbon filament, the carbon 
begins to disintegrate at between 1,400 and 
1,500 degrees centigrade (black body tem- 
perature) and the carbon which is vapor- 
ized or shot off is deposited upon the gla-s 
walls of the lamp, reducing the efficiency 
both by reducing the cross-section of the 
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filament and by rendering the walls of the 
lamp opaque to visible wave lengths. The 
useful life of the lamp is determined bv 
the time which a lamp will burn before the 
efliciency is thus reduced to a point at 
which it is more economical to purchase 
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a new lamp than to pay for the extra wat- 
tage required. 
METALLIC FILAMENTS. 

Comparing these characteristics of the 
carbon filament with the characteristics of 
the metallic filament, we have the follow- 
ing: 

The conductivity of all of the refractory 
metals is considerably better than the con- 
ductivity of carbon. For this reason, a 
filament, to utilize the voltage of a com- 
mercial circuit, must necessarily be either 
very long or of very small cross-section. 
If the filament is made with a cross-sec- 
tion sufficiently great so that its me- 
chanical strength will be satisfactory, it 
must have considerable length to provide 
cnough resistance. This produces a lamp 
of much greater candle-power than is used 
in ordinary practice. If the filament is 
made of small cross-section so that a lamp 
of low candle-power can be produced, the 
filament is exceedingly fragile and pro- 
vision must be made to support consider- 
able length of a very delicate filament. 

In considering the temperature charac- 
teristics of metallic filaments, this is dis- 
tinctly positive, i. e., the resistance is 
much less when the filament is cold than 
it is when hot. For this reason, there is 
a rush of current when the lamp is turned 
on, This is of course of small consc- 
quence with the individual lamp but 
would be of some importance in throw- 
ing in extensive circuits of all metallic 
filament lamps. This characteristic, how- 
ever, has its advantage, as the resistance 
increases very rapidly with increase in 
temperature in consequence of which, the 
lamp is much better able to withstand an 
excessive voltage and a slight variation 
in voltage is less apparent in the light. 

Another matter which demands con- 
sideration, is the fact that on account of 
the greater emissivity of the metallic fila- 
ment at temperatures above incandescence, 
a greater per cent of the energy applied is 
given off as light. 

The Helion filament is a composite fila- 
ment in which the base used is a verv 
small carbon filament. It is possible for us 
to use other bases, but the carbon seems 
best suited to the requirements. Under the 
method by which we now make the fila- 
ment, the small carbon base is mounted 
in a treating jar verv similar to the one 
ordinarily used in treating or flashing the 
carbon filament. Tn this treating flask, a 
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compound containing silicon is deposited 
upon the filament. For this purpose, we 
have developed apparatus which is very 
nearly as automatic as the method used 
in flashing the carbon filament. The ma- 
terial deposited is, apparently, at first car- 
ried into the carbon but as the process is 
carried further, the filament takes on a 
surface deposit. As soon as this occurs, 
the emissivity increases very greatly and 
the color of the light changes from the 
characteristic color of a carbon filament to 
a much whiter light and this with prac- 
tically no change in temperature. 

The filament is built up with this de- 
posit until the desired resistance is reached 
when the current is cut off. The filament 
is then ready to be mounted in the or- 
dinary glassware used for a carbon fila- 
ment. The resistance of the Helion fila- 
ment is sufficiently high so that we are able 
to utilize 110 volts in a single corrugated 
loop. That this filament exhibits the de- 
sirable characteristics above enumerated 
for both carbon and metallic filaments is 
evidenced by the fact that the filament has 
sufficient mechanical strength so that it is 
practically impossible to break it without 
breaking the glass enclosing the lamp. 

The filament may be burned in any posi- 
tion and in some recent tests a temperature 
of 3,300 degrees centigrade was reached 
before the filament showed any very de- 
cided tendency to sag or soften. The 
curve shown here is a comparison of the 
emissivity, at varying temperatures, of the 
Helion lamp and a three and one-half- 
watt carbon filament lamp supplied by 
the Electric Testing Laboratories. The 
candle-power determinations were made at 
the Electric Testing Laboratories and the 
temperature determinations were made by 
means of the Fery absorption pyrometer at 
Columbia University. 

It will be noted that at 1,380 degrees 
centigrade (black body temperature), the 
carbon filament lamp required practically 
nine watts per candle-power while at the 
same temperature the Helion filament re- 
quired three and one-half watts. The car- 
bon filament lamp was rated at three and 
one-half watts per candle-power. At this 
rating the temperature observed on the 
pyrometer was 1,510 degrees. To this 
figure should be added a correction for 
selective radiation. This we have found 
to be about 100 degrees, which would 
make the actual temperature of the fila- 
ment operating at three and one-half watts 
1,610 degrees, according to our observa- 
tions. 

It will be noted on this curve that at 


ELECTRICAL REVIEW 


1,600 degrees (black body temperature) 
the carbon filament lamp required two and 
one-half watts per candle-power and the 


Helion filament lamp one and one-half . 


watts per candle-power. At this tempera- 
ture, the disintegration of the carbon fila- 
ment was so rapid that the efficiency be- 
gan to drop off materially, but the Helion 
filament at 1,700 degrees (black body tem- 
perature) consumed 1.07 watts per candle- 
power. 

We have found that the Helion filament 
possesses a negative temperature coefficient 
up to about 1,350 degrees centigrade, at 
which temperature the coefficient becomes 
positive and from there on the filament ex- 
hibits a decidedly positive temperature 
characteristic, so in the Helion filament, 
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candle-power in the larger-sized lamps, 18 
indicated by the fact that we have operated 
a lamp of 400 candle-power at 300 watts 
for in the neighborhood of 300 hours in a 
very imperfect vacuum, after which the 
filament was taken down and examined, 
but aside from the oxidation due to the 
air present when the lamp was started, 
there was practically no change in the fila- 
ment. 

We have experienced considerable diff- 
culty in producing a cement which would 
form a joint between the filament and the 
leading-in wire, as the ordinary carbon 
cement gives up a carbonaceous gas which 
is detrimental to the filament and reduces 
its life, but we have now produced a 
cement which appears to fulfil the re- 
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we have both the negative temperature co- 
efficient at starting, and the desirable posi- 
tive temperature coefficient at the tempera- 
ture at which the filament is to operate. 
Another feature possessed by the lamp is 
that the decrease in candle-power appears 
to be very slight so that our experience at 
the present time indicates that the lamp 
would operate up to a point where the fila- 
ment parts, with a reduction in efficiency 
of less than five per cent. 

The filament, on account of its positive 
temperature, coefficient when incandes- 
cent, withstands an overload remarkably 
well ånd an excessive voltage usually de- 
stroys the leading-in wires or the glass in 
the stem of the lamp without damaging 
the filament. 

That the lamp is able to operate at an 
efficiency of better than one watt per 


quirements and we are engaged at the 
present time in developing commercial 
methods of manufacturing the filaments 
and the materials required in its produc- 
tion. 

The filament possesses another advan; 
tage over the metallic filament in that it 
can be manufactured in a factory 
equipped for making the ordinary carbon 
filaments with but very slight change in 
the equipment, and on account of the in- 
creased proportion of blue rays in the 
light emitted by the Helion filament, the 
light approaches more nearly to direct 
sunlight than does any other lamp with 
which we have been able to compare i. 

It is for this reason that we had oe 
temerity to approach the name nuig 
in christening the new lamp the “Helion. 
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The Sirius. Colloid Lamp. 


HE work of Dr. Hans Kuzel in the 
field of colloidal chemistry has 
been of the greatest value both to 

pure science and to electrotechnology. A 
number of scientists have worked with col- 
loids and made many interesting observa- 
tions regarding them, but few seem to 
have recognized the applicability of the 
study of colloids to a host of familiar 
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_The name Sirius colloid lamp is used to 


designate the product of a process which 
may be applicd to any mctal or metals 
which it may be desired to use, and by its 
use it has been possible to reduce all the 
rare metals to service as lamp filaments. 
By reducing the desired metal to the col- 
loidal state it is possible readily to purify 


it to the highest degree, and while in the 
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Fig. 1.—CANDLE-HOUR CHARACTERISTIC OF SIRIUS CoLLoip Lamp. 


but perplexing chemical phenomena, and 
much less the possibly great commer- 
cial importance which will result from the 
application of the principles of colloidal 
chemistry to the industries, until the an- 
nouncement early in last year of the re- 
sult of Dr. Kuzel’s work in this field. 
The announcement of a one-watt-per- 
candle incandescent lamp awakened the 
most intense interest in electrical circles, 
but the method employed which made the 
result possible opened the eyes of the 
world to a new field of chemistry. 

A metallic-filament lamp of very high 
efficiency has been long sought. The diff- 
culties have been chemical, in obtaining 
certain of the rare metals sufficiently pure, 
and mechanical, in forming the most de- 
sired metals into wires of sufficient 
strength to form a practicable lamp and 
of dimensions such as to make a low- 
candle-power lamp for the voltages gener- 
ally in use. Decided steps in advance 
have been made from time to time as in- 
dicated by the tantalum, osmium, iridium, 
and most recently the tungsten lamps, 
with all of which there have been, unfor- 
tunately, some well-recognized weaknesses 
Which have prevented their fulfilling the 
hopes and expectations of those who are 
waiting and working for the perfect lamp. 

By reference to the “perfect lamp” I 
do not wish to imply that the product of 
Dr. Kuzel is properly described. It will 
be interesting, however, to analyze the 
Sirius colloid lamp as it is, as a basis 
for Comparison with other existing lamps. 


colloidal state it may be easily forced 
through the finest dies and thus made into 
threads or filaments of any desired di- 
ameter. The most important characteris- 
tic is, however, that the filaments formed 
by the reduction from the colloidal state 
to the crystalloidal state—which is the 
state in which we ordinarily know all the 
metals—is absolutely homogeneous. This 
term homogeneous is used not only chem- 
ically but physically, distinguishing the 
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Fig. 2.—WatTTs-VOLTS AND CANDLE-PoWER- 
VOLTS CHARACTERISTICS OF SiRIU8 COLLOID 
LAMP. 


body to which it is applied from a drawn 
wire which, as is well known, is greatly 
modified on its surface. There is good au- 
thority for the assumption that this sur- 
face modification properly accounts for, or 
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at least is intimately associated with, the 
less satisfactory performance of tantalum 
lamps on alternating than on direct cur- 
Again, the term excludes a fila- 
ment made up of particles sintered to. 
gether—a fair analogy being a rod forged 
from a solid-steel ingot and one forged 
from a lot of small scraps. 

It is, however, the physical characteris- 
tics of the lamp and its electrical perform- 
ance which are of vital interest. One of 
these life performances is the crucial test. 
Fig. 1 is based on tests made by the offi- 
cial laboratory of tests in Austria, where 
the most complete tests available have 
been made. The curve shown is believed 
to be fairly representative of the present 
lamp. Exceptional tests have been made 
showing a life of over 4,000 hours and 
practically without change in candle- 
power, which is a proper basis for expect- 
ing much improvement in the future. 

The behavior of the lamps on abnormal 
voltage is also interesting. The chart, 
Fig. 2, is drawn from measurements 
made in Vienna by the writer last year. 
Tt is interesting to notice the extreme 
limit of efficiency recorded, i. e., 0.2 watt 
per candle. At such efficiency the life 
is very short of course, being measured 
rather in minutes than hours, but it shows 
what severe electrical usage the lamps will 
stand momentarily without breaking 
down. 

Although the manufacture under Dr. 
Kuzel’s patent has not yet been begun in 
America, his lamps are being made to 
the extent of about 10,000 daily in three 
factories in Europe, so that the practica- 
bility of the lamps from a manufacturing 
point of view is thoroughly established. 
They are being shipped without difficulty, 
safe delivery being guaranteed. 

Since the processes of Dr. Kuzel per- 
mits of the perfect manipulation of any 
metal or metals, it is very improbable that 
any further advance can be made along 
the lines of incandescent filament lighting 
than will be the outgrowth of the work al- 
ready done. 

The future of a one-watt-per-candle 
electric lamp in smal] units for commer- 
cial circuits is assured by the fact that 
it makes electric light the cheapest form 
of artificial light, while possessing so 
many advantages of safety and conve- 
nience over all others. 


FEW years ago we frequently 
heard the remark that although 
great progress had been made in 
nearly every branch of applied electricity, 
as far as electrical illumination was con- 
cerned, practically no improvement had 
been made in the twenty years since its 
introduction. | 
During these long years of apparent in- 
activity in the development of electric 
lighting devices, illumination by means 
of gas was making very rapid strides due 
to the invention of the incandescent gas 
mantle by Dr. Auer von Welsbach, which 
very much increased the efficiency of gas 
as an illuminant and made it a 
serious competitor of the incandescent, 


and, to some extent, the arc lamp. 
This competition called very urgently 
for higher efficiency in both forms 


of electric lamps, and a great many in- 
ventors gave their attention to the sub- 
ject. 

In the early days of the development of 
the carbon-arc lamp, a great many lines 
of research were followed and a great 
many forms of lamps invented. Among 
the many things tried was the introduc- 
tion of various salts into the carbon to 
increase the light-giving quality. This 
was suggested by the knowledge that salts 
introduced into the ordinary carbon arc 
would cause it to give the light which 
corresponded with the metallic base of the 
salt used, a fact which had been first util- 
ized in the science of spectrum analysis. 
It was easily found that the metals of the 
alkaline earths, such as barium, calciuin 
and strontium gave the best results. The 
great difficulty, however, was that these 
substances formed a slag which prevented 
the lamp’s relighting after being turned 
off. 

In America, very little improvement 
was made in carbon-making, but in Ger- 
many a very high degree of perfection was 
reached, especially in the cored carbons of 
Siemens. This invention did away with 
the unpleasant flickering which was sup- 
posed to be inseparable from an are lamp, 
and those lamps using this form of carbon 
are so satisfactory that on the Continent 
they have not been superseded by the en- 
closed form, in spite of the frequent trim- 
ming which they require. 

As the cry for more efficient lighting 
went up, it was natural that all avenues 
were searched for means to inerease it. 
The first to revive the old idea of putting 
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salts of the alkaline earths in the carbons 
was Bremer, who exhibited a lamp in 
1902 which used an electrode made by 
mixing salts of the alkaline earths with 
carbon. Bremer met with the same diffi- 
culty that all his predecessors had encoun- 
tered: slag formed, preventing the arc 
from starting after it had once been ex- 
tinguished. To overcome this, he in- 
vented innumerable devices to strike the 
arc, which only added complications with- 
out removing the difficulties. At this stage 
his experiments attracted the attention of 
the various carbon-makers on the Conti- 
nent, and especially in Germany. These 
people, bringing to bear their great knowl- 
edge of the art soon discovered that they 
could overcome the difficulties which had 
been experienced by using a carbon con- 
taining a small amount of the light-giving 
salts introduced into the core of a cored 
carbon, at the same time keeping the size 
of the carbon as small as was consistent 
with a fair life. These principles in car- 
bon construction coupled with the skill 
of the German arc-lamp makers has made 
this type of arc lamp universally popular 
on the Continent. 

The highest efficiency is obtained by the 
salts of calcium alone, but the light is a 
golden-yellow. This was the form in 
which it was first sent out, but the car- 
bon-makers, by a combination of other 
salts, have produced a carbon in which the 
yellow is less pronounced, at the same time 
not. materially lowering the efficiency. Un- 
like other forms of colored illumination, 
the yellow light does not preduce an un- 
pleasant physiological effect; in fact, I 
have found this light rather more accept- 
able than seme other forms which are 
much whiter, 
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The Flaming Are Lamp. 


With us the flaming-arc lamp, as it is 
called, is a newcomer, but it has made a 


good start, and as soon as its good points 


are fully appreciated, its use will be 
greatly increased; for as it stands to-day 
it is the most efficient form of lighting 
known, having a range in efficiency of 
between one-eighth and one-quarter 
watt per candle. That the life of the 


. electrodes, being shorter than the life of 


the enclosed arc, may hinder its introduc- 
tion in some places, is probable, but its 
high efficiency will at last triumph. As 
regards mechanical construction, the 
lamps used on the Continent which give 
the best results are those that adopted the 
plan first suggested by some of the early 
workers in the field, of forming the arc 
at the end of the two downwardly-point- 
ing carbons at a slight angle to each other, 
and maintaining the arc at these points 
by means of electromagnets energized by 
the current. 

The light of the flaming arc is derived 
from a glowing gas, a light of a different 
character from that given by an incan- 
descent body—such as the carbon arc from 
an incandescent crater. 

The light given by an incandescent body 
is always accompanied by rays which do 
not contribute to its light-giving qualities, 
but which represent radiated energy. In 
the case of a glowing gas, however, though 
only a few rays are sent out, all of them 
are usually luminous, so that the efficiency 
of sources of light which are based on 
glowing gas is the highest we have yet 
found. | 

The Germans, with their love of refine- 
ment, have stuck to the old form of clock- 
work lamps, which have gone entirely out 
of use in this country. Naturally, in de- 
vising flaming-arc lamps, they introduced 
the clock-work, so that the flaming-are 
lamp first presented to the American mar- 
ket, being of German make, was of this 
type, and in consequence did not prove 
attractive. This objection is now removed 
and lamps with downwardly-pointing car- 
bons having no clock-work are obtainable. 
In fact, in construction, some of them are 
no more complicated than those of the 
enclosed type. l 

With these changes in the construction 
of the lamp, which better fit it for the 
American market, I see no reason why 1! 
should not become as popular in this coun- 
try as it is abroad, where it seems to have 
become the most popular form of illumi- 
nation for all places where general light- 
ing is required. 
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The portraits shown on the following four pages are of the representative men, executives 
and sales managers, of the manufacturing incandescent lamp companies. This is one of 
the youngest of the industries, though it has rapidly risen to large proportions, 
both in capital invested and people employed. The United States census figures 
for 1905 show a total output for that year of 114,296,053 incandescent lamps. 

The figures for 1900 are given as 25,717,630. It is estimated that the 
output for 1907 will be well over 200,000,000 incandescent lamps. 
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Photometry at the Bureau of Standards. 


N July 1, 1901, in accordance with 

an Act of Congress passed the pre- 

` ceding March, the Bureau of 
Standards was established to supersede the 
old office of Standard Weights and Meas- 
ures, which prior to that time, in a re- 
stricted way, had performed the functions 
of a national standards laboratory. By the 
terms of the Act the functions of the new 
Bureau were to “consist in the custody of 
the standards ; the comparison of the stand- 


ards used in scientific investigations, en- 


gineering, manufacturing, commerce, and 
educational institutions with the standards 
adopted or recognized by the Government; 
the construction, when necessary, of stand- 
ards, their multiples and subdivisions; the 
testing and calibration of standard meas- 
uring apparatus; the solution of prob- 
lems which arise in connection with stand- 
ards; the determination of physical con- 
stants and the properties of materials, 
when such data are of great importance 
to scientific or manufacturing interests, 
and are not to be obtained of sufficient ac- 
curacy elsewhere.” 

From a humble beginning with a per- 
sonnel of fourteen men, and with tempo- 
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in the northwestern suburbs of Washing- 
ton. 

The work in photometry was inaugur- 
ated in the fall of 1902 in one of the base- 
ment rooms of the Coast and Geodetic 
Survey building. For nearly two years 
it engaged the attention of only a single 
laboratory assistant, but in the spring of 
1904, the photometric section moved to 
mare commodious quarters in the new 


Fig. 1.—STANDARD PHOTOMETER Bencn, NATIONAL BUREAU OF STANDARDS, WASHINGTON, D. C. 


rary quarters in the buildings of the Coast 
and Geodetic Survey, the Bureau of 
Standards has developed into an institu- 
tion with a force of 110 employés, and 
occupying three new laboratory buildings 
situated on a seven and one-half-acre tract 


Mechanical Laboratory, and since that 
time the growth has been more rapid. At 
present the work is carried on by an as- 
sociate physicist, two assistant physicists, 
a laboratory assistant, and a laboratory 
apprentice. 


EQUIPMENT. 

The photometric equipment consists at 
present of one standard photometer, one 
Matthews integrating photometer, one 
commercial photometer, one spectrophoto- 
meter and various auxiliary photometric 
and electric apparatus, which will be de- 
scribed briefly in the following paragraphs. 

The standard photometer bench (Fig. 1) 
is used in all work on standard lamps, 
and in the investigation of special prob- 
lems. The photograph from which Fig. 
1 is made was taken when the bench was 
set up for the investigation of Talbot’s 
law, in which Nernst glowers, covered by 
cylindrical hoods were used as sources. 
One of the hoods is shown in position ; 
the other is sitting on the table beside the 
bare filament. 

The bench is of the Reichsanstalt pat- 
tern, supplied with a Lummer-Brodhun 
contrast screen. By the use of a sufh- 
cient number of diaphragms covered with 
black velvet and suitably placed, stray 
light is excluded to such an extent that 
the leakage of light into the photometer 
screen is entirely negligible, although the 
walls of the room are of a light color. The 


Fia. 2.—SEcToRED Disc MOUNTED ON PHOTOM- 
ETER Bar, NATIONAL BUREAU OF STAND- 
ARDs, WASHINGTON, D. C. 

ecmparison lamp, on the right, is mounted 

on a carriage, which is connected by means 

of adjustable links to the carriage sup- 
porting the photometer screen. The com- 
parison lamp thus moves with the screen, 
remaining at a constant distance from it, 
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so that the illumination on the right side 
of the screen remains constant during a 
series of measurements. 

The standard and test Jamps are placed 
successively in the socket on the left, and 
measured either stationary or rotating, as 
occasion may demand. The horizontal 
rotator (shown in the photograph with 
the driving shaft disconnected) was de- 
signed and constructed at the Bureau. It 
has four rotating mercury contacts, two 
for current and two for voltage. The 
shell and the base of the socket are each 
divided into two parts, insulated from 
each other, to one of which the current 
lead is connected, and to the other the 
potential lead. In this way the voltage 
ig measured on the base of the lamp, re- 
ducing greatly any error that may be due 
to a bad contact between the base of the 
lamp and the socket.” 

The sectored disc shown in the photo- 
graph is used when rotating to reduce the 
apparent intensity of a source by a known 
amount. It is one of the most conve- 
nient instruments in a photometric labor- 
atory, and is used extensively in the work 
at the Bureau. In Fig. 2 this disc is 
shown on a large scale. It is mounted 
directly on the shaft of a small -motor. 
In a subsequent paragraph a new form of 
disc will be described, and the investiga- 
tion of Talbot’s law will be referred to. 

All of the electrical measurements are 
made by means of a potentiometer in terms 
of a Weston standard cell. The voltage of 
the lamps is reduced by a suitable multi- 
plier, and current is determined by the fall 
in potential across a standard resistance. 
By means of a convenient multiple switch, 
mounted in front-of the potentiometer, 
voltage or current on either lamp can be 
determined quickly with an accuracy of 
one or two parts in 10,000. The galva- 
nometer is mounted on the wall several 
feet behind the bench, but the spot of light 
is focused on a graduated scale right be- 
hind the potentiometer, and at a con- 
venient height for observation. 

A new universal support and rotator 
recently constructed at the Bureau (Fig. 
3) may be mounted on one of the stand- 
ard carriages belonging to the bench, for 
determining distribution curves around 
incandescent lamps. This instrument may 
be used either as a universal rotator, or 
as a universal lamp holder, since it is pro- 
vided with two graduated circles in planes 
perpendicular to each other. A lamp may 
be set quickly to any latitude and azi- 
muth, with an accuracy of a fraction of 
one degree. The axis of rotation is hori- 
zontal, making possible the use of mer- 
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cury contacts. Any lamp from four 
candle-power to a hundred candle-power 
can be measured, and many types of 
reflector shades and diffusing globes 
can be mounted with the lamps. By 
means of an adjustable counterpoise 
the instrument is always in equilibrium, 
and therefore free from mechanical 
strains. 

In Fig. 4 is shown the integrating pho- 
tometer for the direct measurement of 
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moved when the photograph was taken. 
The instrument is at present provided 
with an equality Lummer-Brodhun pho- 
tometer screen, but this will be replaced 
shortly with a contrast screen. The test 
lamp is mounted in a special form of ro- 
tator, which has two sockets—one up- 
right and one inverted, so that the new 
types of lamps with weak filaments can 
be mounted and even rotated at a low 
speed. The comparison lamp is moved 
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mean spherical and mean hemispherical 
candle-power of incandescent lamps. It 
is of the Matthews pattern modified in 
theory and construction. It is ten and 
one-half feet high, and is provided with 
twenty pairs of mirrors. It is installed in 
a room by itself, and although the walls 
and floor are as nearly dead black as could 
be procured conveniently, black velvet has 
to be used freely in order to eliminate 
stray light. The black velvet was re- 


back and forth by means of a graduated 
steel tape, on which the distance is read. 
Voltage is measured on a laboratory 
standard voltmeter, and current by means 
of a millivoltmeter and shunt. 

The commercial bench (Fig. 5), set up 
in the same room with the standard pho- 
tometer, is used principally in testing 
samples of lamps purchased by the Gov- 
ernment departments, This bench was 
specially designed and constructed in the 
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instrument shop of the Bureau. The hori- 
zontal rotator, mounted on the left, was 
purchased from the General Electric 
Company. It is equipped with the ordi- 
nary treadle for reversing the direction of 
rotation, so that lamps can be spun into 
and out of the socket. To the left of the 
horizontal rotator is a special end-on ro- 
tator made at the Bureau, for the pur- 
pose of determining the candle-power of 
lamps in the direction of the tip, since 
this is frequently specified in the purchase 
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screen is placed at sixteen candle-power, 
or at the proper point on the scale corre- 
sponding to the candle-power of the stand- 
ard lamp. The screen is moved back and 
forth over a limited distance by means of 
a belt operated by a wheel situated under 
the table, and in a convenient position for 
the hands of the observer. 

A new feature of this bench is the 
multiple candle-power scale, which in con- 
junction with a variable rotating sectored 
disc, permits of direct candle-power read- 
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opening and rotated, and the fifty-candle- 


power scale is used. The intensities of 
lamps in the neighborhood of fifty candle- 
power can then be read directly without 
moving the photometer any considerable 
distance from the central position. This 
latter feature is a distinct advantage, on 
the ground both of accuracy and of con- 
venience. When lamps of a lower candle- 
power than sixteen. are to be measured, 
such as eight-candle-power, or four-can- 
dle-power lamps, the sectored disc is 
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of incandescent lamps. This end-on ro- 
tator is driven by means of a belt run- 
ning over a pulley on the vertical shaft 
of the horizontal rotator, so that both are 
driven by the same motor, and at the same 
speed, direct and reversed. Both rotators 
are provided with mercury contacts. 

The comparison lamp is mounted in a 
fixed position at the other end of the 
bench, and the voltage on this lamp is ad- 
justed until there is a balance against 
the standard lamp when the photometer 


ings for lamps of all intensities, without 
moving the photometer screen over any 
great range of distance. One of the 
pieces of steel tubing forming the track 
is slotted, and within this tube is mounted 
a rotating drum graduated with five or six 
different candle-power scales, and operated 
by means of a thumb-screw. By turning 
the drum the desired candle-power scale 
can be brought beneath the slot. If fifty- 
candle-power lamps are to be measured, the 
variable disc is set to the proper angular 


placed on the other side of the screen, be- 
tween it and the comparison lamp. 

The voltage measurements are made by 
means of a deflection potentiometer recent- 
ly designed at the Bureau by H. B. Brooks. 
With this instrument the voltage can 
readily be adjusted to 0.1 volt or better 
in less time than it takes to make a cor- 
responding adjustment with a voltmeter, 
and the accuracy of the instrument is 
much higher. The energy supplied to the 
lamp is measured on a Weston wattmeter. 
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This instrument, in connection with a va- 
riable resistance, controlled by the position 
of the photometer screen, permits of di- 
rect readings of watts per candle. In 
series with the pressure circuit of the watt- 
meter are two resistance blocks, bridged 
by a sliding contact, fastened on the mov- 
ing carriage, which holds the photometer 
screen. The resistance in series with the 
pressure circuit of the wattmeter is al- 
ways such for any position of the photom- 
eter screen that the watts are cut down 
in inverse proportion to the candle-power, 
so that the wattmeter indicates watts per 
candle directly. 

In a new room which has recently been 
assigned to photometric work, another pho- 
tometer bench will be installed within 
the next few months. The plans for this 
bench, which will be constructed in the 
instrument shop of the Bureau, are being 
drawn up now, but sufficient progress has 
not been made to warrant any description 
at this time. : 

The small amount of life-testing which 
the Bureau has undertaken has been done 
on direct current, but a large alternating- 
current generator will be available within 
the next year, so that the capacity of the 
life rack may be increased from 200 lamps 
to 500 or 1,000. 

In addition to the several complete pho- 
tometer benches which have been de- 
scribed, there is much auxiliary apparatus 
which constitutes an important part of the 
equipment. A Brace spectro-photometer, 
with a special form of variable sector made 
by Franz Schmidt and Haensch, of Ber- 
lin, from designs by Professor Brodhun, 
is provided for studying the spectral dis- 
tribution of light from radiant sources. 
Flicker photometers of both the Sim- 
mance-Abady and the Franz Schmidt and 
Haensch forms have also been secured. 

As stated in an earlier paragraph, the 
sectored disc is one of the most convenient 
pieces of apparatus in the Jaboratory. The 
Bureau has a number of dises with fixed 
openings, and one or two with variable 
openings, but the principal difficulty with 
the discs of variable openings is that the 
range of angle is not sufficiently great. If 
each of the two discs forming the com- 
pound disc has a fixed opening of 180 de- 
grees, the range of opening of the com- 
pound disc is from 180 degrees to 0 de- 
gree, but no angles greater than 180 de- 
grees can be obtained. That is, the ap- 
parent intensity of the source when the 
dise is rotating is never greater than one- 
half the intensity when the dise is sta- 
tionary. Now it is frequently desirable to 
get a gradual change in angular opening 
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without cutting down the intensity as 
much as 50 per cent, i. e., it is desirable 
to use angular openings between 180 de- 
grees and 360 degrees. With the present 
form of variable sector composed of but 
two separate discs, if the maximum 
angle is increased, the minimum angle in- 
creases very rapidly, so that the angular 
range of the disc is cut down. Thus if 
the fixed opening of each disc is 300 de- 
grees, the range of the compound disc is 
only from 300 degrees to 240 degrees. In 
order to obtain the desired large angle 
without sacrificing the small angles, it oc- 
curred to the writer to make a compound 
disc having two principal component discs 
with fixed openings of. 300 degrees, and a 


‘number of very thin auxiliary discs whose 


only function would be to close the gap 
formed between the two principal discs 
when these are moved over one another in 
such a way as to reduce the angle between 
their calibrated edges. Between 300 de- 
grees and 240 degrees this fan-like set 
of very thin discs does not come into play, 
but when the angle between the calibrated 
edges of the two principal discs is made 
less than 240 degrees, the dises no longer 
overlap, so that there is an opening be- 
tween the other edges. This opening is 
covered by the auxiliary discs. 

A disc of this kind has recently been 
made for the Bureau by W. and L. E. 
Gurley, who worked out the details of me- 
chanical construction. Since the actual 
angular opening is only used to compute 
the ratio of transmission, we had this disc 
calibrated in per cent, which is much more 
convenient. It is also calibrated directly 
in candle-power, assuming the compari- 
son lamp to be sixteen candle-power. The 
first disc made for the Bureau did not 
extend to 300 degrees, t.e., eighty-three 
and one-third per cent, but only to about 
seventy-eight and one-half per cent. 
There is no particular difficulty in ex- 
tending the range a littie over 300 de- 
grees if desired, but if the angle is made 
very much larger the number of auxiliary 
discs has to be increased greatly. At least 
one side of the dise should be blackened 
in order not to reflect light to the pho- 
tometer screen. 

The standard lamps of the Bureau con- 
stitute an important part of the equip- 


ment. These include five Hefner lamps, 


two Vernon-Harcourt ten-candle-power 
pentane lamps, one Carcel lamp, and a 
large number of incandescent lamp second- 
ary and working standards. A compara- 
tive study of the various lamps that have 
been proposed as standards and are in use 
at present, is contemplated. 
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TESTING. 

The work in photometry may be classi- 
fied roughly under two general heads: 
testing and investigation. An important 
function of the Bureau is to verify stand- 
ard lamps for lamp manufacturers or test- 
ing laboratories. The Bureau does not 
undertake at present to supply standard 
lamps, or to season new lamps for use as 
standards, but if seasoned lamps are sub- 
mitted they are standarized at a nominal 
fee. The question is frequently asked, 
“What standard of candle-power is used 
at the Bureau?” Although the Bureau 
has adopted a definite unit of candle- 
power, which it maintains through incan- 
descent lamp secondary standards, it has 
not as yet adopted a primary photometric 
standard. This fact should be empha- 
sized, as it is sometimes stated erroneously 
that the Bureau has adopted the Hefner 
lamp as the standard. Neither the Hef- 
ner nor any other lamp has been or will 
be adopted as a primary standard until the 
various lamps that have been proposed as 
standards have been investigated thor- 
oughly. What has been done has been to 
adopt a unit of candle-power which bears 
a certain ratio (100 : 88) to the Hefner 
unit as maintained at the Reichsanstalt. 
This seemed to be the best way of arriv- 
ing at the English parliamentary candle, 
which was supposed to be the common unit 
of candle-power in the United States, both 
for gas and electric jamps. Inasmuch as 
the unit can probably be maintained con- 
stant through incandescent lamp second- 
ary standards for an indefinite period, the 
adoption of a primary standard, though 
important, is not immediately urgent. 

In addition to the testing of secondary 
or working standards, the Bureau under- 
takes to do a certain amount of commer- 
cial testing for various departments of the 
Government, and for private firms or in- 
dividuals in cases of dispute, or where au- 
thoritative results are especially desired. 
It is prepared at all times to make special 
tests whenever these are practicable, to 
render assistance in the development of 
the proper methods of measuring lumi- 
nous sources and illumination, and to aid 
as far as possible both the manufacturer 
and the consumer in drawing up suitable 
specifications for the purchase of lamps. 

It has been seen that the present equip- 
ment of the Bureau is designed for the 
most part for the testing of electric in- 
candescent lamps. Although no work has 
been done thus far on are lamps, and little 
work on the photometry of gas and oils, it 
is hoped, in the course of time, to broaden 
the work so that there will be facilities for 
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measuring any kind of luminous sources. 
The photometry of incandescent lamps has 
been developed first, because there seemed 
to be more demand for it. 

INVESTIGATION. 

Not the least important part of the 
work is the investigation of problems in 
photometry. This includes the study of 
standards—primary, secondary and work- 
ing, the development of accurate methods 
of photometric measurement, and the in- 
vestigation of physical laws upon which 
the science of photometry depends. The 
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arately in the form of a reprint, which 
may be obtained upon application. A list 
of the papers published up to the present 
time, containing in a few words a state- 
ment of the nature or results of each in- 
vestigation, is now in press. The follow- 
ing list of papers on photometry has been 
copied from this source, the numbers re- 
ferring to the order of publication in the 
Bulletin: 
PAPERS ON PHOTOMETRY. 

No. 12. “On the Theory of the Mat- 

thews and the Russell-Léonard Photom- 
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on a photometer bench the leakage of light 
into the photometer due to the diffuse re- 
flection from white walls is shown to be 
so small as to be negligible. 

No. 26. “Talbot’s Law as Applied to the 
Rotating Sectored Disc,” E. P. Hyde. The 
apparent intensity of a source, before 
which a sectored disc is rotating rapidly, 
is found to be proportional to the total 
angular opening of the sectored disc for 
all angles between 288 degrees and ten 


degrees. 
No. 30. “An Efficiency Meter for Elec- 
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scope of the work is therefore very broad, 
and the best results can be accomplished 
by maintaining a proper balance between 
investigation and testing. The one makes 
possible continual improvements in the 
other, and this in turn suggests fertile 
fields for further investigation. 

The results of the investigations at the 
Bureau are published in the “Bulletin of 
the Bureau of Standards,” and also at 
times, usually in abstract form, in some 
of the technical journals. Each paper 
printed in the Bulletin is published sep- 


eters for the Measurement of Mean 
Spherical and Mean Hemispherical Inten- 
sities,” E. P. Hyde. The accuracy of these 
instruments in measuring lamps with va- 
rious simple polar distribution curves is 
investigated. The method is given for 
computing the best arrangement of any 


given number of mirrors to obtain rela- 


tive values between lamps having differ- 


ent distribution curves. 
No. 20. “The Use of White Walls in a 


Photometric Laboratory,” E. P. Hyde. If 
proper black velvet screens are employed 


tric Incandescent Lamps,” E. P. Hyde and 
H. B. Brooks. By means of a variable re- 
sistance in series with the pressure circuit 
of a wattmeter and controlled by the posi- 
tion of the photometer screen, the watt- 
meter is made to indicate watts per can- 
dle directly. 

No. 43. “On the Determination of the 
Mean Horizontal Intensity of Incandescent 
Lamps by the Rotating Lamp Method,” 
Edward P. Hyde and F. E. Cady. A study 
of the errors incident to this method, due 
(1) to the distortion o7 the filament on 
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rotation, and (2) to the inability of the 
eve to estimate accurately a badly flick- 
ering illumination. By the use of a single 
stationary mirror accurate measurements 
of mean horizontal candle-power can be 
made, even with badly flickering lamps. 

No. 50. “A Comparison of the Unit of 
Luminous Intensity of the United States 
with those of Germany, England and 
France,” Edward P. Hyde. A number of 
seasoned incandescent lamps were carried 
abroad and measured in authoritative 
laboratories in the three countries named. 
The ratios of the units obtained through 
them are compared with the ratios gener- 
ally accepted, and with those obtained in 
other recent investigations. 
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No. 51. “Geometrical Theory of Radiat- 
ing Surfaces with Discussion of Light 


Tubes,” Edward P. Hyde. Assuming Lam- ~ 


bert’s cosine law and the inverse square 
law to apply to infinitesimal! surfaces, the 
errors incident to applying them to finite 
surfaces are deduced for several simple 
cases. From a consideration of the case 
of an infinitely long, uniformly bright 
strip of finite width a theory of light tubes 
is developed. 

No. 61. “An explanation of the Short 
Life of Frosted Lamps,” Edward P. Hyde. 
The rapid decrease in candle-power of 
frosted lamps is due, at least partly, to the 
increased absorption of the carbon film 
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deposited on the inner side of the bulb. 
Owing to the diffuse reflection at the 
frosted surface, a relatively large part of 
the emitted light is compelled to traverse 
the absorbing carbon film three or more 
times before finally emerging. Results of 
confirmatory experiments are given. 

No. 63. “On the Determination of the 
Mean Horizontal Intensity of Incandes- 
cent Lamps,” Edward P. Hyde and F. E. 
Cady. A continuation of a previous in- 
vestigation on this subject (see reprint 
No. 43). Other types of lamps are 
studied, and the methods and results of 
similar experiments by Uppenborn are úis- 
cussed. 


Some Artistic Requirements of Artificial Illumination. 


apt phrase. The object of this 

paper is to accent somewhat 
broadly this aspect of the general problem 
of artificial illumination of architectural 
structures. The Illuminating Engineer- 
ing Society has done mueh good work in 
clearing up our generally mixed and hazy 
notions as to the meaning of the various 
units used as a basis of measurement, and 
the value of the many types of light 
sources considered from the standpoint of 
color, life, and energy-efficiency. There 
has been, however, decidedly little study 
of the architectural features of the vari- 
ous illuminants and their adaptability to 
any particular scheme of interior arrange- 
ment; and it further appears that the 
subject of efficiency has been greatly ex- 
aggerated. 

The energy-efficiency of the light 
source is, of course, a very important item 
in the consideration of any lighting 
scheme, but this in its turn must eventu- 
ally be controlled by the higher term of 
efficiency of the scheme as a whole. The 
ratio of output to input does not cease 
to be a factor at any assumed standard 
distance from the lamp centre. Its vaiue 
is eventually determined by purely psy- 
chological considerations—by the mental 
effect which the usable light has upon 
the beholder. By this I mean, that if an 
interior designed to give certain har- 
monies of color or form under normal 
daylight us to direction and diffusion, is 
distorted or over-emphasized in any re- 
spect by any given type of interior il- 
luminant, then the actual watt-efficiency 
of that particular light source can have 
very little, if any, weight in determining 
its suitability for the particular case. 


66 E art of illumination” is a very 
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On the other hand it is perfectly pos- 
sible, and often desirable, to make the 
effects due to artificial illumination differ 
decidedly from the effects obtained by 
daylight, and this gives rise to a problem 
far more difficult of solution than one 
where artificial illumination only is to be 
used. The interior architectural and color 
arrangements will rarely admit of any 
careless handling of shadows and color of 
impinging light. The problem then be- 
comes one that can only be successfully 
treated through thorough sympathy with 
the aesthetic features of the case. 

The primary difficulty is that the di- 
rectness and added diffusion of general 
interior lighting tend to unduly accent 
the less important elements in the design 
with a corresponding diminution of the 
prominence of the salient architectural 
features. The result is an apparent flat- 


ness and loss of interest. Such an in- 


terior, while lighted with due considera- ` 


tion of the proper distribution and inten- 
sity of light from a purely engineering 
standpoint, may still be excessively trying 
directly to the eyes, and, indirectly 
through the nervous system, by the lack 
of prominent features that arrest the at- 
tention. This is sometimes the case in 
large halls and auditoriums where the 
general simplicity of the design is still 
more simplified by undue diffusion of the 
interior illumination. The result is quite 
as injurious and productive of optical 
strain as too little or too much light and 
badly placed light sources. 

A knowledge merely of inverse square 
laws, polar diagrams, coefficients of re- 
flection, and efficiency of light sources is 
a pretty poor equipment wherewith to at- 
tack a problem in which aesthetic values 


are of any moment. The subject should 
be approached rather from the standpoint 


of the effects to be obtained than 
from the standpoint of the lamp. 
The problem is not what effects 


will result. from any empirical ar- 
rangement of a certain type of lamp, but 
what arrangement is necessary to produce 
certain pre-established effects. And these 
effects must be pleasing and restful to the 
eye, otherwise they can not» possibly be 
artistic. | 

It would be an exaggeration to liken 
the engineer of illumination to an en- 
gincer of decoration, but the terms serve 
to illustrate the point that I wish to make. 
The decorator or architect must have a 
thorough, -exact knowledge of his ma- 
terials and their uses in his art, but this 
is a very different thing from the results 
he gets by an application of his knowl- 
edge. His design embodies his feeling 
for harmony in color and proportion un- 
der the conditions set by the problem. The 
conception of the design is not governed 
by established scientific generalities. 
Science is called upon to show in what 
way the idea may best be embodied, and 
it goes without saying, that if the design 
is correct, it will readily lend itself to 
actual construction. 

The data upon which the illuminating 
engineer is to base his calculations can 
not be obtained merely by scaling up the 
area to be lighted and by assuming a gen- 
eral shade for surface color. Formulas 
are meaningless unless they result m 
practical solutions. Except under very 
special conditions illumination is not a 
matter of lighting plane surfaces, but 
rather is its object that of making pleas- 
ing and restful a decorated structure. 
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The primary considerations that must 
govern the design of an architectural 
lighting scheme are: 

(1) The general form of the structure 
to be illuminated—is it massive or slen- 
der? Does it require the use of shadows, 
and to what extent, in order to set in re- 
lief the principal features? Do the struc- 
tural members—columns, pilasters, soffits, 
arch members, etc.—require accenting ? 

(2) The relation of the decoration to 
the structural lines. In good design, 
where the structural lines form the chief 
beauty of the structure, and where proper 
care has been taken under (1) to accent 
these lines, usually the decoration will 
be sufficiently pronounced. If, however, 
decoration is used, as it often is, to cover 
up a paucity of conception, it is sometimes 
necessary to accent the decoration in lieu 
of the structural motif; otherwise a 
feeling of unbalance may result. Or the 
very reverse of this treatment may be 
necessary. As an instance of the use of 
these two foundamentals of illuminating 
engineering, I will take as an illustration 
a certain auditorium lighted during the 
day by windows behind the audience and 
by a huge stained-glass skylight in the 
ceiling. This skylight is necessarily of 
primary importance in the architectural 
scheme, and its size requires rather broad 
dividing mullions and molded borders, all 
of which are heavily decorated, which is 
bad, as the headroom is not sufficient to 
remove the appearance of undue weight. 
To give a feeling of stability the mullion 
lines’ are carried down the arched ceiling 
by false beam soffits, which in turn rest 
upon a wide molding carried around the 
walls. The wall is so paneled that the 
soffit lines are carried down to the base 
board without any actual pilasters. This 
arrangement of arched ceiling and heavy 
molding provided an excellent oppor- 
tunity for the use of cove lighting, with a 
resulting softness and diffusion of arti- 
ficial light, which, from a purely engineer- 
ing standpoint, is well carried out. But 
the unfortunate feature of the scheme is 
that the great diffusion produces such an 
absence of shadows that the false beam 
soffits are flattened out and the heavy 
ceiling brought still lower in appearance, 
resulting in a sense of structural weak- 
ness. The attention of the audience is 
distracted by the feeling that the ceiling 
is about to fall and an effect is produced 
quite as trying as would be caused by an 
excessive intrinsic brilliancy in the 
illumination. A much better effect, with 
greater economy, could have been pro- 
duced by the use of lights above the 
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skylight to give it an appearance of semi- 
transparency, thus increasing instead of 
reducing the apparent headroom, and by 
accenting the points of support where the 
beam soffits joined the skylight molding 


by the use of short-stemmed fixtures. The _ 


space between the soffits could be deepened 
by tinting, and the structural lines on 
the walls accented by the use of well- 
shaded wall fixtures. | 

The positions of columns used to sup- 
port a gallery or a roof, particularly in 
churches, require to be accented at night, 
otherwise the illumination in the aisles 
may carry the eye beyond the columns, 
its natural resting place, to the walls be- 
hind. 

A further point under this heading is 
perspective. Interior lighting, unless de- 
signed with great care, will often entirely 
destroy the perspective effect of parts of 
the structure lying at any distance from 
the eye. For this reason parallel rows of 
lights ‘arranged vertically are to be 
avoided. Great brilliancy of interior illu- 
mination also tends to reduce the per- 
spective, as the eye becomes less sensitive 
to changes in brilliancy at high intensi- 
ties. Further, as the lights recede, they 
are brought more into the field of vision 
and so receive a false accent, due to their 
claim upon the attention. 

The point always to be remembered is 
that the interest in a building or interior 
generally, lies,in its structural lines and 
points of support. They are its principal 
features and require to be brought into 
prominence. 

I do not mean that the actual usable 
light need come from these points. They 
are merely to serve as means of arresting 
the attention by supplying somewhat 
more than the general quantity of illumi- 
nation over limited areas. While not al- 
ways economical from a mathematical 
standpoint, such light sources are often 
decidedly economical from a psychological 
standpoint, which, as I have already 
pointed out, is really the determining 
factor in artistic illumination. 

(3) The consideration next in impor- 
tance is the color scheme. A pleasing ef- 


fect of change may sometimes be pro- 


duced by the alteration in tone due to the 
difference between the reflected daylight 
and artificial illumination. But this is a 
matter requiring careful judgment and 
certain foreknowledge of the results. It 
must be remembered that it is not bright 
white light, but rather a broadly diffused 
light of a grey or greenish tone that fil- 
ters through the window panes during the 
day, and that when the sun is low enough 
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to shine directly into the interior it gives 
light of a yellow or orange tone. Very 
rarely is it possible to depart from these 
colors in artificial illumination without 
producing startling and staring effects. 
The field for contrast lies rather in the 
difference in direction and diffusion of 
light, and this may be achieved in a mul- 
titude of ways provided the considerations 
pointed out in (1) and (2) are taken 


into account. 


Great brilliancy is rarely pleasing and 
often injurious to the eye. As is well 
known, the eye can not properly discrim- 
inate details or contrasts under the strain 
due to excessive illumination, which, as 
has already been pointed out, produces an 
apparent flatness in the architectural de- 
sign. From an artistic standpoint, and 
very probably ultimately from a physio- 
logical standpoint, the brilliancy of in- 
terior illumination should be kept as low 
as is compatible with comfort and safety. 
There is no evidence that the insatiable 
craze for excessive lighting that has made 
its appearance in this country is con- 
ducive to any beneficial results. The ar- 
gument that since the eve is subjected to 
the great brilliancy of sunlight without 
excessive strain, a similar brilliancy may 
be approached safely by artificial means, 
does not take into account the great dif- 
ference in quality between the two con- 
ditions. | 

Of course, any color used in decoration 
may be made excessively trying by im- 
proper or excessive illumination; but cer- 
tain colors, such as high reds, blues, or 
purples, are inherently injurious, and 
where they are used extensively it is prac- 
tically impossible to secure general illu- 
mination that will be sufficiently intense 
for ordinary use without producing op- 
tical fatigue if the eye is subjected to its 
influence for any considerable period. 
Under such conditions the color value of 
the illuminant must be suitably adjusted 


to tone down any disagreeable vividness. , 


Decorative color used in this way is gen- 
erally absurd from an artistic standpoint, 
and is rarely encountered except where 
bad taste has governed the design. In 
any case where such conditions are to be 
met, it is desirable to leave the colored 
surfaces in comparative darkness, as they 
naturally will be during the daytime, 
since their low coefficient of reflection will 
conduce to deep shadows. 

The usual and most natural general 
decorative colors are greys, browns, greens, 
vellows, soft orange or white, and may go 
with considerable brillianey of illumina- 
tion, which will, of course, be more or less 
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modified by the diffusing and reflecting 
qualities of the surfaces. White and 
light-colored surfaces require somewhat 
careful treatment if the natural cheer- 
fulness of the interior is not to be over- 
emphasized. The illumination of a light- 
tinted room of any architectural preten- 
sions is normally much diffused, and 
shadows wall play an important part in 
the general effect. These shadows must 


not be obliterated by artificial illumina- ' 


tion. 

These several conditions determined, it 
then remains for the engineer to cast 
about for a type of illuminant provided 
with suitable globes, reflectors, etc., that 
will meet the conditions of the problem 
most economically, and that will at the 
same time be suitable for use in a fixture 
that will harmonize with the decorative 
and architectural features of the scheme. 
In the first place, the essential idea at 
the basis of every architectural design is 
founded in a structural purpose. The 
line of static force, carried out by the 
column and the arch line, is the primary 


EVIVED and newly aroused inter- 
est in photometry has been oc- 
casioned by a belated recognition 

of its important bearing upon artificial 

lighting. Recent notable strides taken by 
illuminating engineering as a legitimate 
specialty have led to considerable dis- 
cussion of the photometry of single light 
sources, and of total illumination. Such 
discussion has brought to the surface the 
existing confusion in photometric units 
and nomenclature. The I!uminating En- 
gineering Society has been prompt to 
recognize these difficulties, and to take ap- 
propriate action in the appointment of an 

International Committee on Nomencla- 

ture and Standards, which committee is 

authorized to cooperate with other rep- 
resentative bodies. 

Much of the confusion as to terms used 
in photometry has been occasioned by the 
application of names adopted in connec- 
tion with a given system of units to simi- 
lar quantities based upon an entirely dif- 
ferent system of units; for example, the 
name applied to the unit of illumination 
intensity in France, has heen applied in 
Germany to a unit of illumination in- 
tensity based upon a different unit of 
luminous intensity. In the two countries, 
therefore, the lux designates values which 
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motive, and the aesthetic worth of the 
design depends upon securing a propor- 
tion between the members that will pro- 
duce a sense of stability and equilibrium. 
The column, arch, or suspension that is 
not used as a visible means of support for 
a superimposed structure is about as bad 
from an aesthetic standpoint as is pos- 
sible, and it is interesting to note that a 
supporting member properly proportioned 
for the work it has to do is naturally suit- 
able for good architectural treatment. 
Decoration is used never as a means of 
support in itself, but merely to accent the 
principal structural features without con- 
cealing or disguising them. 

A lighting fixture is quite as amenable 
to these canons of -architecture as is a 
massive cathedral. The fixture is used 
to support lamps with their attendant 
shades and reflectors, and this should be 
the most evident thing about it. The 
lamps themselves usually being insignifi- 
cant when not lighted, it is important to 
accent the holders by means of ornament, 
and where the fixture is necessarily sim- 
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differ to such a degree as to occasion con- 
siderable confusion. 

Much of the nomenclature used in pho- 
tometry in the United States of America 
is derived from a system of units adopted 
at the International Congress of Elec- 
tricians, held at Geneva in 1896. At this 
conference a paper was presented by Pro- 
fessor Andre Blondel, proposing a system 
of photometric units. This paper was re- 
ferred to a committee of such eminent 
men as von Alteneck, Arno, Hospitalier, 
Janet, Kapp, Palaz, Rey and Rosseau. 
The report of this committee, which 
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ple, but little decoration should be used 
at any other point. The matter of propor- 
tion between the several members is, of 
course, of primary importance. 

These are considerations that rarely re- 
ceive sufficient attention. Lighting fix- 
tures are usually treated as minor items 
in the design and often go far toward 
ruining an otherwise pleasing work. But 
the fact remains that if the purpose of 
the device 1s constantly held in view, no 
proper engineering requirements will 
make any demands upon it that can not 
be met in a suitable manner. 

This article does not pretend to en- 
croach upon the purely scientific side of 
illumination. It merely attempts to indi- 
cate where the illuminating engineer must 
look for his problem. He has no à 
priort solution. His business is to meet 
the conditions at hand and to devise a 
scheme of illumination that will do much 
more than supply so many candle-feet 
over a given area. Here lies the chief 
difficulty of his profegsion. 


was adopted by the congress, recommended 
the system of units proposed in Blondel’s 
paper, with only slight changes. The sys- 
tem of units and the definitions which 
were given, follow: 


Standard of Name of Unit. 5 shat ag 
Luminous Inten- 

Sity.... ... .« Bougie (candle) I 
Luminous Flux. umen $= IQR 
INumination In- _ Lumen b 

tensity....... SaM Dar 

, Bougie per Sq. I 
Brighbtness...... Mere $ eang 
Quantity of 

Light........ Lumen-hour Q=e?T 


DEFINITIONS. 

Unit of Luminous Intensity—Bougie. 
The luminous intensity of a source formed 
by five square millimetres of incandescent 
platinum, at the temperature of solidi- 
fication, measured at a relatively great 
distance along a line normal to the sur- 
face of the platinum. This is intended 
to equal one-twenticth of the Violle stand- 
ard. 

Unit of Illumination Intensity—Lus. 
The illumination intensity produced by 4 
punctiform source, of luminous intensity 
equal to one bougie, on a normal surface 
one metre distant. 

Unit of Flux—Lumen. The flux re- 
ceived by a surface of one square metre 
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having uniform illumination intensity of 
one lux. 
Unit of Quantity of Light—Lumen- 


hour. The product of unit flux by unit 


time. 

Unit of Intrinsic Brightness—Bougie 
per square metre, The brightness of a 
surface of unit intensity per unit surface. 

The units as adopted by this congress, 
and as listed above, have only such inter- 
national significance as their merit may 
invest them with; for English and Ameri- 
can engineering bodies were not authori- 
tatively represented in the discussion of 
these units, and German delegates form- 
ing a minority may or may not have en- 
dorsed the system. The adoption of the 
report is said to have been far from unani- 
mous, and only after a spirited discus- 
sion of some of the points involved. 

_ Respecting a standard light source, it 

may be said that the International Con- 
gress of Electricians in 1884 adopted 
Violle’s platinum standard. The Inter- 
national Congress of Electricians in 1889 
adopted as a unit of luminous intensity 
one-twentieth of the Violle platinum 
standard, designating this unit as the 
bougie decimale (decimal candle). 

Blondel, in his paper ‘before the 1896 
congress noted objections to the Violle 
platinum standard, because of practical 
difficulties in its use. This had resulted 
in the practice of deriving the bougie deci- 
male from the Carcel lamp, which the de- 
terminations of Violle had shown to be 
equal to 9.68 bougie decimale. In prac- 
tice, therefore, the Carcel lamp had be- 
come the primary standard light source 
in France. In England, the spermaccti 
candle was fast being displaced by the 
Vernon-Harcourt ten candle-power pen- 
tane standard. In Germany, the Verein- 
kerze had been practically supplanted by 
the Hefner-von Alteneck ainvl-acetate 
lamp, which had become the legal stand- 
ard of light in that country. Blondel con- 
sidered that these three lamps constituted 
the only primary standard light sources 
with which one had to deal in practice. 
All were liable to variations and practical 
difficulties, which necessitated careful and 
expert manipulation. The Hefner lamp 
was perhaps more reliable and satisfactory 
than the Carcel or Harcourt lamp. The 
photometric unit being in reality a physi- 
cal quantity with a physiological coeff- 
cient, must be empirical; therefore, there 
could he no serious objection to the adop- 
tion of a suitable abitrary unit of luminous 
intensity, such as that proposed above, in 
the absence of a fundamental unit which 
could be accepted internationally. 
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In the paper discussing these units, 
much stress was laid upon the possibility 
of differences between the “visual acuity’ 
and “equal brightness” methods of deter- 
mining luminous intensity. It was sug- 
gested that in important comparisons of 
light sources, particularly those sources 
in which the more refrangible rays pre- 
dominate, results obtained by both 
methods should be stated. 

The report of the committee, as adopted 
by the congress, included a suggestion 
that, as the bougie unit of luminous inten- 
sity differed from the Hefner unit by only 
from two to six per cent, the two might 
be used interchangeably for many pur- 
poses. ‘More recent determinations indi- 
cate this difference to be in the neighbor- 
hood of eleven per cent, so that this loose 
statement as to the relation between these 
two units has occasioned much confusion, 
as a result of which we find the lux, the 
unit of illumination intensity, used in 
connection with the Hefner, in Germany, 
and in connection with the bougie in 
France. There is, perhaps, no one unit 
which has been so variously defined as the 
lux. If one searches far enough he can 
find some more or less authoritative defi- 
nitions of the lux based upon every unit 
of luminous intensity that has ever been 
recognized. It has even been defined as 
the illumination produced upon a nor- 
mal surface at a distance of one meter by 
a Carcel. It is well to bear in mind that 
this unit, as proposed and adopted at the 
1896 congress, at Geneva, was based upon 
the bougie as a unit of luminous intensity. 

Blondel laid emphasis upon the possi- 
bilities of usefulness of the unit of light 
flux, the lumen. Many difficulties were 
experienced, because of the rating of il- 
luminants by intensity in a single direc- 
tion, or in a single zone, the general re- 
sult of which was an over-rating of arti- 
ficial light sources. It was out of the 
question to persuade electrie lighting in- 
terests to rate lamps in terms of mean 
spherical intensity, which, from the 
academic standpoint, was the logical basis 
of rating. The adoption of the lumen as 
a unit of light flux, offered the possibility 
of rating lamps by their total luminous 
flux, which would mean, for ordinary in- 
candescent lamps rated at sixteen candle- 
power horizontally, about 160 lumens. 
There could be less commercial objection 
to a change of this character than to a 
change which would involve the rating of 


lamps by means of the mean spherical in- 


Sn, PS 
1 At conference of the International Committee on 
Photometry. at Zurich, July, 1907, the following rela- 
tions between primary standard lamps were reported: 
Carve! = 10.75 Hefners. 
Harcourt = 10.95 Hefners. 
Harcourt = 1 02 Carcel 
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tensity, giving them a lower commercial 
value in the scale of units adopted than 
that at present in vogue. 

More recently, the advantages to be ob- 
tained from a consideration of light flux 
have been appreciated in the United 
States, not only in connection with lumin- 
ous intensity, but also in various concep- 
tions of illuminating efficiency. As the 
lumen may also be defined as the. flux of 
light produced in a steradian, or unit 
solid angle, by a uniform source of one 
unit luminous intensity, this term may 
happily be considered to be independent 
of the units employed in linear measure. 
Therefore one lumen will produce one lux 
upon a plane normal surface of one square 
metre at a distance of one meter. It will 
produce one foot-candle upon a plane nor- 
mal surface of one square foot, at a dis- 
tance of one foot. This unit seems to be 
destined for a field of great usefulness, 
in lighting practice in the United States. 

The. system of photometric units, as 
adopted at the Geneva congress, is impor- 
lant, since it is used largely in present 
practice, and constitutes a point of depar- 
ture for other proposed systems. Thus, 
the recent recommendations of the Stand- 
ardization Committee of the American In- 
stitute of Electrical Engineers are built 
up largely on the system under discus- 
sion. These recommendations appear in 
Appendix C, of the report presented be- 
fore the 1907 convention of the American 
Institute of Electrical Engineers, and 
later approved by the board of directors 
of that society, The candle-power, de- 
fined as 1.13 Hefners, is the unit of lumin- 
ous intensity; the candle-lumen, the unit 
of flux, and the candle-metre, the unit of 
illumination intensity, with the candle- 
foot as an alternate, 

In this proposed system of units, it is 
difficult to see why the unit of illumina- 
tion intensity has been called the candle- 
metre, since all of the objections which 
have been raised against the candle-foot 
as a name apply with equal force against 
the term candle-metre. The candle-lux 
would appear to be a better term than 
the candle-metre, in that it would con- 
form more closely to the excellent system 
of units adopted at the Geneva congress, 
being modified only by the word “candle” 
as was done with the lumen. Until we 
shall be able to avail ourselves of the many 
advantages of the metric system, the 
candle-foot or preferably the foot-candle, 
could be used as a practical working unit, 
while the candle-lux would he available 
when the metric system is adopted in the 
United States. The nearest approach to 


internation] standardization of photomet- 
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ric nomenclature that seems feasible, 
pending the adoption of an inter- 
national standard of light and sys- 
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tem of linear measure, is the use 
of fundamental units proposed by the 
Geneva congress, with the addition 


Vol. 51—No. 11 


of a prefix to indicate the unit of 
luminous intensity upon which they are 


based. 


The Nernst Glower and the Present Status of the 


HEN the Nernst system of il- 
lumination entered the Ameri- 
can field as a competitor of the 

arc and incandescent system, its applica- 

tion was limited in contrast to foreign 
practice to alternating-current circuits. 

A standard type of Nernst lamp was de- 

veloped which met all requirements of 

ordinary illumination. Owing to its in- 
creased efficiency, which meant a reduction 
in current bills, it soon came to be re- 
garded as the lamp which brought elec- 
tric light within the means of everybody. 

The flexibility of the Nernst system 
was soon recognized as one of its best 
features, and units varying in illuminating 
intensity were readily obtained, while the 
quality of the light remained unchanged. 

To-day, the commercial development of 
the Nernst lamp through its many possi- 
bilities of operating the glower, covers 
practically every field of commercial 
lighting. 

At the convention of the National Elec- 
tric Light Association, held in June, 1907, 
at Washington, D. C., the announcement 
was made of the succcessful development 
of the direct-current Nernst lamps in 
America; the development of a new 110- 
watt higher-efficiency unit; and the devel- 
opment of new types of ceiling lamps, 
adapted for use in artistic bow] fixtures. 
Prior to that, the Nernst scries system had 
been successfully worked out, and its su- 
periority for street lighting has been 
demonstrated in a number of installations 
in different parts of the country. 

Before I describe the details of the dif- 
ferent new applications of the Nernst 
glower, I want to mention some of the 
lamp characteristics, such as the glower 
and ballast. I shall endeavor to describe 
some of the features pertaining to the 
glower, in connection with a few facts 
bearing on the direct-current glower, and 
the glower used in the higher-efficiency 
110-watt lamp. 

GLOWER. 

The light-giving clement of the Nernst 
lamp is termed the “glower.” It is a non- 
conductor of electricity when cold, but 
becomes a good conductor when heated 
sufficiently to permit the passage of a 
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current, thereby bringing it to bright 
incandescence. 

Broadly speaking, a glower may be any 
substance or combination of substances 
fulfilling the above requirements, yet the 
application of the glower principle is 
limited to materials possessing the qual- 
ities of practical lamp performance. In 
other words, the glower life must be 
sufficiently long to insure a reasonable 
maintenance cost, and the electrical and 
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Fic. 1.—VoLTaGE PERFORMANCE OF STANDARD 
NERNST GLOWER. 


physical characteristics must be such as 
to be within proper limits, t. e., the tem- 
perature to which a glower is subjected 
must produce an efficient light and the 
starting of a glower must be accomplished 
by means of a heater easily produced and 
maintained with a reasonable outlay of 
money. 

After an exhaustive series of tests in 
which almost every possible combination 
of oxides had been tried, it was found that 
a combination of zirconium and yttrium 
oxides gave results closely approaching 
commercial requirements. Yet, before 
their manufacture could be undertaken a 


number of problems presented themselves, 
such as influence of impurities on elec- 
trical performance and surface deprecia- 
tion; the application of terminals; the 
effect of different mixtures on the current 
voltage characteristic and light efficiency ; 
the effect of efficiency on the glower life; 
the effect of the physical characteristics of 
the glower material on the electrical per- 
formance, etc. 

The presence of impurities in the 
glower is responsible for rapid changes 
in its resistance during operation. Cer- 
tain substances are instrumental in raising 
the resistance of the glower, resulting in 
an increased watt consumption when 
operated at constant current, and causing, 
among other effects, crystallization, anq 
eventually, the formation of new chemical 
combinations. 

It is evident that in commercial glow- 
ers, impurities should be avoided, or, at 
least, their effect be minimized and 
counterbalanced as much as possible. 

Fig. 1 shows the voltage performance 
of a standard Nernst glower, Piece Num- 
ber 391, during its life, operated at con- 
stant wattage, and the corresponding 
candle-power depreciation, while Table I 


contains the figures used in plotting the 
curve : 


TABLA I. 
LIFE PERFORMANCE OF A GLOWEB AT CONSTANT 
WATTAGE. 
Per Cent Candle- Per Cent 
Life. Voltage. Increase. Power. Depreciation. 
0 202.0 0.00 44.5 0.0 
25 200.0 —1.00 44.3 0.5 
100 197.2 —2.38 44.0 1.1 
200 199.0 —1.49 43.6 2.2 
300 200.8 —0.60 42.5 4.5 
400 202.6 0.30 41.4 7.0 
500 204.3 1.14 40.0 10.0 
600 206.3 2.13 38.9 12.6 
700 208.0 2.97 37.6 15.5 
800 210.0 3.96 36.5 — 18.0 
The application of terminals pre- 


sented some difficulties inasmuch as the 
terminals should be strong, mechanically, 
and perfect, electrically. The solution of- 
fered by Dr. Nernst was to wrap strands 
of fine platinum wire around the glower 
string and to coat the platinum with 
ground glower material. 

The terminal as applied to the standard 
alternating-current glower of American 
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make consists of a bead of platinum fused 
into the end of the glower material. 
Each terminal has its merits according 
to the use it is subjected to; for instance, 
the “Hanks terminal,” as the standard al- 
ternating-current glower terminal has 
been called, is, without modifications, en- 
tirely inadequate for service on direct cur- 
rent. A modification of the Nernst 
terminal is the so-called band terminal 
consisting of a ribbon of platinum pressed 
around the glower string and fused to- 
gether at the free ends. The terminal is 
coated in the same way as the regular 
Nernst terminal and possesses the advan- 
tage that the platinum adheres to the 
glower string as readily as the bead does. 
As will be understood from the very 
nature of the glower, the resistance de- 
creases with increasing temperature. The 
decrease in resistance, however, is not con- 
stant, and this fact explains the shape of 
the current-voltage characteristic. Re- 
ferring to Fig. 2, which shows the relation 
between current and voltage of a standard 
0.4-ampere glower, a minimum in glower 
voltage is noticed occurring at 0.16 am- 
pere. Before this point of the glower 
characteristic is reached, heat must be 
applied from the outside, as the energy 
expended ‘internally does not supply suf- 
ficient heat to maintain the glower as an 
electric current conductor. After passing 
the 0.16-ampere point a rapid rise in 
glower voltage takes place. The voltage 
soon reaches a maximum and would rap- 
idly drop to zero if current were allowed to 
flow unchecked. An inspection of the 
curve referred to shows that the normal 
point at which the glower is operated is 
near the maximum voltage of the current- 
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Fic. 2.—RELATION BETWEEN CURRENT AND 
VOLTAGE oF 0.4-AMPERE NERNST GLOWER., 


voltage characteristic. The operation of a 
glower, beyond the knee, is unstable and 
unsafe. 

The shape of the characteristic changes 
with the proportion of the elements used 
in the construction of the glower, i. e., 


-heating will take place at or near 


- 
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glowers of different mixture will reach 
the bend of the characteristic at dif- 
ferent etficiencies. Other influences de- 
termine the current-voltage character- 
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Fig 3 —VERTICAL SECTION THROUGH THREE- 
GLOWER NERNST LAMP. 


istic, such as the diameter of the glower. 
In a large glower the heat in the centre is 
so much greater that the material may 
be near the melting point, while the sur- 
face remains rather cool. This effect has 
been overcome by making the glowers for 
higher current-carrying capacity in the 
form of a tube string, thereby removing 
the inside of the glower. Of course, it is 
natural that such a string must 
be very uniform in wall-thickness 
and density; otherwise, an undue 


the point of decreased density, 
resulting in an early failure of 
the glower. : 

The higher-efficiency glower as 
used in the 110-watt lamp is a 
tube string as described above, 
and its proportions are somewhat 
different. from the standard al- 
ternating-current glower. 

The effect of efficiency on 
glower life is the same as on an 
incandescent-filament lamp run- 
ning at increased current rating. 
However, the effect of higher 
operating temperature may be counter- 
balanced by proper operating conditions 
of the auxiliary parts of the lamp, and also 
by changing the mixture of the constitu- 
ent parts of the glower. On the new 
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higher-efficiency alternating-current unit, 
a glower life of 800 hours at an increased 
efficiency of fifteen per cent is obtained at 
a candle-power depreciation of about 
twenty per cent. On direct-current cir- 
cuits the corresponding life is 500 hours. 

As stated above, impurities contained in 
the glower material change its electrical 
resistance; however, the physical char- 
acteristics of the material selected for 
making glowers have a great bearing on 
their electrical qualities resulting in either 
a rather porous glower or a very well 
vitrified and strong glower for rcugh 
usage. In America we aim at getting a 
glower of the latter description which will 
take readily to the Hanks terminal and 
is particularly adapted for use on alter- 
nating-current circuits. 

Unlike the alternating-current glower, 
the direct-current glower should be as 
porous as possible, the idea being tc help 
along the electrolytic effect, whereby 
oxygen is the negative ion and either at- 
mospheric oxygen or oxygen dissolved and 
diffused in the glower is the depolarizer. 


Oxygen must, therefore, reach and react. 


with the reduced metal at cne electrode 
and anodic oxygen liberated must escape. 
Now, a well-vitrified surface hinders, or 
at least, retards this flow of oxygen. For 
the same reasons, the terminal construc- 
tion of a direct-current glower is different 
from that of the standard alternating- 
current glower. In the direct-current 
glower, as manufactured by the Nernst 
Lamp Company, this idea is incorporated 
hy making the negative terminal a band 
terminal, as described above, and the 
positive terminal a Hanks terminal, coated 
with zround glower material, the purpose 


Fria. 4.—VERTICAL AND HORIZONTAL SECTIONS THROUGH 
110-Watr, Hieu-Erricrgncy NERNsT LAMP. 


of the coating being to increase the radi- 
ating surface of the glower terminal, thus 
taking care of the large amount of heat 
liberated at this terminal due to what is 
known as the Peltier effect. This effect 
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also is responsible for the fact that a 

direct-current glower is so much cooler 

at the negative terminal—heat being ab- 

sorbed while the current is flowing from 

the glower material tc the platinum. 
BALLAST. 

The peculiar current-voltage character- 
istic of the Nernst glower, as shown in Fig. 
2, makes the employment of a steadying 
resistance necessary. Much study has 
been given to this question, and finally, 
a resistance was employed consisting of a 
very fine iron wire operated at a tempera- 
ture of almost recalescence, the wire be- 
ing properly supported and mounted in a 
glass container filled with hydrogen; this 
resistance is termed the “ballast.” 

On a ballast, as described above, a 
slight increase in temperature is accom- 
panied by a very large increase in resist- 
ance, so that with increasing voltage the 
current increases only 
amount. 


A study of the ballast would be incom- 
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Fig. 5. - 110-Warr HIGHER-EFFICIENCY NERNST 
LaMP WITH HOLOPHANE REFLECTOR. 


plete without considering its sluggishness ; 
by sluggishness being understood the time 
necessary for the ballast to adapt itself to 
various conditions. The very nature of 
the ballast depending upon an increase in 
temperature for current control is in it- 
self a cause for sluggishness, i. e., a mo- 
mentary increase or decrease in watt input 
can not he taken care of momentarily on 
account of the heat capacity of the ma- 
terials used in the construction of the 
ballast. The surrounding medium in- 
fluences the characteristic of a ballast, 
tending to decrease its current capacity 
when placed in a medium such as a hous- 
ing. It has been found that sluggishness 
may he eliminated by operating a ballast 
in water, which, however, is hardly pos- 
sible for application in a lamp. The 
higher-efficiency 110-watt lamp uses a 
metallic cooler, which reduces the effect 


of ballast sluggishness in a large measure. 


ELECTRICAL REVIEW 
NEW APPLICATIONS OF NERNST LAMPS— 
NERNST LAMPS FOR DIRECT-CURRENT 
CIRCUITS. 

Until recently, only isolated cases of 
the application of Nernst lamps in Amer- 
ica for direct-current circuits have been 
heard of; one of these being an installa- 
tion in the establishment of Sears, Roe- 
buck & Company, of Chicago, where 4,250 
single-glower Nernst units have been 
operated for about eighteen months, ob- 
taining an average life of about 900 hours 
per glower. Some direct-current glowers 
were sent to the National Bureau of 
Standards, where they were used for in- 
vestigating the sectored disc in photome- 
try, and in a study of the law of inverse 
squares. | 

Fig. 3 represents a cut in vertical di- 
rection through a three-glower, direct- 
current lamp, showing the arrangement 
of the working part inside the lamp hous- 
ing. 

At the present writing, Nernst lamps 
for direct-current circuits are being sold 
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BY 110-Watr, HIGHER-EFFICIENCY NERNST 
LAMP. 


in the one, two and three-glower types. 
Experiments are being conducted to 
bring upon the market the four and six- 
glower types as well. While the latter 
tvpes of lamps show excellent results of 
operation both in glower life and candle- 
power performance, they are not suf- 
ficiently developed as yet to be brought 
upon the market for general use. On 
direct-current circuits a glower life of 
500 hours is guaranteed. As stated 
before, in the case of Sears, Roebuck 
& Company, of Chicago, an average 
life of 900 hours per glower is being ob- 
tained, exceeding this guarantee by +400 
hours, and I feel sure that in many in- 
stances equally as good results will be ob- 
tained, provided the lamps receive the 
proper care and maintenance. 

NEW 110-WATT HIGHER-EFFICIENCY 

UNITS. 

The 110-watt higher-efficiency Nernst 

lamp has been developed to meet a de- 


Voi. 51—No. 11 


mand for a screw-base lamp for use where 
ordinary single-glower lamps would be too 
small to give the desired illuminative ef- 
fects, and at the same time it was aimed to 
obtain a unit which has the same efficiency 
as the standard multiple glower type of 
lamps. Fig. 4 shows two sections through 
the lamp; one in the vertical and the 
other in the horizontal direction. Refer- 
ring to the illustrations, it will be noted 
that the lamp is built to screw into an Edi- 
son screw base. The elements of the lamp, 
such as ballast, cutout and holder, have 
been arranged in such a way that they 
can be easily reached by the loosening 
of a few screws. The cutout, which works 
on the gravity principle, is located in the 
lamp base proper. On top of the lamp 
base is mounted a brass shell with bayonet 
slots, into which a ballast equipped with 
base may be inserted. The ballast is en- 
closed by a copper spring by means of 
which the heat liberated in the resistance 
wire is transmitted to the lamp housing, 
thereby increasing the radiating surface 


THROUGH THREE-GLOWER 


Fie. 7.—SrcTION 
Bow. NERNST LAMP. 


of the ballast, which results in the effect 
as described earlier in the article. From 
the lamp base project three prongs 
through the lamp housing to the lower 
part of the lamp, into which a holder 
may be inserted, the latter receiving the 
heaters and glower. The base of the lamp 
housing is provided with pin and screw- 
catch to receive either a four or five-inch 
globe. The outside of the lamp base 15 
formed in such a way that a shade-holder 
may he attached by means of pin and 


bavonet catches. The general appearance 


of the lamp is shown in Fig. 5. In the 
illustration the lamp is shown using 4 
Holophane shade, catalogue No. 3610. | 
As regards light efficiency, the lamp 15 
a decided improvement over the old eighty- 
eight-watt unit. Light distribution curves 
taken bv the Electrical Testing Labora- 
tories are reproduced in Fig. 6. A com- 
parison of efficiency between the 110 and 
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the eighty-eight-watt units is given in the 
accompanying table: 


TABLE II.! 


110-Watt 88 Watt 
Unit. Unit. 


Wattage .......sesssees.o 109.00 88.00- 
Mean Hemispherical C.-P.. 79.4 40.2 


“ Efficiency. 1.37 2.19 
The candle-power of the lamp in the 
direction of maximum intensity when 
using a clear ball is 115, thereby giving an 
efficiency of 0.96 watt per candle-power 
without the aid of reflectors. | 


NERNST LAMPS FOR USE IN BOWL FIXTURES. 


As stated in the introductory remarks, 
_ a lamp had been developed which met the 
requirements of ordinary illumination, 
yet the appearance of the lamp hindered 
in many cases its general acceptance 
where the architect or decorator desired a 
decorative effect. The result of the de- 
sire to get artistic effect was, first, a 
lamp called the “Canopy” lamp. Such a 
lamp had the top spread out and the 
lower part of the lamp was designed in 
keeping with the upper part, yet many 
instances were met where such a type of 
lamp did not suit the taste of the deco- 
rator. To meet the requirements of al- 
most every line of fixtures, a lamp has 
been designed which may be mounted in 
artistic ceiling bowls, thereby combining 
elegance and efficiency. 

Fig. 7 shows a section through a three- 
glower bowl fixture, and Fig. 8 gives an 
illustration of the appearance of the lamp 
as manufactured as standard by the 
Nernst Lamp Company. However, the 
lamp body may be mounted into any fix- 
ture desired, its decreased height adapting 
itself particularly to such work and there- 
by giving the fixture an efficiency not 
heard of heretofore. As will be noted in 
Fig. 7, the ballasts are arranged around 
a porcelain base in a horizontal direction. 
This porcelain also receives the cutouts 
for operating the heater circuit, the bind- 
ing posts for connecting the line to the 
lamp and aluminum sleeves into which 
the holder is inserted. The whole lamp 
body is held to the fixture by means of a 
square centre post and thumb-nut, thereby 
making its installation and removal an 
easy matter. A feature of the lamp is the 
metallic reflector placed above the glower, 
which not only reflects light thrown into 
the upper hemisphere in a useful direc- 
tion, but also cuts off the heat of the 
glower successfully from the upper part 
of the lamp body. 

To obtain artistic effects, either art 
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tor pesulta, obtained by the Electrical Testing Labora- 
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bowls or Holophane hemispheres may be 
used. 

This new adaption applies to Nernst 
units of all sizes and will permit of uni- 
formity in design and illumination value 
throughout a complete installation. 


NERNST SERIES SYSTEM FOR STREET LIGHT- 
ING. 

Ever since the introduction of the Wels- 
bach system for street lighting, a demand 
has existed among electric lighting in- 
terests for a more efficient unit having a 
lower maintenance cost than the ordinary 
incandescent Jamp. To mect this require- 


Fie. 8.—BowL FIXTURE, '!HREE-GLOWER 
Nernst Lamp. 
ment, a system was designed whereby it is 
possible to operate Nernst lamps success- 
fully on any existing alternating-curren! 
are circuit. 

A Nernst series lamp outfit consists of 
a transformer, which supplies the energy 
to the lamp terminals, a lamp with proper 
holder, globe and reflector. 

Recognizing the fact that a proper 
street lamp must throw the light in an 
angle a few degrees below the horizontal, 
a vertical glower has been employed which 
not only meets the requirements better 
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Fre. 9.—LiIGHT DISTRIBUTION FROM THREE- 
GLOWER STREET SERIES NERNST LAMP. 


than any other known illuminant, but 
also allows easy renewal when the lamp 
needs attention. The light distribution 
obtained from a series unit is shown in 
Fig. 9. 

The feature of the svstem is the trans- 
former; unlike the transformer for oper- 
ating in parallel from alternating-current 
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mains, the series transformer is operated 
from a constant-current line, thereby giv- 
ing a constant primary magnetic flux, 
which is counterbalanced by the current 
of the lamp: Normally the current-volt- 
age charactcristic on the secondary side 
would be very unfavorable, so the trans- 
former had to be designed to give such a 
characteristic as would permit the safe 
operation of a glower without undue 
strains and which also would permit the 
transformer to remain in service even if a 
lamp should fail to light. These require- 
ments have been taken care of successfully 
by introducing into the magnetic circuit 
of the transformer an air-gap. The in- 
troduction of the air-gap permits a larger 
primary magnetizing current without 
heating of the iron on open secondary. It 
also tends to flatten the current-voltage 
characteristic on the secondary side, ¢. e., 
when glower and heater take current in 
parallel, as in the case of lighting the 
lamp, the voltage does not drop to such a 
point as to be below the voltage for safely 
starting the glower; strains in the glower 
are therehy avoided, due to low voltage. 
On the other hand, the voltage does not 
go up beyond a certain point at the mo- 
ment the heater has been cut out of serv- 
ice, thereby avoiding a rush of current 
through the glower, which might be harm- 
ful, especially in cases where the trans- 
former is operated on a higher current 
than it is intended for. 

A feature of the system is the opera- 
tion of the glowers without a ballast, the 
constant-current quality of the circuit 
maintaining the glower at its proper cur- 


rent. 
CONCLUSION, 


In conclusion, I would like to say a 
few words regarding candle-power ratings 
of illyminants. While it is true that the 
illuminating engineer insists on having 
the mean spherical candle-power of a 
light source, on the theory that having a 
given total flux of light, it may be di- 
rected where desired by use of accessories, 
after all. what is required is light in the 
useful direction. As is the case with 
some illuminants, their light, on account 
of their very nature, being directed in 
the useful plane, may be of lower spher- 
ical efficiency than that of lamps which 
throw the light in a direction where it is 
not wanted. 

I therefore maintain that it is ad- 
visable not to consider the mean spherical 
candle-power of a lamp, but the mean 
hemispherical candle-power, as a lamp 
which may have the higher spherical ef- 
ficiency when tested without reflecting de- 
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vices may be much lower in hemispherical 
efficiency when used in connection with 
reflectors than lamps which have a natural 
downward distribution. 
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Consequently, I am very much in favor 
of considering the mean lower hemispher- 
ical candle-power as the basis upon which 
to compare illuminants. 
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In raising this question, I want to 
bring out a discussion and ‘eventually 
have some action taken to establish such 
a standard of rating for illuminants. 


The Mercury Vapor Lamp. 


N the recent very rapid advance of the 
l practical development of a number of 
new types of illuminants and methods 
of illumination, the mercury-vapor lamp 
has made a place for itself on account of 
certain unusual qualities which it pos- 
sesses. These qualities are so unique and 
so favorable as to insure this type of illu- 
minant a relatively wide field of useful- 
ness. 

The actual source of light in a mercury- 
vapor lamp is the vapor of mercury at 
very low tension confined within an her- 
metically sealed and completely exhausted 
tube and excited by the passage of an 
electric current. Except for the fact that 
means are required for starting and 
steadying the current, this lamp consists 
merely of the exhausted tube containing 
mercury traversed by electric current at 
voltages ordinarily used for lighting. 

From the point of view of the physicist, 
this lamp is of very great interest, since 
it utilizes what is practically a new group 
of electrical phenomena, namely, that 
connected with the passage of relatively 
large current (to the volume of a number 
of amperes) through a vacuous space. In 
this type of current conductor, the elec- 
trons, sometimes called corpuscles, that is, 


DIAGRAM OF ALTERNATING -CURRENT LAMP 
CIRCUIT. 


those very minute particles carrying a 
charge and constituting electricity, pass 
from out of the negative electrode (some- 
times called cathode), whither they come 
through the lead of this electrode, pass 
through the vacuum space like small 
balloons finding their way from the cath- 
ode to the positive electrode (sometimes 
galled anode) among the much larger 
gas atoms. At the anode they enter the 
body of the electrode and pass off through 
its lead to complete their circuit. In r 
passage through the mercury vapor, which 
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though at very low tension always fills 
every space where mercury is in the neigh- 
borhood, these electrons, moving at enor- 
mous velocities, violently agitate the mer- 
cury atoms, causing them to emit the 
particular light characteristic of this mate- 
rial. 

It is found that although these electrons 
can pass from the negative electrode into 
the vapor and from the vapor into the posi- 
tive without more than a few volts loss 
of potential, when flow has once been es- 
tablished, yet, before any such flow is 
established, a very high voltage is required 
to start the stream of electrons (which 
means the flow of current) out of the 
cathode. This starting resistance (often 
called negative starting reluctance), which 
is a handicap for the mercury-vapor lamp, 
may be overcome in several ways: to start 
the current, for example, by applying a 
somewhat increased potential across the 
lamp from a choke-coil and concentrating 
the strain at the negative electrode by a 
metallic strip just outside the tube at the 
level of the surface of mercury and con- 
nected to the anode lead; or by bridging 
the mercury in a thin stream between 
the two electrodes, letting current flow 
through this mereury circuit and then 
breaking the mercury stream while it is 
still carrying the current. Either method 
initiates a flow of current which after- 
wards continues smoothly enough at or- 
dinary voltages, such as 110 or 220 volts. 

It is interesting to note that these elec- 
trons, which constitute the current, flow 


from the negative electrode to the positive 
electrode within the lamp, which direction 


is opposite to the direction of flow of cur- 


rent as shown by an ammeter. This re- 
sults from the fact that these electrons 
are a recent discovery, and when long ago 
the assumption (in accordance with which 
ammeters are now calibrated), was made 
that current flows out of the positive lead 
of a generator, this was really opposite 
to the true direction of current, as has 
since been discovered. Except for these 
electrons there is practically no definite 
method of determining which way current 
does really flow in a circuit. 

Previous to the work of Peter Cooper 
Hewitt, which goes back something over 
ten years, there had been made no prac- 
ticable lamps of this character. Some 
laboratory experiments had been made at 
infrequent intervals for a good many years 
with vacuum apparatus containing mer- 
cury. None of these, however, showed a 
workable lamp involving the principles 
discovered and worked out by Mr. Hewitt. 
Among those preceding him, Dr. Arons, 
of Germany, came the nearest to success, 
by making an exhausted tube with mer- 
cury electrodes which would pass a number 
of amperes at normal voltages and give 
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DIAGRAM OF CONNECTIONS FOR Two 
SERIES. 


light. He succeeded in making 4 U tube 
a few inches long which would operate for 
a short time, giving light somewhat after 
the method of the Hewitt apparatus, but 
his tubes were not and could not be at 
cessfully used as practical light soure 
Until Mr. Hewitt had discovered the law 
of condensation and restoration a j 
evaporated mercury and the location an 


x ado sk {- 
character of the negative electrode star 


useful lamp was 


ing reluctance, no 
feasible. 
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Mr. Hewitt spent a number of year 


September 14, 1907 


perimenting with the mercury-vapor tubes 
and finally arrived at a practical design of 
apparatus. These lamps have been in use 
commercially for upwards of four years. 
Mercury-vapor lamps have a number of 
salient characteristics, chiefly the follow- 
ing: 
The quality of light given off is unique 
as regards its color and its diffusion. The 
color characteristic results from the fact 
that the light is emitted by mercury in 
the gaseous form. It is a mixture of four 
principal colors which on a white surface 
appear to give a beautiful clear white, but 
which on colored objects distort the color 
value according to whether the particular 
colors present in the object are among 
those emitted by the vapor. Such colors 
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visible spectrum, as are the red and light 
violet, the absence of these colors is rather 
an advantage. 

In efficiency the mercury-vapor lamp 
excels all other artificial illuminants, ex- 
cept possibly the flaming-carbon arc. The 
commercial efficiency runs from one-half 
to three-quarters of a watt per candle, de- 
pending somewhat upon the method of 
measurement and the exact adjustment of 
the voltage of the circuit. The efficiency 
of the tube itself is about one-third of a 
watt per candle. This figure is arrived 
at by dividing the number of watts used 
in operating the lamp by the candle-power 
produced therefrom. 

At the present time all r. -recry-vapor 
lamps commercially availab!. r general 
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is are there found are brought out bril- 
liantly, while colors not given off by the 
vapor appear deadened or nearly black. 
The principal colors above referred to are 
a yellow, a yellow-green, a light blue, and 
violet. There is a small quantity of blue- 
green as well. There is a notable absence 
of red, the natural result of this being that 
objects having much red, especially the 
human skin; have a very much darkened 
appearance. 

These unique color features have a num- 
her of results. In the first place they, of 
“ourse, render the light unsuitable for 
many purposes where correct color value 
S required. On the other hand, since the 
‘Ne usually works best by those colors 
vhich are not at the extreme ends of the 


illumination operate on three and one- 
half amperes. This current is adapted to 
a tube about an inch in diameter. Lamps 
of forty-five inches length of light-giving 
tube (nominal candle-power, 700) are 
operated on 110 volts, or, two tubes in 
series, each twenty-one inches in length 
(nominal candle-power of each 300), may 
be operated on the same voltage. For 
200 to 250-volt circuits two of the out- 
fits suitable for 110 volts may be run in 
series. 

An analysis of the way in which the 
energy is consumed in such lamps shows 
a loss of about ten to twelve volts in the 
two electrodes together, and the remainder, 
amounting to about a volt and a third 
per inch length, is consumed in the vapor 
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column between the electrodes. Each one 
of these three voltage losses, and conse- 
quently their sum or the total loss in the 


lamp, is nearly constant, independent of 


the current. The voltage even increases 


slightly with decreasing current. 

This characteristic leads to a very in- 
teresting feature of these lamps which they 
possess in common to some extent with 
Nernst lamps and arc lamps, namely, that 
when the lamps are run on constant po- 
tential with only a small series resistance 
(which gives the most efficient condition), 
a small drop in line potential will produce 
a percentage drop in current very much 


greater, in fact, as much greater than the 


percentage voltage drop as the voltage 
taken up on the ohmic resistance is less 
than the total voltage of the circuit. This 
renders the operation of sych a lamp so 
connected very unstable; so much so that 
a special device is used with the lamp to 
overcome this weakness. This auxiliary 
device, commonly called a ballast, is simi- 
lar in principle to a device with the same 
name used with the Nernst lamp, and is 
so effective as to render operation upon 
commercial circuits very satisfactory. This 
ballast is placed in series and, as is pretty 
well known, has the property of very 
greatly increasing its resistance with a 
relatively small increase in current, and 
conversely of very rapidly decreasing its 
resistance with a small fall of current. 
It is clear that such increase tends to 
absorb an additional line voltage which 
would otherwise increase the current, and 
the analogous decrease tends to make up 
for any drop in line voltage. It should be 


observed that this device is effective as | 


well against internal changes of condi- 
tions within the lamp. 

- The ballast consists of a fine wire her- 
metically sealed in a glass bulb about the 
size of a sixteen-candle-power incandescent 
lamp and surrounded by hydrogen gas at 
low pressure. It is found that such a 
device experiences an increase of resist- 
ance of three or four hundred per cent 
in passing from a temperature slightly 
below red heat to a dull red; this evidently 
allows a very great corrective power, since 
the parts are so proportioned that normal 
current causes the wire to run at a tem- 
perature intermediate between these ex- 
tremes. : 
There is a curious property of mercury- 
vapor lamps operating at currents below 
perhaps four amperes which makes it 
necessary to utilize inductance in series 
therewith. The initial reluctance of the 
negative electrode to starting has been al- 
ready described. Even after starting 
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there is a momentary tendency recurring 
at frequent intervals tending to extin- 
guish the lamp as long as the electrode 
remains somewhere near the temperature 
of the atmosphere and the current does 
not exceed three or four amperes. This 
momentary increase in resistance must be 
met by a corresponding voltage impulse. 
By utilizing a choke-coil in series with 
the lamp these momentary impulses tend- 
ing to put out the lamp cause a corre- 
sponding voltage impulse from the choke- 
coil, in which there has been stored energy 
available for this purpose in virtue of the 
initial establishment of the current. A 
choke-coil thus becomes an important part 
of this. lamp. 

Mercury-vapor lamps are most readily 
run on direct current, for with two elec- 
trodes, a positive and a negative and 
suitable starting arrangements, ballast, re- 
sistance and coil, a practicable lamp is 
obtained, while for operation upon alter- 
nating current it is necessary to provide 
some means for preventing the cessation 
of current at the zero point of the elec- 
tromotive-force wave, which would other- 
wise extinguish the lamp each alterna- 
tion. This is accomplished, as is well 
known, by connecting the terminals of a 
transformer winding to two ‘positive elec- 
trodes located adjacent in the lamp and 
connecting the negative electrode to the 
middle point of the winding; then during 
one alternation current will pass from one 
terminal of the transformer through one 
of the positive electrodes and back through 
the negative electrode, and during the 
next alternation from the other terminal 
of the transformer through the other posi- 
tive electrode and back again through the 
negative electrode. It would appear at 
first sight that, instead of taking the 
path through the tube and the negative 
electrode, the current would pass directly 
from one positive electrode to the other 
in virtue of the fact that the whole trans- 
former potential is exerted between these 
electrodes. But, since the negative elec- 
trode starting reluctance of neither of 
these positive electrodes is broken down, 
current can not enter either of them, 
though it can freely leave at any time. 
Consequently, no short-circuit can occur. 

It will be noted also that the currents 
from both positive electrodes to the nega- 
tive electrode are in the same direction 
through the lamp tube itself, and also 
through the choke-coil, which is placed 
in the lead from the negative electrode. 
That is, as far as the light-giving por- 
tion is concerned, the Jamp runs substan- 
tially on direct current. The choke-coil 
performs a second function, namely, that 
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of steadying the current flow in the tube, 
which tends to be pulsating on account of 
the alternating character of the supply, 
and thus prevents the current ever becom- 
ing zero even at the end of an alternation. 
With the exception of the conditions here 
mentioned the alternating-current lamp is 
very much like the direct-current lamp, 
that is, it usually requires a ballast for 
best commercial operation, etc. 

In its commercial form the direct-cur- 
rent lamps include a small series resist- 
ance, a ballast, a choke-coil, a lamp tube, 
a suitable holder for the tube, and mount- 
ing parts. ‘This tube, which is made in 
various lengths, from twenty-one to forty- 
five inches, is about an inch in diameter 
and hangs nearly or quite horizontal. The 
ballast, resistance, terminal, ete., are cov- 
ered with a housing, as is usual with such 
mechanism. The lamp tube is tilted for 
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COMPLETE DIRECT-CURRENT MERCURY- VAPOR 
LAMP, SHOWING AUXILIARY PARTS, RE- 
FLECTOR, HOLDER AND TUBE. 


‘starting to cause the mercury to run from 


one end to the other and form a moment- 
ary bridge, as has already been explained, 
The lamps may be made to tilt by hand or 
by means of an electromagnet forming 
part of the holder. 

When the lamps are run in series, a 
shunt resistance is provided with each 
lamp, adjusted to absorb approximately 
the same voltage as the running lamp, so 
that the lamps may be started or run 
separately. As soon as the lamp starts, 
its shunt-circuit is opened by a small cut- 
out. 

After this outline of the form and char- 
acteristics of the mercury-vapor lamp, 
there remains only a statement of its prac- 
tical advantages and limitations. This 
type of lamp, which has been in commer- 
cial use for several years, is now suffi- 
ciently understood, so that its field of use- 
fulness can be pretty well determined. 
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Broadly speaking, its greatest utility is in 
industrial and street illumination. Its 
color usually renders it undesirable where 
æsthetic conditions are paramount, such 
as in domestic lighting, public halls and 
stores. On the other hand, wherever light 
is required for mechanical processes, es- 
pecially for inspection and accurate work 
for clerical offices and drafting rooms, or 
for lighting large spaces, such as ware- 
houses, piers, power-houses, and such, the 
mercury-vapor lamp is in most cases the 
most satisfactory illuminant. The char- 
acteristics which are of most value will be 
briefly discussed. 


QUALITY OF ILLUMINATION. 

There is an almost indescribable quality 
about the illumination produced by these 
tubular lamps which experience has shown 
to be extremely favorable for practical 
use. This results partly from the diffu- 
sion and absence of shadows, which follow 
from the tubular form of the light source. 
It will be evident upon a moment’s con- 
sideration that each point of a tubular 
light throws the shadow of any particular 
object in a different place from the shadow 
thrown by any other point on the tube, 
and that conversely any point shadowed 
from any given point of light on the tube 
by an object will be illuminated by nearly 
every other point on the tube, so that as 
a net result, except for very large objects, 
shadows are almost eliminated. 

Again, from the fact that the light 
emanates from so large a surface, it fol- 
lows that no one point is extremely bright 
and that as a net result looking at the 
lamp does not have the dazzling and 
deadening effect upon the eye nerves and 
sensitive portions of the retina, which is 
so characteristic of arcs and incandescents, 
nor is the pupil of the eye caused to con- 
tract in self-protection to anything like 
the extent, as with other light sources. 
This effect, though in some degree evident, 
is a much more important factor than 
ordinarily supposed, since the eye is not 
able consciously to measure the extreme 
brilliancy of the arc, and unconsciously 


has its sensitiveness much deadened 
thereby. 
Furthermore, for fine and exacting 


work, notwithstanding frequent impres- 
sions among people who have not had 
an opportunity to become used to the 
mercury-vapor light, experience has shown 
that its quality is unusually favorable and 
is without harmful effects of any kind. 
One feature contributing to this result is 
undoubtedly the absence of red which, a8 
can be seen by a moment’s consideration, 
is a color very trying to the worker. 
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ECONOMY. 

In addition to the very great advantage 
the mercury-vapor lamp possesses in virtue 
of the quality of the illumination produced, 
it is unquestionably the most economical 
lamp available for practical illumination. 
The consumption of current for nominal 
candle-power has already been given as 
between 0.5 and 0.75 watt per candle, but 
this is only a very rough measure of its 
advantage. The considerations of absence 
of bright spots and deep shadows renders 
a given strength of illumination much 
more useful when obtained from a vapor 
lamp than when obtained from an arc 
lamp. The impression on the observer of 
a space adequately lighted by vapor lamps 
is not that of brilliant illumination, but 
merely of the power to see objects clearly. 
The sensation of brilliant light which is 
so common in strong artificial illumina- 
tion, and which a moment’s consideration 
will show is not the main object sought, 
is usually absent in these installations. 

It is found by actual experience that 
three five-ampere enclosed-carbon arcs can 
usually be replaced by two of the mercury- 
vapor tubes consuming three and one-half 
amperes each at 110 volts with an illumi- 
nation decidedly superior for practical 
purposes. It is usually a fact that where 
mercury-vapor lamps are substituted for 
other types, it is with the purpose of im- 
proving the quality of lighting previously 
existing, and it has been found in practice 
almost invariably that at the same time 
a very marked decrease of current con- 
sumption is secured. 

Different sorts of work require very dif- 
ferent strengths of illumination; from 
large warehouse spaces, where one of the 
three-and-one-half-ampere, 110-volt lamps 
will light perhaps 6,000 square feet of floor 
Space or even more, to make-up tables in 
printing establishments where such a lamp 
will not be expected to cover more than 
300 to 500 square feet. On this account 
it is impossible to give more definite fig- 
ures as to the current actually required to 
light a given area. 

The matter of first cost and mainte- 
hance, as well as the consumption of cur- 
rent, is important in determining the 
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economy of a lamp. The first cost of mer- 
cury-vapor lamps is greater than that of 
arcs or incandescents, but in general the 
cost of installation may be less, on account 
of the reduced number of outlets and the 
simpler wiring. In an installation which 
is already wired, utilizing old outlets, with 
cost of current not lower than three or 
four cents a kilowatt-hour, the saving in 
current and maintenance secured by the 
substitution of mercury-vapor lamps will 
ordinarily pay tor the lamps in a year, 
where the use is over six or eight hours 
a day. In cases where wiring is to be 
done to suit the lamps chosen, it will often 
be found that the total cost of installa- 
tion of mercury-vapor lamps is not more 
than of arcs or incandescents. 

In the item of maintenance the mercury- 
vapor lamp has a very great advantage; 
practically the only part requiring renew- 
ing is the tube itself. As there are no 
moving parts except the tilting holder, 
and in automatic lamps the plunger of the 
magnet, very little attention is required. 
Naturally the tube has a practically in- 
finite life, although, of course, there must 
be an actual limit to the life of all tubes. 
Variations in materials, manufacture and 
usage cause considerable variations in thie 
life of the tubes. The only feasible way 
to determine the practical data on this 
question is from actual installations, A 
compilation of data on the time of actual 
burning of the various tubes used has been 
made from some five important installa- 
tions. Two of these are newspaper offices, 
one an accounting office, one a large post- 
office, the other general illumination in 
mercantile buildings. Omitting the ear- 
liest lamps furnished these places, where 
the records are not so satisfactory, in these 
establishments the average time of actual 
burning up to the time of compilation, 
taking into account all Jamps furnished to 


date, were as follows: 


Installa- Number of Average 

tions No. Tubes. Hours. 
1 150 3,287 
2 181 4,860 
3 148 5,730 
4 50 4.310 
ð 6 9,050 


— a 


Total tubes. ... 830 Aver. of all tubes 4,633 


Many of these tubes are still burning. 
Among these 530 tubes there are twenty- 
eight lamps having a life exceeding 10,- 
000 hours actual burning, many of which 


are still in service. The maximum length 


among these particular tubes was at the 
time of compilation 15,000 hours. In an 
other installation there are at least foul 
which have run 18,000 hours. There aré 
a number of other installations in which 
the average life is probably very little less 
than the average given above. As has al- 
ready been stated, the lamps do not have 
perfectly uniform life characteristics, some 
units having a relatively short life, 
but, except under unfatorable conditions, 
the average life of these tubes is so great 
that the item of the cost of renewing the 
tube is of relatively little importance. 

It will thus be seen, since these lamps 
require a minimum of attention, that they 
will have a low maintenance cost. 


REGULATION. 

The question of regulation has already 
been touched upon, but it is worth while 
to state that in spite of the naturally un- 
favorable characteristics of the lamp tube 
itself, the effectiveness of the ballast, 
which is furnished as a part of the outfit, 
is so great that the mercury-vapor lamp 
is probably the most satisfactory of all 
electrical lamps as regards its performance 
on varying line voltage. Variations of ten 
per cent, or even more, in voltage, pro- 
duce a hardly noticeable effect upon the 
candle-power, and do not cause unsteadi- 
ness in the hight. This can hardly be said 
of are or incandescent light. 

The description here given of the prac- 
tical utility of the mereury-vapor lamp 
may be summarized by the statement that 
for practical utilization, where true color 
value is not necessary, the mercury-Vvapor 
lamp gives a very satisfactory quality of 
illumination, has a character favorable in 
its physiological effects upon the eve, and 
is at the same time the most economical to 
operate and the simplest to maintain of 
the electric lights available for industrial 


illuminations. 


Recent Developments in Metallic Flame Arc Lamps. 


INCE the discovery of the phenom- 
ena of the electric are by Hum- 
phrey Davy, and after the time of 

the development of the arc machine, there 
has been a constant effort on the part of 
the designers and manufacturers of arc 


By G. Brewer Griffin. 


lamps to decrease the cost of maintenance 
and increase the luminous values, as well 
as the efficiency of the light. The early 
experiments with the Jablochkoff candle, 
which consisted of a combination of car- 
bon and kaolin, was a feeble effort to start 


along the right lines. But Jablochkoff 
experienced the same difficulties in the 
operation of oxides and carbons as has 
been experienced in the earlier forms of 
metallic are lamps, or luminous are lamps 
of the present day; namely, the tendency 
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of the material to slag over, so that when 
the effort is made to start a lamp the 
second time, considerable energy is re- 
quired to burn through the non-conduct- 
ing substance which is represented by the 
slag. The present-day type of lamps have 
thie trouble to a greater or lesser degree, 
but by proper combination of chemical 
substances this trouble can be entirely 
eliminated, provided the electrodes used 
bear the proper relative position to each 
other. This tendency seems to be much 
greater when the consuming element is 
the lower element of the lamp. 

The first of the so-called “magnetite 
electrodes” which were put in service 
showed an irritable tendency to slag over, 
which caused the manufacturers of the 
first lamps to introduce a movable metallic 
element whose function it was to break off 
the slag which has formed in order to 
allow the arc to establish itself. The lamp 
described herein owes its successful opera- 
tion to the careful manner in which the 
chemical properties of the electrodes have 
been studied when operated in the electric 
arc. The electrodes used are of metallic 
oxides and are commonly referred to as 
“magnetite,” as the black magnetic oxide 
of iron is commonly used as the principal 
ingredient. In addition, it has at least 
two other oxides; namely, oxide of tita- 
nium and oxide of chromium. Instead of 
being molded in a plastic form and 
squirted in a die, as are carbons, these 
metallic oxide are carefully compounded 
together in correct proportions and by 
special means packed tightly in a steel 
containing tube, the end of which is sealed 
with an electric arc. Titanium oxide has 
been found to have the property of ren- 
dering the arc luminous, and as the flame 
from the ixodes is like a candle flame. 
the light does not come from a crater as 
from carbons, but from a conical flame, 
which has its luminous and non-lumi- 
nous zones; the diffusion of light from the 
luminous end being aided by a reflection 
from a button or puddle of molten metal 
retained on or near the fused slag, which 
becomes highly reflecting. The flame 
from this arc can in general be compared 
to the candle flame in shape, both flames 
being a sort of hollow-cone, in the candle 
the luminous part of the flame being the 
upper part, and in the metallic arc the 
lower part, provided the lower element is 
the positive and the upper element the 
consuming one. Obviously, considerable 
is gained in the distribution of the light 
by the reflection from the molten button 
of fused slag. 

The non-luminous zone can be decreased 


‘and the luminous zone increased to a cer- 
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tain extent by the addition of urea crystals 
in the composition of the electrode. The 
oxide of chromium prevents too rapid 
combustion and is a necessary ingredient 
in order that the electrode may have a 


Fie. 1.—METALLIC FLAME ARC Lamp. 


long life. The oxide of titanium has a 
similar action in the arc as do the rare 
earths or metallic oxides used in gas 
mantles which become highly luminous 
when heated. The hollow cone-shaped 


Fic. 2.— METALLIC FLAME ARC LAMP. 


flame, therefore, could be compared to the 
incandescent gas mantle so that, unlike the 
arc obtained from the operation of a pair 
of carbons, which rather obstructs the 
light developed by the craters, the arc 


volts. 
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itself in the case of the metallic-oxide 
flame becomes highly luminous, so that an 
increased useful light efficiency is ob- 
tained without an increased amount of 
energy being required. 

As a matter of fact, while an enclosed- 
carbon lamp will not burn properly with 
the arc voltage very much under seventy 
or seventy-two volts, the metallic are will 
burn well with less than fifty-five 
volts, although it is commonly adjusted 
to operate at from sixty-five to seventy- 
five volts, while carbon arcs are ordinarily 
set at eighty volts. Further, the ordinary 
carbon arc used for street lighting re- 
quires from 6.6 to 7.5 amperes and a 
seventy-five-volt arc to produce a light 
comparable with the above-described lamp 
operated at four amperes and sixty-five 


The life per trim of the metallic-oxide 
electrodes is only limited by their length. 
Twelve inches of active material will give 
more than 175 hours’ life, as compared 
with an equivalent length of carbon in 
the carbon are which will only operate 
from 100 to 125 hours. In addition, the 
metallic arc operates at a uniformly 
“white color’ (so-called), which is in 
marked contrast to the changeable colors 
of the enclosed-carbon lamp; namely, 
from “white” to blue and violet. 

The lower element of these lamps is 
made of convoluted strips of laminated 
copper and iron, and is the same diameter 
as the upper element; namely, one-half 
inch and about one inch in length. It is 
desirable that this element be changed for 
a new one each time the upper, or nega- 
tive element, is placed in the lamp. As 
this lamp feeds in a manner similar to 
the well-known down-feed carbon lamp. 
it readily lends itself to the use of sticks 
of various lengths, so that for special pur- 
poses, lamps could be built which would 
give a life per trim of 300 or more hours, 
while in the earlier forms of similar 
lamps, the life is limited by the length 
of electrode which can be inserted in the 
lower holder. The down-feed type of 
mechanism is naturally much more simple 
than the under-feed mechanism. 

Another point of difficulty which has 
been overcome in the lamp described, and 
which is present in the under-feed type, 
is getting out of the lamp the reddish 
spongy soot or oxide which is thrown off 
by the arc. As in the form of lamp here 
described, the arc maintains the same rela- 
tive position in the globe from .the time 
of starting until the element is entirely 
consumed, the arrangements of ventilating 
ducts and drafts through same, drawing 
the oxides out of the lamp, can be ar 
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ranged . with mathematical exactitude, 
while with the under-feed mechanism such 
an arrangement is difficult, if not impos- 
sible to make, owing to the change in 
position of the arc in relation to the chim- 
ney or outlet tube as the element burns 
away. 

Another desirable feature attained by 
burning the electrodes with the negative 
above is that it brings into service the 


bright zone of the arc flame in such a . 


position that there will be practically no 
shadow thrown by the electrodes, and that 
the gain in useful light reflected from the 
brilliant pool of fused slag can be thrown 
down and out and be utilized in- 
stead of being thrown up and 
wasted. | 

It was found necessary to develop 
a downward draft of air in the 
lamp which would reverse when 
coming in contact with the heat 
of the are and flow through the 
ventilating tube. 

This draft system is, as before 
pointed out, the feature which has 
made this lamp superior. In the 
carbon arc the volatilized impuri- 
tes from the carbons are deposited 
on the nearest cool surface adjacent 
to the arc. While some attempts 
were made by certain arc lamp 
manufacturers to use gas caps of 
substances having a porous nature 
Vhich would rapidly conduct away 
he heat and still not admit air by 
akage, thus furnishing a compara- 
vely cool point for the condensa- 
on of these silicates; most manu- 
cturers have done nothing in this 
mnection on account of the ex- 
nse incurred, but insisted on the 

rbon manufacturer furnishing 

rbons with a minimum amount 
impurities, which finally became as 
le as 0.2 of one per cent. With the 

‘allie are electrodes, composed as they 

of the oxides of iron, titanium and 

mium, they do not burn away to an 
sible gas as does the carbon, but are 
tilized bodies, the vapors of which in- 

tly condense by leaving the arc in a 

y reddish soot as referred to above. 

Soot settles and adheres firmly in a 
to anything which it touches and 
ly piles up after a film is once 
d, so that a chimney with a carefully 
ed draft is a very necessary feature 
18 type of lamp, in order that the 
nay not come in contact with the 
or and globe, as it would smudge 
badly in a few minutes and cause a 
erable loss in available light. 

his lamp the current of air is con- 
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stantly flowing down around the electrode 
and serves to keep it clean, and is also 
applied to the reflector and globe with 
gratifying results. The thin layer of air 
which is introduced in the top of the 
reflector, forms an air-shield through 
which the soot-laden air can not penetrate, 
thus the reflector and globe keep clean for 
a long period. 

Another function of the air draft sur- 
rounding the arc is that it centres the 
arc, holding it remarkably steady and 
quiet. Reverse currents of air are impos- 
sible, and while the intensity of the wind 
naturally affects the force of the draft, 


Fra. 3.—DIAGRAM OF INTERNAL CONNECTIONS, 


METALLIC FLAME ARC LAMP. 


high winds cause no trouble, and are, if 
anything, advantageous, as they increase 
the speed by which the by-products of 
combustion are removed from the lamp. 
Being designed primarily for, out-of- 
door service, the lamp has a rugged and 
symmetrical appearance. It is designed 
to meet the requirements of the central 
stations as to the ease with which it can . 
be repaired, trimmed and cleaned. The 
globe is held by a heavy ring of metal, 
which in turn is pivoted to a second ring, 
which second ring is fastened to the lower 
body by a substantial hinge, so that the 
locking device may be tripped with one 
hand, the globe falling by gravity—empty- 
ing any deposits which may be therein, 
automatically. The operating elements 
can then be inserted with one hand and 
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the globe tipped up and closed. 
Figs. 1 and 2.) 

Fig. 3 shows the diagram of the con- 
nections of the lamp, which operate as 
follows: 

The electrodes, when out of use, stand 
separated and the cutout contacts closed. 
The upper cutout magnet is in series with 
the arc, and the lower magnet is in shunt 
across the arc. The striking or feeding 
magnets are in series with the starting 
resistance and the armature of this mag- 
net is connected to the dash-pot with a 
graphite self-lubricating plunger. 

When the current is turned on it passes 
through the feeding magnets, which pull 
down their armature, bringing the two 
electrodes into contact, thus causing the 
current to pass through the series magnet, 
lifting the series cutout contact away 
from the shunt contact and breaking the 
circuit through the feeding magnets. This 
releases the armature of the feeding mag- 
net and the electrodes are drawn apart 
and the arc established. As the arc 
lengthens, due to the burning away of the 
electrode, the shunt magnet becomes en- 
ergized finally to a sufficient degree to lift 
the shunt cutout contact until it touches 
the series contact, energizing the feeding 
magnets and reestablishing the arc at its 
normal length. | | 

It might be pointed out that in this 
lamp the arc with less energy will probably 
operate at a temperature equally as high 
as the carbon arc in spite of its greater 
energy consumption, owing to the fact 
that carbon is a comparatively rapid con- 
ductor of heat, and in the enclosed lamp 
a relatively large body of carbon is exposed 
to the flame action of the arc and the heat 
generated by the consumption of energy 
is rapidly dissipated by the carbons them- 
selves, while in the metallic arc the heat 
is dissipated to a comparatively inconsid- 
erable extent, owing to the low heat con- 
ductivity of the elements used. 

It should be understood that the metal- 
lic oxide in the consuming element is only 
disintegrated at the point of contact with 
the arc flame, which is at a point, and as 
the production of light is, as has been 
demonstrated, the result of heat, the great- 
est luminosity can be obtained when the 
maximum amount of heat is centred on 
the minimum amount of material. This 
has been well accomplished in the lamp 
described. The lamp therefore has a high 
light efficiency by having substances in the 

electrodes, the vapors of which not only 
serve as a current path, but possess the 
property of selective radiation to a high 


(See. . 
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degree. The are stream, operating at a 
high temperature, gives the maximum 
of light for the minimum amount of cur- 
rent expended with a color and quality 
of light which the average observer claims 
to be the best; namely, “a white light,” or, 
in other words, a light which has a spec- 
trum as near as is possible artificially to 
sun light. The angle of light below the 
horizontal, as compared with other types 
of arc lamps, is represented by the follow- 
ing table: 


0 
Type of Lamp. voae Color. Maen a 
D.-C. open.... 48 White 45° 
A.-C. open. 80 White 5° 
D.-C. enclosed. 78 All white 30° 
A.-C. enclosed. 72 All white 15° 
Metallic flame 84 White 10° 
Flame carbone 65 Yellow 00° 
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A 2%75-watt metallic flame lamp will 
successfully replace a standard 7.5-ampere 
enclosed-carbon lamp, and on account of 
its superior distribution will give a more 
uniform street illumination than a carbon 
are, and if used to replace carbon arcs, 
the distance between lamps could be in- 
creased fifteen per cent and still secure an 
illumination at mid distances between 
lamps superior to that given by the carbon 
lamps at about one-half the energy of con- 
sumption. 

The lamps above described are primarily 
designed for street-lighting service and 
are distinctly direct-current lamps for 
operation in series. They can, therefore, 
be operated from any constant-current arc 
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machine or, to follow the latest practice, 
from alternating-current machines by cur- 
rent delivered to the line through mer- 
cury-are rectifiers. 

Briefly described, the current is taken 
from an alternating-current generator and 
carried to a repulsion coil-regulating 
transformer; from thence through the 
mercury rectifier to.the lamps. The effi- 
ciency of the alternating-current repulsion 
coil regulating transformer and mercury- 
rectifier outfits is approximately ninety 
per cent and are designed for 7.5 per cent 
line loss. They are furnished for circuits 
of twenty-five, fifty and seventy-five-light 
capacities. 


The Moore Light and Wuminating Engineering. 


By D. McFarlan Moore. 


from a number of the most essential 

standpoints that the Moore Tube 
Lighting System well deserves the title 
of “The most advanced form of illumina- 
tion,” and that the fundamental prin- 
ciples upon which it has always been based 
are identically the same as those which, 
at last, are now being given the most 
prominence in the present great wave of 
attention to the engineering problems 1m- 
volved in rational artificial illumination. 
Fourteen years have now passed since the 
writer first began to advocate the theory 
that the entire fabric of correct artificial 
‘Illumination should rest upon the simple 


D is the purpose of this article to prove 


precept, 
natural light. | 

Tube lighting approximately imitates 
daylight in diffusion, because the area of 
the light source has been multiplied hun- 
dreds of times. For indoor illumination 
the extreme development of the daylight 
imitation idea resolves itself into attempt- 
ing to make the entire ceiling the source 
of illumination, to which procedure long 
vacuum tubes lend themselves most ad- 
mirably. Even a cursory investigation of 
the trend of the applications of most of 
the other forms of light show that they, 
too, are striving for the same goal, and 
that the day of elaborate pendant fixtures 
is very rapidly and rightfully passing. 

Ruskins’ teaching, “that the highest art 
is simplicity,” is being appreciated, and 
the demand is for stores, for example, that 
from their entrance present an open and 
lofty aspect, which is only obtained by 
having practically no fixtures, and the 
source of the illumination almost against 
the ceiling. Further than this, the illumi- 


viz., try to most closely imitate 
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nant itself becomes less and less obtrusive, 
more and more like natural light, the 
lower its intrinsic intensity. In this re- 
spect the Moore light is several hundreds 
of times better than any other widely 
applicable form of light. The ab- 
sence of all bright centres of light 1s 
very pleasing, and the necessitv for small 
individual sources of light comprises only 
about ten per cent of the total of the elec- 
trical indoor lighting ficld. Therefore, 
the most important problem of the illumi- 
nating engineer concerns the’ production 
of an-even illumination over large areas, 
and naturally such problems can ‘not be 
solved better than by utilizing the light 
source of maximum = area—viZz., 
vacuum tubes. 

Color is the second most prominent fac- 
tor in daylight imitation, and the prob- 
lem can be said to have been thoroughly 
solved when, for example, experts in color 
matching are unable to detect any differ- 


long 


ence between the Moore tube light, fed 
with carbon dioxide, and average day- 
light. This has been the experience of 
one of the largest silk dyeing establish- 
ments in this country after having unsue- 
cessfully tried all other forms of light. 

For some time past artists have been 
mixing their colors at night under the 
white Moore light. Natural light varies 
over wide ranges. Not only does the bluish- 
white diffused daylight vary from hour to 
hour of the day, but it should be remem- 
bered that bright yellow sunlight in the 
open air is also natural light. It can best 
be imitated by feeding a Moore tube with 
pure nitrogen. 

Drapery and millinery stores should use 
an illuminant as near to daylight as pos- 
sible. Diamonds display their sparkling 
properties better under a pure blue-white 
Moore vacuum tube than under any other 
light. 

The higher refinement of illuminating 
engineering is bringing into view more 
and more prominently the colors all light 
sources give to surrounding objects. 

Art galleries have long been sadly in 
need of an imitation of daylight. Since 
all of the great works of art, representing 
fabulous values, were executed under nat- 
ural conditions, it is necessary, if the spirit 
of the painting be grasped, that it always 
be viewed under like conditions. 

Another salient quality of natural light 
is its steadiness. It is true, its intensity 
varies from daybreak to sunset, but it 
never changes suddenly, therefore, an &r- 
tificial imitation must have an intensity 
that is perfectly constant from second to 
second, and not one that flares and flickers 
as do arc lamps. The light from long 


September 14, 1907 


vacuum tubes is even steadier than that of 
all forms of incandescent lamps, because 
the tube is much less affected by voltage 


variations. 
The advance that has been made as re- 
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an inch of wire within their walls, by the 
utilization of the harmless, long Moore 
glass tubes, and thereby eliminate about 
hinety per cent of the dangerous, costly 
and objectionable wiring now so extensive- 


LecTURE Room 1n UNITED ENGINEERING BUILDING DURING DEMONSTRATION OF Moore TUBE. 


gards safety from fires, from the oil lamp 
on a table to a harmless vacuum tube rig- 
idly and permanently attached to the ceil- 
ing, can not well be exaggerated. With the 


i 


ly used. This fact is particularly perti- 
nent in regard to the lighting of not only 
new buildings, but also old buildings. 

Not long ago the statement that day- 


te i 
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CHINA AND CROCKERY DEPARTMENT, ILLUMINATED WITH MOORE TUBE. 


light costs us nothing would have been 
considered a truism, but not so in this 
age of congested districts and skyscrapers. 
However, theory indicates that we should 


neral adoption of vacuum tube lighting, 
urance rates will gradually be lowered. 
18 now possible to light large depart- 
nt stores, for example, without having 
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still very greatly cheapen the cost of pro- 


- ducing the different rates of ether vibra- 


tions necessary for us to see objects. 
Economy is really the main practical 
reason why we still use old-style spots of 
light, and do not resort entirely to gen- 
eral lighting sufficiently bright for all or- 
dinary purposes. But since.it is a fact 
that it costs a number of times as much 
to illuminate an average large area with 
incandescent lamps as with the Moore 
vacuum tube system, even in its present 
stage of development, the laws of evolution 


will gradually bring about a greatly re- 


duced use of small units of intense light 
and substitute therefor tube lighting 
which is worthy of the name “artificial 
daylight.” 

We can determine with great exactness 
the efficiency of various kinds of electric 
motors for changing electric energy intc 
mechanical energy, but when we attempt 
to state the comparative efficiencies of va- 
rious kinds of electric lights for changing 
electric energy into the form of what we 
call useful light, immediately we have en- 
tered a field of an incomparably lower 
order of exactness, because not only the 
area of the light source and its color, but 
also the objects illuminated, become of 
prime importance. This fact is largely 
responsible for our belief that illuminat- 
ing engineers will forever be in great de- 
mand. 

Therefore, the first essential feature 
should be constant local conditions, in the 
attempt to obtain a simple numerical fig- 
ure for each system of illumination that 
would truly express its cost of operation, 
that is, its efficiency, from a comparative 
commercial standpoint. Dividing the 
average hefner-feet of the plane illumi- 
nated by the watts per square foot, gives 
this “illuminating efficiency.” It should 
have no other name. Such a test covering 
most all of the present-day methods of 
lighting has never becn made, but when it 
has been done authoritatively and in a 
thoroughly disinterested manner, data val- 
uable, and practical and specific concern- 
ing actual results will have been obtained. 
Such a test would set at rest much of 
the present-day discussion, more or less 
acrimonious. It is largely influenced by 
training and a tendency to place prejudices 
and personal opinions ahead of indispu- 
table facts. Some comparative tests of 
this general nature, that are dependent on 
the average measurements of the illumi- 
nation found throughout the area lighted, 
and not in the measurements of the illumi- 
nants themselves, have been made between 
incandescent lamps and arc lamps and 
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Moore tubes, and it is believed that the 
tubes would continue to show their supe- 
riority in such tests over every form of 
illuminant known. 

One illustration shows the meeting hall 
of the American Institute of Electrical 
Engineers, equipped with a Moore tube 
176 feet long. 

The second illustration shows one-fourth 
of the basement of a large department 
store where the tubes have supplanted arc 
lamps, and have not only greatly improved 
the lighting, but also effect a saving of 
about $1,300 per year in the current bills. 

Several of these tubes have recently been 
changed from the sunlight, yellow nitro- 
gen color to the diffused daylight, bluish- 
white carbon dioxide color, in order that 
the delicate shades of color of the beauti- 
ful china-ware appear exactly as they 
would in daylight in their show windows. 
Such results have never been accomplished 
before, and I do not belive that carbon 
dioxide will ever be compassed.as the best 
means for imitating average daylight color 
values. 

The first cost of a tube lighting system 
is already less than an ordinary incandes- 
. cent lighting system, designed to produce 
approximately the same result over a large 
area. But in connection with first cost, 
it should be borne in mind that the life 
of a vacuum tube system is indefinitely 
long. On account of the great simplicity 
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of the tube system, there is a great saving 
in the lamp fittings and renewals, chande- 
liers, shades, switches, wires, etc. 

The effect on the central stations of the 
installation and use of a non-portable 
lighting source that is really a part of 
the premises, will gradually be determined. 

Each improvement of the present day, 
as well as the history of artificial light 
from the beginning, prove that we are sim- 
ply approaching an equivalent of daylight 
in all respects. Abundant light is becom- 
ing more of a necessity and less of a lux- 
ury every day. Yet the appetite for light 
has not been anywhere near satiated in 
any city in this country. 

Most stores in congested districts, where 
daylight is at a premium, are now ap- 
parently better lighted at night than in 
the daytime. Tube lighting will correct 
this evil and make not only basements, 
but each of the floors of department stores, 
appear as if they were all provided with 
skylights. | 

The best proofs that the vacuum tube 
is right, both theoretically and practically, 
are obtained by simply noting the various 
stages of advancement or evolution of all 
other forms of light, and drawing the log- 
ical conclusion, viz., that the tube-lighting 
system is a natural climax. All admit 
that incandescent gases will also be the 
ultimate source of the most efficient illumi- 
nation. 


Over two and a half miles of Moore 
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light tubing is now in successful, every- 
day use, including several installations re- 
cently made in Europe. They have-invaded 
almost every department of trade; gents’ 
furnishings, dry gocds, silks, china, pho- 
tographers, hardware, amusement parlors, 
house furnishings, art, clothing, baths, 
florists, photographic printing, restau- 
rants, show windows, hotels, schools. 

In basements in summer time the fact 
that only about one-sixth as much heat is 
dissipated as would be if incandescent 
lamps were used, is a matter of prime im- 
portance to the problems of ventilation 
and the health and efficiency of employés, 
as well as the comfort of the public and 
the amount of business possible. 

These tubes can be successfully exposed 
to the summer’s sun, or icicles, or be sub- 
merged under water. They are applicable 
to mills, factories, foundries, etc., because 
neither moisture nor fumes affect them. 

It is clear that long tubes would ideally 
illuminate thoroughfares, and many miles 
of continuous tubing will finally illumi- 
nate our streets in order to obtain at 
night a diffusion really comparable with 
daylight. 

There are few cases, indeed, where 
manufactured light is needed, that day- 
light would not be preferable, and there- 
fore the form of artificial light selected 


should be the one most nearly resembling 
it. 


Recent Developments in Direct-Current Vertical 


Edgewise Instru 


HE increasing importance of econ- 
omy in switchboard space, es- 
pecially in the larger stations, has 

developed a demand for indicating meters 
of such dimensions that they can be 
mounted in close proximity to each other 
or in groups of three or four mounted on 
a single frame. By this construction a 
large number of generator or feeder in- 
struments can be installed on a panel, as 
contrasted with the usual switchboard con- 
struction in which the instruments take up 
a very considerable amount of valuable 
space. 

In view of this well-recognized demand 
manufacturers have directed their efforts 
toward producing a vertical edgewise type 
of meter having a narrow case, and as a 
result of these efforts a complete line of 
direct-current meters having cases of but 
three inches in width have been developed 
and used to a very considerable extent. In 
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view of the increasing demand and use 
of this type of meter, the following de- 
scription of the latest developments along 
this line may prove of interest, especially 
to those operating stations where apace is 
valuable. Ne 

Both ammeters and voltmeters are of 
the permanent magnet moving coil type, 
employing a fixed magnet with pole pieces 
so arranged as to form a magnetic field 
within the influence of which is pivoted a 
suitably designed coil. 

Fig. 1 illustrates the general construc- 
tion and arrangement of the various parts. 
The magnets are provided with soft-iron 
pole pieces securely clamped in position 
and separated by a uniform air-gap. The 
moving coil is wound on a rectangular 
aluminum shell and so pivoted that it en- 
closes the upper pole piece, the lower half 


of winding being centrally located in the 
magnet gap. 


ments. 


The meter depends for its action upon 
the fact that the magnetic field generated 
by current passing through the pivoted 
coil is in magnetic relation to the field 
generated by the permanent magnets and 


according to the well-known law that two 


magnetic fields tend to set themselves in 
line with or parallel to each other, the field 
of the pivoted coil tends to move it out 
of or across the permanent magnet field 
and produces a deflection of the indicating 
pointer. 

This coil movement is opposed by the 


, restraining force of the controlling springs 


which tend to return the indicating 
pointer to zero position and the moving 
element thus takes up a position where 
the displacement is just sufficient to Te 
establish equilibrium. This relation af- 
fords a ready means of measuring current 
values in which the indicating pointer de- 
flection is directly proportional to the cur- 
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rent passing and these values are read 
on a suitably graduated dial. 

The design readily lends itself to con- 
struction for voltmeters by using fine- 
wire windings on the pivoted coils in series 
with high resistances, or for ammeters by 
using fewer turns of slightly heavier wire 
in series with a calibrating resistance and 
shunted across a known resistance such as 
offered by the usual shunt. 

It is highly ‘desirable that indicating 
meters be highly dead-beat or “aperiodic,” 
so that readings can be quickly and accu- 
rately taken. This is especially true of 
meters used upon lighting circuits where 
any variation of the voltage must be 
quickly noted. The highly dead-beat or 
“aperiodic” qualities of the meters herein 
described are due to the damping action 
resulting from movement of the.rectangu- 
lar aluminum frame across the permanent 
magnetic field, which acting in opposi- 
tion to the generating magnetic field 
(such as offered by the permanent mag- 
net field) tends to damp and prevent os- 
cillation of the closed conductor. This 
form of damping system is simple, effec- 
tive and introduces no errors in the cali- 
bration. 

The moving element consists of a suit- 
able winding closely fitting the rectangu- 
lar aluminum frame which, in turn, is 
fastened to a framework having highly 
polished steel pivots resting in jeweled 


hearings, this framework also supporting | 


the indicating pointer. The two special 
alloy springs in addition to conducting 
current to and from the: windings, also 
serve as a controlling or restraining force. 
These springs are mounted on the station- 
ary supporting bracket, an arrangement 
which relieves the pivoted element of their 
weight. 

The moving element is carefully bal- 
anced and its light weight, in conjunction 
with the highly polished bearing surfaces, 
offers a bearing system having practically 
negligible initial ‘friction and one not 
easily damaged by transportation or in- 
stallation. 

Voltmeter moving coils are wound with 
fine double silk covered copper wire se- 
curely held in position by an insulating 
varnish, preventing fibers of insulation 
from becoming loose, rubbing on the pole 
faces and introducing friction errors. The 
ends are soldered to the outer end of the 
conducting springs, the other end of the 
springs being soldered to suitable supports 
from which connection is made to binding 
posts and resistances. Ammeter coils have 
fewer number of turns of heavier wire 
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mounted and secured in a manner similar 
to the voltmeter coils. 

Differential voltmeters are equipped 
with differential armature windings 
wound for opposite polarity and mounted 


Fic. 1.—INTERIOR CONSTRUCTION OF THREE- 
[Incu VERTICAL EDGEWISE METER (METER 
REMOVED FROM MOouNTING FRAME). 


on a common pivoted frame, two ends of 
windings being connected to binding 
posts through the controlling springs, the 
third winding being connected to its bind- 


[westinonouse |] 
l DC AMMETER j | 


2.—THREE-INCH VERTICAL EDGEWISE 


Fig. 
AMMETER, MOUNTED IN FRAME, 


ing post by means of a short, flexible con- 


ductor. 

The unbalancing of a three-wire circuit 
is indicated by the pointer deflecting to 
cither side of zero, and when adjusting 
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generators for parallel operation the con- 
trol devices are manipulated until the 
meter indicates zero, showing equal poten- 
tial of the line and incoming machine. 

It will be noted that the magnet system 
is so constructed that there is but one air- 
gap instead of two gaps in series, and the 
magnets can be aged after assembling with 
the pole pieces. The initial air-gap and 
magnetic values thus remain undisturbed 
and insure a system much more perma- 
nent than can be obtained by any construc- 
tion necessitating assembling of pole 
pieces or setting of air-gaps after the mag- 
nets have been charged and aged. 

The meters have a high “torque” or 
turning moment, permitting use of heavy 
control or restraining springs which, in 
conjunction: with the light moving ele- 
ments and jeweled bearings, insure sensi- 
tive measuring elements which quickly 


and accurately respond to the slightest 


changes of load or pressure. 

The meter indications are practically 
free from the disturbing effects of stray 
or external magnetic fields generated by 
heavy currents or magnetic material in 
proximity to the meters. 

This freedom from disturbance is se- 
cured by the magnet construction whicb 
gives an intense concentrated field much 
stronger than any probable field to which 
the meters would ordinarily be subjected. 

Owing to the extremely low energy con- 
sumption and use of low temperature co- 
efficient metal in the resistances and 
shunts, the meters are practically free 
from errors due to self-heating of coils or 
variations of external temperature. 

The scales are practically uniform 
throughout their entire area and very 
satisfactory as to length, legibility and dis- 
tribution. The main calibration points 
are accurately determined by direct com- 
parison with known standards and the 
intermediate points or subdivisions care-' 
fully interpolated, after which the scales 
are hand-drawn—no printed scales being ` 
employed. 

The scales arc mounted on metal plates 
having a recessed centre in which the in- 
dex of the indicating pointer is located, 
thus bringing the divisions close to the 
index points and avoiding errors due to 
parallax. 

Fig. 2 illustrates a three-inch meter 
mounted in ifs single unit frame. As 
will be noted, the meter is provided with 
a handle by which it can easily be lifted 
from the supporting frame when it is de- 
sired to make tests, repairs, or make 
changes in capacity. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Lightning Conductors. 


One of the most. noticeable features in 
the accounts of thunderstorms, it seems to 
Frank Broadbent, is that the buildings 
most often struck and damaged by light- 
ning are those which are provided with 
lightning conductors. The prevalent idea 
in the lay mind is that lightning con- 
ductors exist for the purpose of attracting 
the lightning and providing for it a safe 
path to earth, thus protecting the sur- 
rounding neighborhood. However, a per- 
fect lightning conductor, if it properly 
performs its functions, ought never to be 

struck by a direct flash of lightning. If 
a tall mast be erected with a very good 
earth connection, and terminating at the 
top with very fine points, this mast would 
form an electric leakage path from the 
earth to the positively charged clouds, 
and the potential near the mast should 
never rise to such a value as to cause a 
dangerous flash. When a building is pro- 
vided with a lightning conductor, no 
matter how erected, it is the popular be- 
lief that this building should be immune 
from accident due to lightning, whereas, 
if the earth contact be bad, or if the top 
of the conductor terminate in a large 
compact mass of metal, or if the con- 
ductor take a tortuous path, the building 
is probably in a more unsafe condition 
than it would be without such a conductor. 
Even if a building be ‘provided with a 
conductor as perfect as human ingenuity 
can make it, there is still considerable 
risk of damage in the event of the con- 
ductor being struck by a side flash, when 
‘nasses of metals, such as water tanks, 
lead roofs, gas or water pipes are in the 
vicinity of the conductor and are not 
properly earthed. Moreover, a conductor 
mav have a many-pronged top and make 
a rood carth, but have a pretty bend 
around a coping or ledge, which is a vice 
that counteracts all its virtues, as a light- 
ning flash will prefer to pass through 
several inches of masonry rather than take 
what might seem an casier path around 
it. It is suggested that all lightning con- 
ductors should be tested for earth, and 
that all metal work, such as gutter spouts, 
down spouts, railings, piping, ete., should 
he metallically 
quite independently of the lightning con- 


connected and earthed 


ductor; that the lightning conductor 
should be free from sharp bends or kinks, 
and that its path to earth should be as 
straight and direct as possible. If it can 
be érected near to, but quite separate from 
the building, so much the better for the 
building.—A bstracted from the Electrical 
Review (London), August 23. 
< 

Three-Phase Power Supply for the 
Manchester, England, Corporation. 

Manchester, England, has always been 
one of the most powerful strongholds of 
the direct-current svstem of supply, and 
has alwavs been regarded as an efficient 
example of what could be done with multi- 
wire distribution. In spite of this, the 
Manchester Corporation has, within the 
past six years, established one of the larg- 
est municipal alternating-current svstems 
in England, that is now supplying poly- 
phase powers direct to consumer’s prem- 
ises. The Stuart street station was for- 
merly laid down to furnish a large num- 
ber of substations with three-phase power, 
and this was converted to continuous cur- 
rent and distributed to the tramway feed- 
ers the electric lighting and power for 
three-wire network. During the last 
eighteen months, however, a large number 
of power consumers have been connected 
up direct to the three-phase mains, and 
energy is supplied without anv other 
change than the reduction of the trans- 
mission voltage. The Stuart street sta- 
tion contains 27,000 horse-power of equip- 
ment, consisting of low-speed vertical en- 
gines and field-wall alternators. A 6,000- 
kilowatt steam turbine is now being in- 
stalled and will be shortly put into serv- 
ice. Approximately 10,000 horse-power 
of this plant is at the disposal of the 
power supply, the remaining and greater 
portion taking the traction and lighting 
loads. The methods adopted for supply- 
ing power consumers have been especially 
designed with reference to economy of 
main feeders, Where a consumer hes on 
the route of extra high-tension feeders 
from the main station to the substation, 
one cable is looped into the consumer's 
substation. Duplicate cables for lighting 
and traction always run between the main 
and substations with distinet sets of bus- 
bars for each section. At the substation 


selector switches are provided, by which 
the duplicate cables can he coupled to 
either the traction or lighting bars, and 
as the same bars are also fitted with coup- 
ling switches, a number of changes can 
he rung on the supply to the consumer 
through the looped feeder. The consu- 
mer’s substation equipment is arranged 
for polyphase supply entirely. If private 
plants have already continuous current 
in use, and the motors are too numerous 
to replace with alternating-current ma- 
chines, provision is made in this substa- 
tion for suitable converting plants to 
transform the transmitted alternating- 
current into continuous. The ultimate 
capacity of the substation determines ap- 
proximately the tvpe of the equipment. 
The building, which may be any dry, dis- 
used premises, or one specially built for 
the purpose, contains a high and low- 
tension switch gear, and groups of static 
transformers. The transformers and 
high-tension switch gear are divided from 
the low-tension board by an iron grating. 
The transformers are of the air-cooled, 
radiating, single-phase type, the standard 
size being 200 kilowatts, thus make com- 
pact converting units, heing free from oil 
insulation and requiring no attention. 
Each transformer is mounted on four 
wheels, which facilitate moving it about. 
Five tappings are brought out on the low- 
tension side, giving the voltages from 380 
to 420 in steps of ten. Where continuous 
current is to be supplied to the polyphase 
mains, some form of rotary transformer. 
usually a motor converter, is emploved. 
The use of these machines dispenses with 
the necessity for reducing transformers. 
as the transmission voltage can he applied 
directly to the motor.—Abstracted from 
the Electrician (London), August 23. 
< 


Comparative Cost of Steam and 
Hydroelectric Power. 


In this article W. O. Webber refers 
to a preeeding series of articles by H. 
von Schon, reviewed in the ELECTRICAL 
Review of April 13. In the main the 
author agrees with Mr. von Schon, hut 
points out that in sueh comparisons n° 
account has been taken of the land on 
whieh all power plants must be situated. 
and while the cost of buildings is gener- 
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ally placed too low, nothing at all is al- 
lowed for the construction of proper 
chimneys. He says that for a ten-horse- 
power plant Mr. von Schon’s building 
is estimated to cost $400, while this fig- 
ure would merely build the chimney for 
such a plant if erected in an urban dis- 
trict. On the other hand, if a semi-port- 
able boiler is assumed so as to save the cost 
of building a chimney and the boiler set- 
ting, the extra fuel costs would more than 
make up the fixed charges of a return 
tubular boiler. He has found from ex- 
perience that with coal at $4 a ton the 
cost of steam power at the engine wheel 
is almost exactly double the cost of fuel 
alone, Actual experience has also shown 
that with coal at $2.50 a ton the rates 
per horse-power-hour average from 4.65 
cents for ten horse-power to 2.2 cents for 
eighty horse-power. With coal at $4.50 
per ton the corresponding rates are six 
and 2.92 cents per horse-power-hour. Mr. 
Webber gives tables compiled from actual 
installations, showing what the costs of 
small plants are. These average from 
$230 per horse-power for a_ten-horse- 
power plant to $175 for an eighty-horse- 
power plant. The total cost per horse- 
power-year, not excluding fuel, is $92.20 
for a ten-horse-power plant, and $40.10 
for one of eighty horse-power. Adding 
the cost of the fuel, the total cost per 
horse-power-year with a ten-horse-power 
plant varies from $195 with coal at $5 
a ton to $133.42 with coal at $2 a ton. 
The corresponding figures for an eighty- 
horse-power plant are $95.10 and $62.10 
with coal at $5 and $2 a ton respectively. 
The costs for intermediate sizes and 
prices of coal, of course, lie between these 
limits. The author believes that there is 
no question as to the cheapness of hv- 
draulic power, as he has seen figures rang- 
ing from $3.38 to $6 per horse-power- 
year. The actual costs for hydroclectric 
power varies with the distance the current 
is transmitted; but they may be taken 
practically as $10.16 in the immediate 
Vicinity of a waterfall, $11.66 with a 
four-mile transmission and $12.81 with 
a twenty-mile transmission. Hydropneu- 
matic power is the only scrious competi- 
tor of hydroelectric power within a 
twenty-mile radius of the power plant; 
beyond that electricity would always win. 
With very small plants undoubtedly gaso- 
lene would compete successfully with 
electricity, as it would not pay to develop 
water power so smal]. Too much can not 
be said with regard to proper development 
of hydroelectric plants within the period 
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of ten or fifteen years as too short to study 
the monthly and annual precipitation of a 
good drainage area. His records show 
that the marked variations covering 
periods of thirty and even forty years oc- 
cur in the rainfall. Mr Webber does not 
agree with Mr. von Schon that hydro- 
electric developments should always be 
based on some stage between a low and 
normal flow, as it has always been found 
preferable to carry on the development at 
some stage between the normal and high 
fall of the watershed. This can be de- 
termined only on local costs of auxiliary 
power, but can usually be taken up to 
the average fall of the ninth month in 
the order of dryness, Figures are shown 
of the actual cost of the various items of 
a ten and a sixty-horse-power steam plant. 
The former cost complete $2,368, the lat- 
ter $11,978.—Abstracted from the Engi- 
neering Magazine (New York), Septem- 
ber. 
@- 


The Size, Weights and Cost of Alter- 
nators, as Affected by Rated 
Speed and Periodicity. 


Believing that it is not generally real- 
ized by central-station engineers to what 
degrees the size, weights and initial costs 


. of alternators are affected by the speed for 
running and periodicity to which the ma- 


chines are to operate, W. Chappell and T. 
Germann endeavor here to point out some 
of these differences. In order to do this, 
alternators were designed of 400, 600 and 
1,000 kilovolt-amperes output, and of 
each output, for 100 revolutions per 


minute, fiftv eveles and 300 revolutions, 


per minute, twenty-five cycles, these be- 
ing strictly commercial figures. The de- 
sions of these machines are given. In 
examining them the first point to be con- 
sidered is the number of poles which are 
required. With a slow-speed machine 
such as that for 100 revolutions, sixty 
poles are required to get fifty cycles; 
whereas at 300 revolutions only ten poles 
are required, one-half the periodicity. 
Thus, in the first place, in order to ac- 
ecommodate the poles the armature of the 
slow-speed machine must be larger in 
diameter than that of the other, although 
the gross core length will be less. This 
brings up the question of what are the 
disadvantages of slow-speed machines as 
compared with high speed. In the first 
place, a deeper pit and heavier founda- 
tions are required for the former, also the 
initial cost is greater. Greater head room 
is required, and in order that the switch- 
board attendant should have an uninter- 
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rupted view of the gallery, the switch- 
board gallery must be higher, which 
means a higher building. Taking up the 
machines, it is shown that, although in 
every case the highest speed machine has a 
lower active diameter, yet it has a greater 
core length. It would seem at first that 
at high speeds the weight of the arma- 
ture should be lower; but this does not 
follow, for a comparison of the diameters 
of the six machines designed shows that 
for the slow-speed machines the active ma- 
terials of the armatures are in every case 
actually lower than that for the high 
speed, the increase in weight of active 
material of the slow-speed machine being 
due to the field. The weight of armature 
copper is greater though, as the armature 
copper loss increases with the decrease of 
speed due to the increased total length of 
conductor. This is also the case with 
the field copper. Turning to the field, it 
is found that that for the low speed is the 
heaviest, as would be expected, owing to 
its having sixty poles as against ten poles 
in the higher speed. A comparison of the 
weights of the various designs shows that 
both the iron and copper are double the 
weight for the slow speed that they are for 
the high-speed machine. This more than 
makes up for the thirty per cent to forty 
per cent decrease in the weight of the ac- 
tive armature material. To the weights 
of active material, however, must be 
added the weights of inactive material, 
such as shafting, spiders, supports and 
armature laminations. In the lower- 
speed machines the large diameters neces- 
sitate heavy spiders which add consider- 
ablv to the weight, and also require heavy 
supports for the stationary armatures. 
Allowing for these, it is found that the 
total weights per kilovolt-ampere are as 
follows: For a  400-kilovolt-ampere, 
300-revolutions-per-minute, twenty-five- 
eyele machine, 48.1 kilogrammes; for a 
400-kilovolt-ampere, 100-revolutions-per- 
minute, fifty-evele machine, the corre- 
sponding figure is 105 kilogrammes: for 
a 600-kilovolt-ampere, 300-revolutions- 
per-minute, twenty-five-evele machine, 
and a 600-kilovolt-ampere, 100-revolu- 
tions-per-minute, sixtv-eycle machine, the 
corresponding figures are 48.1 and 122 
kilogrammes per kilovolt-ampere; for a 
1,000-kilovolt-ampere, — 300-revolutions- 
per-minute, twenty-five-eycle, and a 
1,000-kilovolt-ampere, 100-revolutions- 
per-minute, fifty-cvcle machine, the fig- 
ures are respectively 35.1 and %8.4.—A - 
stracted from Electrical Engineering 
(London), August 22. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suddestions for Methods of Increasing the Demand for Electric Service 


The Electric Arc versus the 
Gas Lamp. 


BY E. A. CREED. 


(Continued from August 10 Issue ) 

The gas lamp is an open-flame burner. 
Many serious fires can be traced to its 
source. 

At fourteen cents per kilowatt-hour, 
the electric incandescent lamp is cheap. 
Fach sixteen-candle-power lamp costs 
about three-fourths of a cent per hour to 
burn. 

The rate in Providence is not high. 
The writer was in the employ of a com- 
pany, operating a hydroelectric plant, 
that charged twenty cents per kilowatt- 


Two photographs from Janesville, Wis., indicating that the Janesville Electric L 


felt very strongly in that city. Many of the la 
cities, especially those of the Janesville class, 


is plant, is a thorough believer in advertisi 2 
doing them both ehe. ertising and solicitation—none more so 


hour. The writer has been connected 
with a large corporation that controlled 
many electric light companies. In the 
lown of A, we charged a rate of five cents 
per kilowatt-hour. We were losing money 
on our lighting consumers at that rate. 

In the town of B, we charged twelve 
and one-half cents per kilowatt-hour. We 
had more kicks coming from the people of 
A on exorbitant bills than from the 
twelve and one-half-cent town of B. 

By carefully calibrating the respective 
meters in use in each town, we found that 
we were two per cent “to the bad” in A. 
while in B we were three per cent “to 
the good.” 

Whenever a man complains that his 
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bills are high, his service poor, that the 
company robs him, etc., try to show him 
that it is to the company’s interest to 
treat its customers fairly, that it would be 
a case of standing in its own light were 
it to do otherwise. Offer to have the 
meter investigated at once; do all in 
your power to please him. 

He’ll be absolutely without a fair ar- 
gument; but remember it takes two to 
make a quarrel and if you leave him with 
promises of early attention to his com- 
plaint, nine times out of ten he’ll forget 
he ever had a kick to register. | 

All artificial illuminants must permit 
of continued use without any bad effect 
upon the health. Such deleterious effect 
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ight Company is not 


rge cities can gain a good deal of inspiration. and would do well 
where the commercial department is of so high-grade and thoro 


usually arise from the products of com- 
bustion vitiating the atmosphere, or pos- 
sibly from injurv to sight. 

Gentlemen, did you ever attempt to 
read under the light from a gas lamp? 
Try it. You'll never forget it. Drive 
this home to your prospects. Show how 
the lamp flickers, how trying this flicker 
is on the eyes. 

For the few miserable pennies a man 
may save by using the gas lamp, he will 
lose dollars to the oculist for treatment 
upon the eves. 

The light of the gas lamp is accom- 
panied by intense heat; the electric incan- 
descent radiates but little heat. 

Every cubic foot of ordinary commer- 


cial gas requires for its combustion the 
oxygen from about twenty feet of air, so 
that a burner consuming five cubic feet 
per hour combines with the oxygen of 
about 100 feet of air per hour. Besides 
vitiating the air and raising its tempera- 
ture by the heat given off, much more 
thorough ventilation is required. 

In cases where night work is carried 
on, a highly heated, vitiated air has an 
injurious effect upon’ the eyes. Gentle- 
men, you know there are many insurance 
companics. They have their agents all 
over this broad land scouting around after 
more business. The competition among 
them is keen. Compared to selling insur- 


rmitting the powers of darkness to make themselves 
to study the methods adopted in some of the smaller 
ughly effective a character. Mr. Korst, the manager of 
—and he is getting the results because he believes in them, and because he believes in 


ance, selling electric current is like taking 
a bone from a dead pup. - 

You have no competition but a poor, 
lone gas lamp that in comparison with the 
electric arc is like unto a battery lamp at 
noontide. 

Mr. Jones advises you that he is going 
to throw out the electric arcs. He’s going 
to show the electric company that he’s go- 
ing to get along without them. 

Tell him you are sorry, for aside from 
the loss of revenue, you would hate to 
see his store looking like the Mammoth 
Cave at midnight, or a mine shaft be- 
fore the fire-boss opens up. 

Ask him to come out with you and see 
for himself how different is the illumina- 
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tion öf Victor Gelb’s interior from that of 
- Hall & Lyons’. 

Offer him the services of a competent 
engineer at the company’s expense and 
get his promise to wait until vou see him 
again before doing anything. 

-Then get your department head; after 
that, use vour brains. 
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South America selling locomotives: in 
Europe selling grain; in Providence sell- 
ing electric current. 

To whom does commerce offer her great 
prizes ? 

To the sellers—to the salesmen. 

Why is it that one company handling 
the self-same product at the identical 


Just to 
Remin 
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BUFFALO GENERAL ELECTRIC CO. 


A novel mailing card sent out by the Buffalo General Electric Com to prospective electric si 
users. It is a piece of advertising above the average in value. sa = 


Gentlemen, we are in a commercial age. 

Ade, the slang philosopher, tells a storv 
about his entrance into the newspaper pro- 
fession. 

He saw two desks, one a magnificent 
roll-top affair, the other a three-legged 
wreck, hacked and unstained. The roll- 
top was his if he cared to become the 


business manager; the wreck was for him 
who would an editor be. You see the 
plums go to the man who can sell. 
Manufacture, or means of production: 
the railroad, or means of transportation: 
selling, or the means of distribution, are 
the three “its” in this commercial age. 
Where are the bright, brilliant fellows? 
They are in the selling game. They are 
in Africa selling mining machinery; in 


nt Talk,“ the Buffalo 


or lower price of a competitor will go to 
the wall, while its rival will go on for- 
ever? Its simply because one employs 
high-class salesmen. 

The writer had this fact brought home 
to him rather forcibly the other day. In 
the course of conversation with a pros- 
pect. it was mentioned how great a differ- 


ence there was among salesmen. The 
merchant stated that he bought goods 
from a certain firm solelv on account of 
the salesman. “He never gets fresh.” said 
the gentleman: “he doesn’t jolly the 
stenographer. He always minds his own 
business and never criticizes me or my 
goods. while (mentioning a name) tells 
me I am wavy behind, etc.” 

So, gentlemen, let’s get together, put 


General Electric Company's clever house 
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our shoulders to the wheel and make up 
our minds that every electric arc is going 
to stav, that few gas lamps will go in, 
and that the electric lighting company 
has a commercial department that is one 
in fact and not fancv. 

__«@-<——_— 


New Business Activities in 
Buffalo, N. Y. 

For several vears more or less adver- 
tising has been done by the Buffalo Gen- 
eral Electric Company with highly grati- 
fving results, but it was not until the 
present year that a thoroughly well-or- 
ganized and complete special advertising 
campaign was entered into. 

One of the most effective features of 
this advertising campaign was speciallv 
prepared matter mailed to a large list of 
residences. 

These advertis:n2nts were sent out 
every two weeks apd are still con- 
tinuing to be sent ovt in that way. 
This service consists of high grade 
direct-by-mail advertising. including 
booklets, folders, mailing vards, novel- 
ties and letters. The letters are in 
every case an excellent imitation of a 
genuine typewritten letter, with the names 
of the recipient filled in carefully cn the 
typewriter. 

Some of the booklets and special folders 
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used have been unusually excellent. even 
for so high grade a service, and the re- 
sults so far attained show that in ad- 
vertising of this character it pavs to use 
the best. the public heing keen to appre- 
ciate and discern between the forceful and 
the mediocre. 

Similarly high grade in character is 
the direct-by-mail advertising issued by 
this company in the interests of its power 
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department. A list of users, and possible 
users of power, was compiled and checked 
over, and upon this list was turned a 
rapid-fire campaign of booklets, mailing 
cards, folders and letters, mailed every 
two weeks. While power business does not 
mature in a day or two, continual pound- 
ing, continual accumulating of interest on 
the part of the possible consumer, does 
bring results. 

In commercial lighting two campaigns 
have been carried on; one for merchants 


tion. 


and business men, exploiting the value of 
electricity as an advertising medium, 
lighting of show-windows, showcases, out- 
line lighting and interior lighting; the 
other devoted to electric signs. 

The first-named campaign is a particu- 
larly well-conceived rapid-fire follow-up, 
carrying throughout the idea of the ad- 
vertising value of electric light. 

In every piece of literature the mer- 
chant is confronted with the uncombatable 
argument that whatever earns money is 
not an expense but an investment, and is 
asked to look wpon the cost of electrically 
lighting store and show-windows as a 
purely business proposition, in which the 
returns will be as sure and satisfactory as 
would be his investment of the same 
amount of money in a high-grade sales- 
man of the human type. 

This idea is brought out cleverly in 
many of the pieces, and the merchant 
receiving this series of literature can not 
fail to be impressed with the strength and 
truth of the arguments contained therein. 

Many of the illustrations which adorn 
the folders and booklets are apt and con- 
vincing. For instance, there is one show- 
ing a number of stores brightly illuminated 
with electric light, across which are writ- 
ten the words “How About Sunset to Mid- 
night?” This design forms the outside 
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of the folder and may be said to get the 
merchant thinking along the right direc- 
tion, while on the inside is a large dial 
or clock face showing the hours from six 
until twelve illuminated by electric lights, 
while the merchant and his clerks are 
leaving the store at six o’clock, and the 
reading matter suggests that he can go 
on selling after he and his clerks have 
gone home, if he will put on electric light 
as his evening salesman. 

The service is made to be very timely 
and seasonable; for instance, during the 
hot months of the summer several picces 
of the advertising were largely devoted to 
the use of fans in business places. 

One very clever idea along this line was 
a mailing card entitled “As Cool as a 
Cucumber,” which was cut out to repre- 
sent the shape of a cucumber and the col- 
oring and general appearance of the card 
was exactly a facsimile cucumber. 

In the sign campaign used by this com- 
pany will be found some of the best argu- 
ments in favor of electric signs that have 
ever been advanced by any central sta- 
tion, and the clever designs and illustra- 
tions which have accompanied many of 
these talks have given point and effective- 
ness to the whole campaign in a most 
thoroughly excellent manner. 

Besides this twice-a-month cannonade 
of advertising in the four principal depart- 
ments of activity, there is also sent out to 
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couraged to do likewise, and thus receive 
a similar tribute. | 
Of course, all this advertising has not 


Here is a well-designed, well-written and well- 

rinted booklet emp oyed by the Buffalo General 
Electric Company in soliciting store and window 
lighting. . 


been done and left to stand on its own 
footing, as a means of business-getting. 
On the contrary, a very strong corps of 
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Some BUFFALO NEWSPAPER ADVERTISEMENTS. 


a special list, consisting principally of 
merchants and business men, an excellent 
monthly bulletin entitled “Current Talk,” 
which is devoted largely to timely write- 
ups of electrical subjects, and also to re- 
porting installations of electric light and 
power which the company has recently 
made in and around Buffalo. 

These reports or write-ups of electrical 
installations are, as a rule, accompanied 
by excellent reproductions of photcegraphs 
made at night, all of which tends to please 
the customer who finds such notice given 
to his store or business place, and also 
attracts the notice of other merchants 
in his vicinity, who are by this means en- 


solicitors has been at work thoroughly cul- 
tivating the field while this seed of ad- 
vertising has been sown. 

An excellent system is in force which 
insures that the moment a party is hear 
from, either by telephone, return postal 
card, or in any other way, 4 representa- 
tive hastens to see him or her, thus strik- 
ing while the iron is hot and making 
certain that the largest possible number 
of intercsted people are closed for con- 
tracts. 

There is the greatest. possible degree of 
harmony and good fellowship existing be- 
tween the advertising department, which 
is under the direction of George W. Ames, 
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tended to make his own individual efforts 
as resultful and profitable as possible. 
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and the soliciting department, with the 
result that every solicitor feels and knows 
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90° in the shade, Not a breath of air 

stirring. Feeling as limp as a dish rag. 

Cool as a Ofcourse you can’t do your work half right under such 
conditions. Neither can your employes do samme See or wait on 


Cucumber customers in an alert, cheerful manner. 
There's but one remedy -ELECTRIC FANS. 
With these little breeze distributors in home, office or store, things are kept as “cool as a 


cucumber,” The hottest day is made livable and workable. 
Cool breezes in your store keep your customers in a shopping frame of mind and hold their patronage. 


Electric Fans *¢ now recognized as an 
= investment by modern busi- 


ness men, as more work is done by employes 
where they are kept cool in hot weather. 
Let us talk Electric Fans with you today. 


Buffalo General Electric Company 


CONTRACT DEPARTMENT 712 FIDELITY BUILDING 
Phones:—Bell Seneca 2830; Frontier 78 


A unique and per estive mailing card used by the Buffalo General Electric Company to popularize the 
electric fan. card is richly suggestive of the cool, refreshing looks of a cucumber, as well as of the 


cooling Neely of an electric fan. 


The system atopei by the Buffalo Gen- 


that the advertising which is being done is 
eral Electric Company along this line is 


in no way conflicting or competing with 
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The Wheels of Industry 
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one which every company in the larger 


his individual efforts, but is the strong 
class of cities ought to adopt, and that 


cooperative backing of the company in- 
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is to keep every employé in close touch 
with what the company’s plans for adver- 
tising are. This is done in the case of 
the Buffalo General Electric Company bs 
means of a monthly letter which is sent 
out by William Huntlev, assistant genera! 
manager of the company, in which he tells 
his force about the efforts the company is 
making along certain directions, asks 
their continued cooperation, and asks 
them also to make a study of the adver- 
tising which the company is doing and 
which in every case is sent to the house 
address of each employé. 

In this way, a solicitor who perhaps is 
working entircly on signs, still keeps in 
touch with the advertising which is being 
done for power business, and, as is often 
very likely to occur, if he runs across 
somebody who is interested in the power 
proposition during the course of his visita- 
tions, he will be sufficiently interested to 
see that the man’s uame is added to the 
power list to receive the power advertising, 
and also will instruct the power represent- 
ative to call upon him, usually making 
an appointment for him. 

This is a most excellent method and 
works out especially well because it makes 
the employés of the company feel that 
they are being, to a certain extent, taken 
into the confidence of the company by be- 
ing asked to make suggestions and to 
study the advertising methods and an- 
nouncements of the company. 

A department of the company’s com- 
mercial activity which is also closely 
watched and carcfully superintended is 
the newspaper advertising. Ten-inch ad- 
vertisements are run three times per week 
in all the principal dailies. These adver- 
tisements cover principally the residence 
field, as is, of course, proper in the case 
of newspaper advertising, it being ob- 
viously a waste of good money to devote 
very much newspaper advertising to the 
power end of the business, when the large 
circulation for which you are paying is 
composed of ninety-nine men who are not 
interested in power, for everv one which 
you will find in that circulation who is 
interested in power. 

Mr. Huntley states that the new-busi- 
ness department is showing highly grati- 
fving results, and any central station man 
while in the neighborhood of Buffalo 
should call at the office of the Buffalo Gen- 
eral Electric Company, and look over the 
excellent organization and up-to-date 
methods that Mr. Huntley has success- 
fully put in force. 
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The New Lamp Factory of the 
Brilliant Electric Company. 


Excellent progress is being made upon 
the new lamp factory of the Brilliant 
Electric Company, which is now in course 
of construction at Conneaut, Ohio. This 
lamp. manufactory has been designed by 
one of the most prominent architects in 
Cleveland, Ohio, and is being constructed 
under the specifications of the engineer- 
ing department of the National Electric 
Lamp Association. Every possible point 
of advantage to enable the lamp-makers 
to produce a perfect incandescent lamp 
has been considered, and it is the opinion 
of many lamp experts who have visited 
the Conneaut building that the construc- 
tion is ideal and that incandescent lamps 
will be produced with the least possible 
handling and under the most advanta- 
geous methods of inspection. 

The plant will be in full operation 
about October 1. In addition to its ideal 
construction the ‘equipment will be en- 
tirely of new machinery, and will include 
the latest mechanical improvements in 
lamp-producing apparatus. The factory 
will have an initial capacity of about 
9,000,000 lamps per annum, and the out- 
put can be materially increased as the 
demand justifies it. The Brilliant Elec- 
tric Company owns ground adjoining the 
factory, so that enlargements can be made 
as may be found necessary. 

E. J. Kulas, secretary and general 
manager of the company, in a recent in- 
terview, stated that no expense had been 
spared in building the factory and equip- 
ping it, and that at all times the companv 
will be glad to welcome its customers and 


friends and have them inspect its facili- 
ties for manufacturing incandescent 
lamps. The superintendent of the factory 
will be H. F. Schaedel, who is recognized 
as one of the most competent lamp-mak- 
ers in the country. 


— e0 

Mexican Light and Power 

Company. 

The Mexiean Light and Power Com- 
pany has authorized an issue of $2.409,- 
000 of preferred stock, with which it jS 
proposed to pay off loans advanced I 
banks and purchase the only other light- 
ing plant in Mexico. 
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New General Electric Instru- 
ments. 

A new line of ammeters arid voltmeters 
for direct-current switchboard use has 
been placed in production by the General 
Electric Company, Schenectady, N. Y. 

These instruments, which are to be 
known as type D, are constructed on the 


EXTERIOR View, New G. E. Direct-CuRRENT 
AMMETER. 


D’Arsonval principle. A small coil of 
wire mounted on a light cylindrical alu- 
minum frame is pivoted in jeweled bear- 
ings so as to move freely in a small an- 
nular space between a soft iron core and 
the pole pieces of a permanent magnet. 

The operation of these instruments is 
rendered dead beat by the Foucault cur- 
rents generated in the aluminum frame 


INTERIOR View, New G. E. AMMETER, 


as it passes through the field of the per- 
manent magnet. This damping quality 
prevents injury to the pointer from vio- 
lent load fluctuations and permits rapid 
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.. ture coefficient. 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


and accurate readings as the pointer comes 
quickly to rest after each change in cur- | 
rent value. | 
Continued accuracy of type D instru- 
ments is assured by the unusually high 
torque, light moving elements and the 
very small air-gap between magnet pole 
faces and the iron core combined with the 
permanency of the magnets, which are 
made from the best obtainable grade of 


' magnet steel and subjected to special 


processes of hardening and aging which 
fixes its magnetic characteristics. 

The round cast-iron case which encloses 
the instruments protects it from the effects 
of stray fields and makes it dust-proof. 

Inspection or repairs of type D instru- 
ments is easily made. The soft iron corr, 
together with the armature and jewel sup- 
ports, are assembled within the soft stcel 
shell constituting the pole pieces. By re- 
moving the screws which hold the shell 
to the magnet pole faces, the entire 
mechanism may be removed. 

The scales of type D instruments are 
uniform throughout their entire range and 
very legible. The standard finish is dull 
black with raised portions polished copper, 
making a very pleasing and durable sur- 
face. 

Type D voltmeters are made self-con- 
tained in capacities up to and including 
750 volts. The ammeters are self-con- 
tained up to sixty amperes capacity. 
Larger capacities are furnished with ex- 
ternal shunts, which are made of a special 
alloy having practically a zero-tempera- 
All instrument shunts 
above 1,000-ampere capacity are now pro- 
vided with a thermoelectric attachment. 
This attachment consists of ametal strip 
having one end electrically connected with 
one end of the shunt, with the other end 
in close thermal contact with the other 
end of the shunt but insulated from it 
electrically. The ammeter leads are con- 
nected to the shunt and to the metal strip 
at the two insulated points. This pre 


vents the superimposing of secondary 
thermoelectric currents upon the primar) 
current, which is due to the fal] of poten- 
tial in the shunt and the amount of whic 
fixes the value of the indication of the 
instrument. Ammeter shunts with this at- 
tachment will be found free from tem- 
perature errors due to generation 0 
thermoelectric current. 
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Seme New Jandus Special- 
: ties. | | 

The accompanying illustratibns show 
some specialties which the Jandus Elec- 
tric Company, Cleveland, Ohio, has re- 
cently placed on the market. Fig. 1 shows 
the Jandus patented pull switch ready for 
use. This .switch represents the latest 
ideas for arc-lamp control. The switch 
may be incorporated with the lamp ex- 
tension, or it may be introduced into the 
suspension chain, as preferred. The 
controlling chain may be made of any 
length desired, and arranged within con- 
venient reach of the operator. The 
mechanism of the switch, including the 
chain, is easily removable, and employs 
an approved and standard quick-break 
switch. | 

Fig. 2 shows the Jandus interchange- 
able arc lamp equipped with a side-wall 


Fic. 1.—JANDus PATENTED PULL SwITCH 
READY FOR INSTALLATION. 


reflector. In this arc lamp a single 
logical structure is provided, which may 
be adapted for any department of arc 
lighting. The main or common structure 
of this lamp, with the casing and globes, 
constitutes a complete arc lamp with the 
exception of the regulating mechanism. 
It is so designed that mechanisms adapted 
for the several kinds of circuits may be 
placed in and secured to the structure 
without taking the latter apart. The com- 
mon structure consists of the hood, which 
carries the switch ; the centre tube, re- 
movably attached to the hood and carrying 
at its lower end the expansion and dif- 
fusion chamber, the floor plate, the globe 
cap, the lower carbon-holder and inner 
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carbon-holder. The clutch is part of the 
common structure, and also the .bell- 
mouthed sheath and cable carried in the 
centre tube. The casing is a part of the 
common structure, since it is identical for 
all the lamps. 

The multiple lamps comprise lamps for 
the following circuits: direct-current, 100 
to 125 volts; direct-current, 200 to 250 
volts; alternating-current, 100 to 120 
volts, sixty cycles; alternating-current, 100 


t 
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Fra. 2.—JANDus INTERCHANGEABLE ARC LAMP 
EQUIPPED WITH SIDE-WALL REFLECTOR. 


to 120 volts, 125 to 140 cycles. The lamp- 
regulating mechanisms for the above cir- 
cuits are quickly interchangeable. A 
change from 110 volts, direct current, to 
220 or 250 volts, direct current, involves 
simply the substitution of a differing actu- 
ating mechanism and a different size and 
length of resistance wire, the porcelain 
base for supporting these devices being 
common „to both. To change from 250 
volts, direct current, to 110 volts, direct 
current, it is only necessary to change the 
magnet spools and the resistance wire. 
To change from direct current to alter- 
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nating current the rheostat is removed 
from the lamp and a reactance coil in- 
serted in the same place. One mechanism 
is unclamped from the central stem and 
the other substituted. These changes are 
made without disturbing or taking apart 
any other portion of the lamp. 
——__<-@<-___ 
The New Plant of the Novelty 
Incandescent Lamp Com- 
pany, Emporium, Pa. 


The additions which have been under 


_ construction for the factory of the Novelty 


Incandescent Lamp Company at Empo- 
rium, Pa., are now practically complete. 
By their accomplishments, this company 
has a substantial plant of brick 101 by 80 
feet, two stories in height. The factory is 
lceated directly adjacent to the tracks 
of the Pennsylvania Railroad. In this 
plant has been established a complete ma- 
chine shop, in which has been constructed 
its own pumps, sealing machines, treaters 
and other lamp-making machines for use 
in its factories. 

The entire building has been constructed 
and equipped under the direct supervision 
of the president, Mr. R. K. Mickey. It 
has been his idea to accomplish a manu- 
facturing establishment which would rank 


_ high as embodying modern ideas enabling 


economy, speed and accuracy in the mak- 
ing of its product. 

President Mickey announces that each 
department of the process in lamp making 
will be in charge of a competent foreman 
or forewoman, and that a highly developed 
system of inspection will prevail through- 
out the entire plant. This Emporium 
plant is known as “plant No. 2,” as the 
company operates a plant at St. Marys, 
Pa., which is known as “plant No. 1.” 
President Mickey states that the “capacity 
of the Emporium plant will be brought to 
7,000 new incandescent lamps daily before 
the end of September, and that only new 
lamps which are designated as Elk lamps, 
Class A, are manufactured at Empcrium. 
These lamps are made in all candle- 
powers, voltages, efficiencies, bases and 
shapes.” 

It is the announced purpose of this com- . 
pany to carry 100,000 lamps constantly in 
stock, enabling prompt shipments to 


‘buyers. The plant at St. Marys, however, 


is entirely used for refilled lamps, which 
latter lamps are known as “XL Refilled 
Lamps.” | 

This company maintains agencies with 
stock in Chicago, St. Louis, Cincinnati, 
Cleveland, Pittsburg, Buffalo, Syracuse, 
New York, Boston, Atlanta and Birming-. 
ham, Ala. 

DN 
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The Fort Wayne Series Alter- 
nating-Current Arc Lamp. 
The Fort Wayne Electric Works, Fort 

Wayne, Ind., has designed the Form C 

alternating-current series are lamp shown 

in the accompanying illustrations, one to 
operate on sixty-cvcle circuits, and the 
other to operate on circuits of frequencies 
varying from 125 to 140 cycles. The ap- 
pearance of the lamp from the outside 
is quite similar to that of the multiple- 
tvpe alternating-current arc lamp, and the 
direct-current series lamp which has been 
so successfully manufactured by the Fort 
Wayne Electric Works. The hood from 
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Fort Wayne Form C SERIES ALTERNATING- 
CURRENT ARC LAMP. 


which the whole mechanism is supported is 
rigidly constructed of cast iron. The lamp 
ix supported by means of a malleable-iron 
link enclosing a porcelain insulator at- 
tached to the top of the hood. This link 
is designed in such a way that it always 
remains in a vertical position, so as to 
he easily attached to the suspension hook. 
Upon the outside of the hood are sup- 
ported the two terminals, by means of 
which current is supplied to the lamp. 
The handle for operating the short-cir- 
cuiting switch is also in a convenient posi- 
tion upon the hood. The protecting cas 
is made cylindrical in aan from eae 
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sheet copper lapped together in a single 
riveted and soldered joint. The case is 
removed by releasing two bayonet catches. 

The globe-holders adopted for these 
lamps are designed with a light-weight 
spring upon each set screw which holds 
the globe. This design provides for any 
unequal expansion which may take place 
between the globe and the holder. Re- 
flectors may be furnished, which are at- 
tached to the lower edge of the case, with- 
out in any way affecting the design of the 
latter. 

The mechanism of both the sixty-cycle 
and 140-cycle lamps, together with the 


DETAILS OF ForT WAYNE SIXTY-CYCLE 
LAMP. 


radiator, gas cap and lower carbon-holder, 
is supported from the hood of the lamp 
by means of a central brass carbon tube. 
The lamp is of the differential type, em- 
ploving both series and shunt magnets in 
the form of solenoids, with a single lami- 
nated armature in the form of a letter H. 
Series magnets are hung directly over 
the shunt magnets, the axis of each series 
spool coinciding with that of the shunt 
spool directly below. One leg of the 
branched armature moves freely in a ver- 
tical path within each magnet spool, the 
whole armature being supported by a 
lever which, in turn, operates the carbon 
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clutch of the lamp. This lever floats 
about its fulcrum under force given it 
by the magnets at one end, balanced by 
an adjusting spring at the other. By 


changing the tension of this spring, the 


length of the arc may be adjusted. A 
dashpot is provided upon the armature 
lever, hung in such a manner as to make 
all regulating movements dead-beat and 
noiseless. 

The relighter coil of this lamp is sup- 
ported between the hood and the lower 
frame of the lamp, and consists of a coil 
of resistance wire wound on an asbestos- 
covered tube. This relighter resistance 


DETALL8 OF Fort WaAyNE 140-CYCLE 
LAMP. 


automatically shunts the series magnets 
and carbons in case of an excessive increase 
in voltage across the arc. One end of 
the relighter resistance is permanently 
connected to one terminal of the lamp; 
while the other is flexibly connected to 4 
phosphor-bronze contact mounted upon 
the lever arm mentioned above, but com- 
pletely insulated therefrom. In close 
proximity to this contact, and mounted 
upon the movable armature of the magnet, 
is another phosphor-bronze contact elec- 
trically connected to the other terminal of 
the lamp by means of a flexible lead. 
These two contacts are located in such 
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manner that they touch each other as soon 
as the shunt magnet becomes materially 
stronger than the series magnet. 


When the relighter coil is connected into 


DETAILS OF Gas CAP AND CaRBON-HOLDER. 


the circuit, a sufficient drop of potential] 
is maintained across its terminals to per- 
mit the series magnets to operate properly 
should the carbons again be brought to- 
gether. 

The upper carbon slides within the car- 
bon tube, and collects current from the 
latter by means of a trolley. The trolley 
forms a part of the upper carbon-holder, 
and consists of four phosphor-bronze con- 
tact springs mounted with their edges 
bearing upon the inside surface of the 


CLUTCH, SHowine TRIPPING LEVER AND 
SHOE Sipes, RESPECTIVELY. 


carbon tube and making electrical contact 
with it. The carbon shoe clutch is con- 
structed so that all wear may be easily 
taken up without taking the clutch apart 
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or removing it from the lamp., The clutch 
completely surrounds ithe upper carbon, 
gripping it by means of a series of teeth 
which bear upon its surface only as the 
armature of the magnets above it rises. 
This gripping of the teeth upon the car- 
bons is accomplished by means of a small 
lever pivoted upon the clutch casting and 
actuated by a light rod upon the mechan- 
ism above. 


— aea 
Some Tregoning Specialties. 


The accompanying illustrations show 
two devices placed on the market by the 
Tregoning Electric Manufacturing Com- 
pany, Cleveland, Ohio. Fig. 1 shows the 
Tregoning sign receptacle. This is of 
simple construction with few parts, and 


Fra. 1.—TRRGONING SIGN RECEPTACLE. 


makes the replacing of the shell an easy 
matter, doing away with retaining screws 
and small nuts. An important feature 
enibedied in this receptacle is the intro- 
duction of mica, insulating the two oppo- 
site poles on the inside of the receptacle. 
The small porcelain projections protect the 
terminal plates from coming in contact 
with the sign casing, eliminating the pos- 
sibility of grounding or short-circuiting. 
Fig. 2 shows the company’s “Lobster- 
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General Incandescent Lamp 
Company, Cleveland, Ohio. 
The beginning of this company dates 

back to 1885, when the manufacture of 

incandescent lamps for electric lighting 
was started in the city of Cleveland, 

Ohio, at a little factory on East Prospect 

street. These electric lamps were manu- 

factured under the Swan patents of New 

Castle, England. 

About 1890 the Adams-Bagnall Elec- 
tric Company bought the Swan incandes- 
cent lamp business, and with the assist- 
ance of many of the old employés of the 
Swan company still manufactured incan- 
descent lamps at the same address, except 
that it was necessary, in order to take 
care of the increased business, to enlarge 
the factory. 

In 1897 the Fort Wayne Lamp Com- 
pany purchased from the Adams-Bagnall 
Electric Company the incandescent lamp 
part of its business and many changes 
were made in the building and machinery 
used at the East Prospect street factory. 

The next year, 1898, the name was 
changed to the General Incandescent 
Lamp Company, and trade-mark “G, I.” 
registered. At this time there was a gen- 
eral overhauling of the factory at East 
Prospect street, it was greatly enlarged 
and improved, and an engineering de- 
partment was added, and about this time 
the G. I, sales reached the million-per- 
annum mark. About this time the Gen- 
eral Incandescent Are Light Company, of 
529 East Thirty-fourth street, New York 
city, made arrangements with the General 
Incandescent Lamp Company to take the 
entire product of the ‘factory, and this 


Fig. 2.—‘*’ LoBsTER-CLAW” BATTERY CONNECTOR. 


Claw” battery connector. This device is 
claimed to positively and effectually pre- 
vent loose battery connections, and elimi- 
nates thumb nuts on the binding-posts. 
It is stated that the connection can not be 
affected by vibration, and the contact re- 
mains unbroken at all times. It is at- 
tached by simply compressing the springs, 
which are made of high-grade phosphor 
bronze. 


continued until 1904, when the General 
Incandescent Are Light Company consoli- 
dated with the Stanley Electric Manu- 
facturing Company, of Pittsfield, Mass., 
which continued as the selling agents for 
the entire G. I. product until January 1 
of this year, when the General Incandes- 
cent Lamp Company drew away from all 
other affiliated interests and opencd a 
sales department at Cleveland, Ohio, in 
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connection with the factory where it is 
at present doing business. . 

Joseph Insull is the president of the 
General Incandescent Lamp Company, 
but the business is actively conducted by 
H. C. Rice, vice-president. Mr. Rice has 
looked out for the General Incandescent 
interests since 1904, when the G. I. 


Are Light Company first took over the 


G. I. lamps. H. A. Tremaine is secre- 
tary and treasurer. 

In this age of progress, it is necessary, 
in order to be considered competitors at 
all in the lighting field, to keep abreast of 
those. This the General Incandescent 
Lamp Company has tried to do by estab- 
lishing a fully equipped engineering de- 
partment, where a corps of illuminating 
engineers are at the disposal of the busi- 
ness at all times free of all expense. To- 
day the General Incandescent Lamp Com- 
pany enjoys the distinction of having the 
largest single installation of the new 
metallized filament of its kind in the 
world. This is the new Pearce office 
building, St. Louis, and the installation 


ELECTRICAL REVIEW 


name from its principal characteristic, 
which is a line of light. This line of light 
is formed by placing end to end a series 
of tubular glow lamps running from one 


Fig. 3.—POLAR Curves or ‘* LINOLITE” SYSTEM. 


end of the tube to the other. Fig. 1 shows 
a section made up of these tubes. The 
filament, instead of being suspended from 
a stem, as in the ordinary bulb lamp, is 
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inches wide, and the entire fitting may be 
wholly or partly concealed behind the 
framework of a show window. The total. 
depth of the fitting from the front of the 
lamp to the back of the re- 
Hector is one inch. 

Fig. 2 shows a cross-sec- 
tion of the reflector, includ- 
ing a view of the porcelain 
support for the brass end 
cap. Fig. 3 shows the polar 
curves of candle-power of a 
sixteen-candle-power bulb 
lamp and a section of six- 
teen-candle-power “Lino- 
lite” lamp units. Taking the 
mean horizontal candle- 
power of the “Linolite” sec- 
tion as sixteen candle-power, 
the reflector increases the 
effective candle-power 100 
per cent over an angle of 
seventy degrees, and fifty per cent over an 
angle of 100 degrees. 

While the “Linolite” system has been 
used principally for show-window light- 
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i Fic. 1 —ILLUMINATING NECTION MADE UP WITH “ LINOLITE” TUBES. 


numbers 7,614 lamps. After four months 
of telephone battery miniature lamps. 

- The company manufactures a full line 
of carbon lamps as well as Gem, tanta- 
lvm and tungsten, as well as a full line 


of telephone battery miniature lamps. 


E = 
The “Linolite” System of 
Lighting. 

The accompanying illustrations show 
some of the features of the “Linolite” sys- 
tem of lighting, which is being introduced 
in this country by the Linolite Company 
of America. The inventor of the system, 
A. W. Beuttel, is devoting his attention 
to the manufacturing end, and the selling 
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Fra. 2.—CRross-SECTION OF REFLECTOR. 


end is being handled by the H. W. Johns- 
Manville Company, 100 William street, 
New York city, sole selling agents. 
The “Linolite” system is already used ex- 
tensively in Europe. The system takes its 


stretched entirely through the tube, a loop 
being placed in the centre for taking 
care of the expansion and contraction of 
the filaments. The caps at each end of 
the straight glass tube have a central con- 
tact. The reflector is made from sheet 
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Fig. 1.—READINGS TAKEN THROUGH THE 
PLANE OF THE EXCELLO FLAME ARC. 


metal, usually aluminum, and the holders 
are kept in position by means of a tubular 
head turned on each edge of the reflector. 
The reflector is two and one-quarter 


ing, it is now being worked up for adap- 
tation to car lighting, theatre footlight il- 
lumination, residence and factory light- 
ing, for the outlining of buildings, elec- 
tric signs, desk lights and in other useful 
forms. 
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Fig. 2.—READINGS PERPENDICULAR TO THE 
PLANE OF THE EXCELLO FLAME ARC. 


Candle-Power Curves Secured 
with Flame Arc Lamps. 

The accompanying illustrations show 

two curves which have been secured, dem- 
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onstrating the mean hemispherical candle- 
power of an Excello arc lamp taking 
forty-five volts and eight amperes, manu- 
factured by the Excello Arc Lamp Com- 
pany, New York city. Fig. 1 illustrates 
the readings taken through the plane of 
the arc, and Fig. 2 shows the readings 
taken perpendicular to the plane of the 
arc. The tests were made on a Matthews 
arc lamp photometer, readings being 
taken only when the current and voltage 
were at their normal ratings—that is, 
within commercial limits. Each candle- 
power value is the mean of at least twenty 
independent readings. 

The following table has been compiled 
from these tests, showing the distribution 


of luminous intensity: 


Candle-Power. Candle-Power. 
Position No. 1. Position No. 2. 
Max. Ave. Min. Max. Ave. Min. 


Angle. 
75° above........... 194 176 159 28 194 168 

i naana sanai 325 283 22 #88 312 285 
go ce claws 462 427 878 400 868 3810 
BOP <P: gaan ctivens 688 508 458 5657 495 455 
15e AS aoda aa 748 G44 518 744 E80 
0° (horizontal).... 976 879 731 1,007 94 842 
15° belo v......--66- 1,585 1,191 877 1,643 1,482 1,250 
Me aurie eseae 1.849 1,692 1.443 2.061 1,815 1,663 
GB. SE gatine 2.117 1,800 1,500 2,122 1.882 1,634 
009 E gesinn 2,120 1,797 1,560 1,811 1,886 1,559 
TOS ME pagrswsiesi 1.909 1,768 1,646 1,793 1,656 1,817 
We = 7 aani as 1,498 1,486 1,888 1,868 1,151 961 


Mean hemispherical candle-power, 1,560. 
Watts per mean hemispherical candle-power, 0.265. 


Position No. 1 indicates that the plane 
of the arc was in the plane of the mir- 
ror system—that is, the intensity was 
measured throughout a circle in the plane 
of the arc; while position No. 2 indicates 
that the intensity was measured through- 
out a circle in the plane perpendicular to 
that of the arc. The values given for 
the mean hemispherical candle-power 
were obtained from an analysis of com- 
puted values from the distribution curves 
and from direct measurements on the in- 
tegrating photometer. 

These tests were made with an eight- 
ampere lamp. However, ten amperes is 
now the standard amperage used with 
these lamps. 

The X-Ray “Helmet” 
Reflector. 

The National X-Ray Reflector Com- 
pany, 245 East Jackson Boulevard, Chi- 
cago, Ill., has brought out a new reflector 
designated as the “Helmet.” This re- 
flector is especially designed to meet the 
requirements of lighting high and shal- 
low windows. It is suited to the lighting 
of all windows over twelve feet high, 
where the depth of the window is less 
than one-half the height of the lamps 
above the bottom of the window, and is 1n- 
tended to produce an approximately uni- 
form illumination over the goods as or- 
dinarily placed in show-windows. 

The reflector is designed to use a 125- 
watt Gem incandescent lamp. It will also 


ELECTRICAL REVIEW 


take a 105-watt tungsten lamp. The ex- 
ternal appearance of the reflector is shown 
in the accompanying illustration. It has 
one side partially flattened and extended 
down lower than the rest of the reflector. 
This flat side is placed next to and paral- 
lel with the window pane, and is designed 
to avoid, as far as possible, the wasting 
of light on the sidewalk. The reflector 


Fig. 1.—TaeE ‘‘ HELMET” REFLECTOR. 


is unusually large, being about twelve 
and one-half inches in diameter and 
eleven and one-half inches high. This 
size was necessary to secure a high win- 
dow illumination by catching as much 
light as possible and reflecting it in use- 
ful directions. Fig. 1 shows the “Helmet” 
reflector in a vertical position. 
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Fra. 2.—PHOTOMETRIC CURVES OBTAINED WITH 
New ‘‘ HELMET” REFLECTOR. 


The reflector is designed so that it is 
practically impossible to improperly in- 
stall it, as it is so constructed that the 
lamps point straight down. It is only 
necessary to install a row of wall sockets. 
pointing straight down, along the top of 
the window, and place the reflectors on the 
sockets, with their flat sides parallel with 
the window pane. 

Fig. 2 shows photometric curves with 
the reflector equipped with a 125- 
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watt clear-bulb Gem lamp, and held 
in position as used in practice with a 
standard three and one-quarter-inch 
holder. The lamp was placed in a posi- 
tion so that the plane parallel to the loops 
of the filament made an angle of forty-five 
degrees with the flat side of the reflector. 
In this figure the apparent candle-power al 
various angles in a plane at right angles 
to the flat side of the reflector is given, 
and also the apparent candle-power at 
various angles in a plane parallel to the 
flat side of the reflector is given. 
— —*«@<-—— 

The Just Tungsten Lamp. 

The Just tungsten lamp is the inven- 
tion of Dr. Alexander Just and Franz 
Hanaman, both of Budapest, Hungary. 
After years of labor they have succeeded 
in making a filament of tungsten which 
ean be satisfactorily used for incandescent. 
lighting. These lamps consume one watt 
per Hefner candle and burn on an average 
of 1,000 hours, with no apparent decrease 
in candle-power. They may be used on 
both alternating and direct-current cir- 
cuits. The color of the light is a beautiful 
white. It is stated that although the fila- 
ments in these lamps are of very fine dia- 
meter, they can be shipped safely any dis- 
tance. Both the Austrian and German 
factories are each turning out 10,000 
lamps a day, and an English factory will 


‘soon be in operation. 


The European factories at the present 
time are turning out lamps of twenty, 
thirty, forty, fifty and 100 candle-power 
for different voltages ranging from 100 to 
120. Lamps are also made for 220 volts 
and fifty-candle-power. The lamps first 
mentioned are made with three filaments, 
and the 220-volt lamps with five filaments. 

J. Auerbach, president of the Electrical 
Accessaries. Company, New York city, 
represents the European syndicate in 
America. The Electrical Accessaries 
Company has been importing these lamps 
for the past six months, and has estab- 
lished sales in every part of the country. 


— e0 


The Germania Reflector 
Lamp. 

The accompanying illustrations show 
some interesting results secured from pho- 
tometric observations of the reflector lamp 
made by the Germania Electric Lamp 
Company, Newark, N. J. The use of 
reflector lamps for a good many purposes 


has been retarded because of the peeling 


of the enamel paint backing, which very 
often takes off the silvered surface afford- 
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ing the reflection with it. This has been 
overcome by the Germania Electric Lamp 
Company through its secret process of 
coating the silver with metallic cop- 
per which is little affected = tire 
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Fig. 1.—PHOTOMETRIC CURVE OF FoUR-CAN- 
DLE-POWER, TWENTY-WATT GERMANIA RE- 
FLECTOR LAMP. 


heat as is the glass itself. A still fur- 
ther improvement is reached by a new 
method of silvering the globes, which gives 
an ideal reflecting surface. The company 
states that while this is a broad claim, it is 
more than substantiated by the diagrams 
showing the distribution of light from sev- 
eral of the types of reflector lamps which 
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Fig. $2.—THIRTY-TWO CANDLE-POWER, 112- 
Watt GERMANIA REFLECTOR LAMP. 


it makes. These diagrams are from tesis 
made by the United States Bureau of 
Standards, the Electrical Testing Labora- 
tories, of New York city, and elsewhere. 

Phe Germania reflector lamps are made 


ELECTRICAL REVIEW 


in four sizes, giving, respectively, twenty, 
thirty-five, seventy-five and 175 candle- 
power in a downward direction. The cur- 
rent consumption is the same as for regu- 
lar four, eight, sixteen and thirty-two- 
candle-power lamps. Fig. 1, Fig. 2 and 
Fig. 3 show curves, respectively, for the 
four-candle-power, twenty-watt, thirty- 
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Fia, 3.—S1xTEEN-CANDLE-Powe_Er, SixTy-WATT 


GERMANIA REFLECTOR LAMP. 


two-candle-power, 112-watt, and sixteen- 
candle-power, sixty-watt lamps. The dot- 
ted line is for the clear bulb, the broken 
line for the silvered bulb, and the solid 
line for the silvered and frosted bulb. 
A —. 
Suspension Type Insulator 
for High-Voltage Trans- 
mission Lines. 

The Locke Insulator Manufacturing 
Company, Victor, N. Y., has designed and 
placed on the market a suspension type 
of insulator for high-voltage transmission. 
The accompanying illustrations give an 
idea of the appearance and adaptability 
of this type of insulator. The insulator 
element is made up of two pieces of porce- 
Jain—a short inner shell and an outer 
flaring shell. These shells are tested in- 
dividually at a potential of approximately 
60,000 volts before assembling, and the 
assembled clement is tested at a potential 
in excess of 90,000 volts for a period of 
five minutes. The design of these insu- 
lators was developed by J. V. E. Dun- 
can, electrical engineer for Sanderson & 
Porter, New York city, and W. T. God- 
dard, electrical engineer of the Locke In- 
sulator Manufacturing Company. 

This insulator possesses many advan- 
tages over the regulation pin-supported 
type of insulator for about 75,000 volts. 
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It has great mechanical strength and can 
be made at a lower cost. The transmis- 
sion line may be run with one unit, and 
the insulating element increased at nomi- 
nal erection expense to at least 100,000 


NEW SusPENSION TYPE INSULATOR FOR 
Hicuo-VoLTAGE TRANSMISSION. 


volts, as the increase in the transmission 
voltage may determine. 

In difficult localities one or more of the 
units can be carried about, thus taking ad- 
vantage of the element of portability. The 
liability to puncture from damage is re- 
duced because of the wider separation be- 
tween the earth and the conductors. The 


METHOD or APPLYING NEW SUSPENSION TYPE 
HIGH-VOLTAGE INSULATORS. 


insulator, being made up of a series of in- 
dividual elements, it is extremely unlikely 
that the breakdown of one element will 
throw the line entirely out of service. 

The insulator is said to have an ulti- 
mate mechanical strength ranging from 
10,000 to 12,000 pounds. 
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DOMESTIC AND EXPORT. 


NEW STREET CAR SYSTEM FOR CHIHUAHUA—Ten miles of 
rails for the transformation of the street-car system into an elec- 
tric line and its extension to Nombre de Dios have arrived at 
Chihuahua, Mexico. Work will begin at once. 

CHICAGO TELEPHONE LEASE AGREED UPON— It is under- 
stood that the arrangement between the Jllinois Tunnel Company 
and the independent telephone interests, for the lease of the auto- 
matic service, has been decided upon, but the former company is 
awaiting the return of L. C. Krauthoff, attorney, from Europe. 
He will pass upon the legal phases of the contract before it is 
signed. No announcement as to the plans for the lease of the auto- 
matic telephone plant will be made public until all of these matters 
are closed up and the contracts are formally signed. 


TRACTION COMPANY FILES MORTGAGE—The property of 
the Pacific Traction Company, of Tacoma, Wash., in King, Pierce 
and Thurston counties, has been mortgaged for $2,000,000, and the 
funds thus secured will be devoted to building new car lines in 
and about Tacoma. It is said that the company will branch out 
in the construction of an interurban network of trolley lines con- 
necting the principal cities of the Sound region. At the present 
time the road has a line in operation from Tacoma to American 
Lake, fourteen miles distant. Numerous surveys for city lines 
have been made. A partial survey has also been made from 
American Lake to Olympia. E. J. Felt, of Tacoma, is the local 


head of the company. 
ELECTRIC POWER IN MEXICO—The Compania de Tranvias, 
Luz y Fuerza, of Guadalajara, Mexico, estimates that it would 
cost $960,000 to build a double main line, substations and branch 
lines for the transmission of electric power from Las Juntas, on 
the Santiago river near Guadalajara, to mines and mills in the 
Eazatlan and Tostotipaquillo districts. The cost of a single line 
is estimated at $650,000. The company asks that the mining con- 
cerns interested in the power project advance one-half of the 
estimated cost of the double line, or $480,000, the loan to be paid 
off with power and the money to draw eight per cent annually. 
The proposition has been taken under consideration by the mining 
men, and it is possible that a counter proposition will be made. 
The price asked by the Compañia de Tranvias for current is $120 a 


horse-power-year. 

CHICAGO UNION TRACTION DECISION—The order recently 
entered by Judge Grosscup in the United States Circuit Court, 
directing the receivers of the Union Traction Company, which 
operates the street-car system on the north and west sides of the 
city, to turn these properties over to a new corporation called the 
Chicago Railways Company, for twenty years, has been reversed 
by the United States Court of Appeals. The decision of the higher 
court remands the case to the United States Circuit Court and 
leaves the traction situation where it was before the formation 
of the Chicago Railways Company. It was the opinion of the 
Court of Appeals that Judge Grosscup had no power to give pos- 
Session to the Chicago Railways Company without the consent of 
the bondholders and stockholders of the underlying companies, 
and declared that the only manner in which the company can 
secure possession of the traction properties is through negotiations 
with the stockholders and the bondholders. The Chicago city 
council some time ago passed an ordinance granting to the Chicago 
Railways Company the right to operate the street-car systems on 
the north and west sides of the city. This ordinance, in the opinion 
of Justice Brewer, of the United States Supreme Court, who read 
the decision, was fair and should have been put in operation. The 
court held, however, that the wisdom of such a decision, or even 
public necessity from a business point of view, could not be taken 
into consideration. as the interests of the private property holders 
were the paramount points at issue. The action taken by the Court 
of Appeals hinged entirely on the question of jurisdiction. The 
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power of Judge Grosscup to issue the order in favor of the Chicago 
Railways Company was the only thing assailed. The opinion of 
Judge Brewer praised the wisdom of the order issued by Judge 
Grosscup, but declared that legally it was wrong. 


TELEPHONE AND TELEGRAPH. 

NEW LONDON, WIS.—The farmers living south and west of 
the city are organizing a farmers’ telephone company. 

LADYSMITH, WIS.—The Chippewa Valley Telephone Company 
is about to make important changes, replacing the present system 
by a metallic circuit. 

CHEHALIS, WASH.—B. E. Clement, who is closely associated 
with the Northwestern Long-Distance Telephone Company, has 
asked the city council of Chehalis for a twenty-five-year franchise. 
He promises to install an independent service here and have it in 
operation within ninety days if his request is granted. 

NASHUA, N. H.—The work of installing an additional local 
switchboard is under way at the Factory street exchange of the 
New England Telephone and Telegraph Company. It is understood 
that the new board will contain six positions. It will be nearly 
as large as the one now in operation at the exchange. The new 
board is made necessary owing to a large increase in business. 

EUREKA MILLS, VA.—At the annual stockholders’ meeting of 
the Central Telephone Company, the following officers were elected: 
president, Captain A. J. Terry; secretary-treasurer, W. G. Williams; 
general manager, W. G. Williams; directors, J. C. Carrington, F. C. 
Thornton, S. A. Lawson and Lee W. Morton; executive committee, 
J. C. Carrington, T. C. Thornton and Captain N. L. Shaw. 

CHESAW, WASH.—The Chesaw country is soon to be supplied 
with a telephone service, two independent lines now being under 
course of construction out of Chesaw. One is being built by local 
parties to connect with the railroad station four miles north, while 
the other is being built by ranchers living along the Kipling road, 
who recently organized under the name of the Farmers’ Inde- 
pendent Rural Telephone Company. Poles are being set for both 
lines. 

ATLANTA. GA.—The aldermanic board has agreed to grant a 
franchise to the Southern Bell Telephone Company for a period of 
thirty-three years. This provides for an annual tax of one per cent 
on the gross receipts of that company. Under the terms of this 
settlement the city will receive next year $4,000, or one per cent 
of the.gross receipts of the company, which this year were $400,- 
000. This is an increase of 300 per cent over the company’s gross 


income six years ago. 
COLUMBUS, OHIO—The United States Telephone Company’s 
gross earnings for the first six months of this year amounted to 
$234,038, or $13,005 more than those for the first half of 1906, while 
its expenses involved $98,754, or $5,137 more than those for the 
first six months of 1906, leaving net earnings of $135,284, or $7,878 
more than those for the first six months of last year. Charges, 
taxes and dividend disbursements on the company’s preferred stock 
amounted to $82,048, or $4.851 more than the same items for the 
first half of 1906, leaving a surplus for the first half of this year 
amounting to $53,236, or $3,017 more than that for the first six 


months of last year. 
MILWAUKEE, WIS.—President Alonzo Burt, of the Wisconsin 
Telephone Company, has made arrangements for the expenditure 
of about $1,500,000 in improving the entire system. The construc- 
tion work will begin next spring when a new toll line to northern 
Wisconsin and the copper country will be built. This line will 
connect Iron Mountain on the Sioux road with Rhinelander, and 
other points will be given additional telephone service. including 
Tomahawk and Hurley. Many of the places which will be con- 
nected by the new line have never had telephone service. Between 
200 and 300 miles of new territory will be covered, and over 600 


miles of new wire will be strung. 
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ELECTRIC RAILWAYS. 


DALLAS, TEX.—The city commissioners have decided not to 
forfeit the interurban franchise of Carter et al., but to grant a six 
months’ extension. 


SACRAMENTO, CAL.—A party of surveyors employed by east- 
ern persons are running lines for an electric railroad which will 


completely encircle Lake Tahoe and tap every important resort in 
both California and Nevadg. 


ATLANTA, GA.—At a meeting of the committee on roads and 
bridges of the board of county commissioners, the application of 
the Georgia Railway and Electric Company to run a line to Buck- 
head was granted by the committee. 


TRAVERSE CITY, MICH.—The council has granted a sixty-year 
franchise to the Carter Construction Company, of Chicago, for a 
local street railway. It is proposed to build an interurban line 
north of Petroskey. Work will begin soon. 

CARRIZO SPRINGS, TEX.—It is reported that D. J. Woodward, 
of San Antonio, who owns property near Cotulla, is behind a propo- 
sition to build an interurban line from Cotulla to Carrizo Springs. 
via his farm. He has subscribed $40,000 to start the project. 


JOHNSTOWN, PA.—Final arrangements for the completion of 
the Southern Cambria Railroad's trolley line from this city to 
South Fork were effected when officials of the road contracted with 


the Tennis Brothers Company, of Pittsburg. for the electrical ma- 
chinery. 


MILWAUKEE, WIS.—The Milwaukee Western Electric Com- 
pany, William Ross, president, has given a trust deed for $35,000 
to the Citizens’ Trust Company, and with the money raised will 
promote an electric line from Milwaukee to Pewaukee, Beaver Dam 
and other places. 


SPRINGFIELD, ILL.—The stockholders of the Springfleld & 
Southeastern Interurban Railroad have decided to issue bonds and 
to begin construction of the road between Springfield and Taylor- 


ville at once. President Finn, of the company, says work will 
begin in thirty days. 


GREELEY, COL.—H. C. Havener, representing the Greeley & 


Denver Electric Railroad Company, reports success in securing the - 


consent of property holders to a franchise for the proposed street- 
car line. The road will run southwest through Hillsboro and 
Johnstown to Denver. 


WASHINGTON, D. C.—The annual meeting of the stock- 
holders of the East Washington Heights Traction Railroad Com- 
pany resulted in the reelection of the old board of directors and 
the following officers: O. C. Brothers, Jr., president; A. E. Randle, 
vice-president; C. B. Hillard, secretary, and C. B. Wiggins, treasurer. 


SPRINGFIELD, ILL.—Two of the McKinley syndicate of inter- 
urban railroads have filed with the secretary of state certificates 
of increase of capital stock. They are the Danville & Eastern 
Illinois Railway Company, increased from $5.000 to $500,000, and 
the Springfield Belt Line Railway Company, increased from $5,000 
to $500,000. 


SAN ANGELO, TEX.—J. A. Williams, local representative of 
Colonel J. H. Ransome, who has been granted a franchise for a 
street-car system, states that it is the intention of the company to 
incorporate at once with a capital stock of $200,000. The officers 
of the company will be: J. H. Ransome, president; W. T. Noblett, 
San Angelo, vice-president; J. A. Williams, San Angelo, secretary 
and treasurer. 


DES MOINES. IOWA— The street-car lines of the Des Moines 
City Railway Company within the city limits will be double tracked, 
beginning early in 1908. The work will cost more than $500,000 
and may be completed within the year. There are about eighty 
miles of street railway in Des Moines at this time. Twenty or 
twenty-five miles have been double tracked. This does not include 
the side tracks. 


SPRINGFIELD, ILL.—The Springfield branch of the Illinois 
Traction system is to be greatly improved by an increase in power. 
The contract has been let by the company for the installation in the 
Riverton power plant of a turbine generator. with a capacity of 
9.500 horse-power. The plant is now capable of generating only 
6,500 horse-power. The turbine will cost $80,000. 


A new substation 
has been installed at Buffalo. near this city. 
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WHEELING, W. VA.—Albert Schenk, who promoted the traction 
syndicate, organized to connect the Wheeling traction lines with a 
line to extend to meet the Columbus line, and to build to Pitts- 
burg, making a through line from Columbus to Pittsburg, has 
bought the holding and franchises of the Mannington Light and 
Power Company, which will connect Clarksburg, Fairmont and 
Homewood. The line will be built to Moundsville and thence to 
Toronto, Ohio. 


DECATUR, TEX.—M. J. Healy and Colonel L. J. Polk are plan- 
ning to build the long-proposed East Line. They say the line is to be 
built from McKinney, Tex., to Mexico, but for the present they 
propose to make Decatur the western terminal. Colonel Polk resigned 
some years ago as vice-president and general manager of the 
Santa Fé system of Texas and has devoted himself to land ex- 
ploitation and railway promotion. 


PARSONS, KAN.—The city council has granted C. L. Brinser, 
representing a Harrisville, Pa., street railway company, a franchise 
for a street railway line which is to be part of an interurban sys- 
tem. There will be two lines, one extending north to Chanute 
and Pittsburg and the other south to Altamount and Edna and 
then on to Coffeyville. Mr. Brinser put up $25,000 as a deposit. 


Work is to begin in sixty days and the system is to be completed 
in one year. 


ALBION, N. Y.—The power-house at Albion for the Buffalo, 
Lockport & Rochester Railway Company is nearly completed. It is 
built of cement blocks. The substations on the road will be at 
Gasport, Medina, Albion, Brockport and South Greece. A contract 
has been made with the Orleans Quarry Company for 40,000 cubic 
yards of crushed stone, to be used for ballasting the road between 
Brockport, Albion and Medina. It is expected now that cars will 
be running part of the distance in the fall. 


YOUNGSTOWN, OHIO—The New Castle, Harmony & Butler 
street railway will have cars running between New Castle and 
Pittsburg by January 1. When the cars are running electric rail- 
way service will have been opened up all the way from Leavitts- 
burg, Ohio, to Pittsburg. It is intended to extend the road on the 
west end from Leavittsburg to Garrettsville, a distance of about 
twelve miles, and then the plan of the promoters—a line from 
Pittsburg to Cleveland—will have been realized. 


PITTSBURG, PA.—The Ashtabula Rapid Transit Company, 
which is owned by interests identified with the Pittsburg & Lake 
Erie Railroad and operates in Ashtabula, Ohio, has increased its 
capital from $150,000 to $500,000. This is preparatory to merging 
with the Pennsylvania & Ohio Traction Company, operating lines 
between Erie and Ashtabula, which will become a part of the 
through electric system that will parallel the Lake Shore Railroad 
from Buffalo to Cleveland, most of which is now constructed. 


WALWORTH, WIS.—The sale of the Chicago, Harvard & Geneva 
Lake Electric Railway to the Elgin, Belvidere & Rockford Electric 
road interests has been consummated, and the latter will take im- 
mediate steps to not only close the gap between Harvard, the 
southern terminus of the Chicago, Harvard & Geneva line and its 
own line at Marengo, but will also build an extension of the line 
to Elkhorn, Wis., touching Delavan Lake at its eastern end. It is 
expected that both pieces of new road will be graded this fall and 
the entire line equipped for service early next spring. 


DENVER, COL.—To finance the Denver Interurban’s electric 
railroad, which has been in course of construction since the first 
of April and which will have forty-four miles of tracks, a mortgage 
for $1,250,000 has been filed in the county clerk’s office. It was 
executed by A. D. Parker, of the Colorado & Southern Railroad, 
president of the company, and its secretary, W. A. Webb, in favor 
of the Guaranty Trust Company, of New York. The mortgage 
secures 1,250 $1.000 redeemable gold bonds bearing six per cent 
interest, payable July 1, 1937. The new road will be standard 
gauge and its route will be from Denver, by the way of Harris and 
Semper, Louisville Junction and Louisville, to and through Boulder. 
thence south and southeast to Marshall, Superior and hack to 
Louisville Junction. The line will also be built to Fort Collins. 
The Colorado & Southern Railroad is behind the new road and the 
Denver & Interurban, as one of its subsidiary enterprises, will add 
materially to the company’s transportation lines in this state. 


September 14, 1907 


i PERSONAL MENTION. 

MR. W. T. CLARK, for the past seven years assistant mechanical 
superintendent of the General Electric Company, at Schenectady, 
N. Y., has resigned to become general superintendent of the Fair- 
banks-Morse Manufacturing Company. Beloit, Wis. 

MR. G. E. EMMONS, general manager of the General Electric 
Company. Schenectady. N. Y.. has been appointed by Governor 
Hughes a delegate to the trust conference of the National Civic 
Federation, to be held in Chicago, Ill., October 22. 

MR. G. H. TRIPLETT, manager of the Temple (Tex.) exchange 
of the Bell County Independent Telephone Company for the past 


two years, has been transferred to the Houston office of the com- 


pany and is succeeded by Guy Bryant, manager of the independent 
exchange at Nacogodoches. 

MR’. CLARENCE E. DELAFIELD. sales manager of the high- 
tension division of the Ohio Brass Company, Mansfield, Ohio, was 
in attendance at Montreal, Canada, at the annual convention of the 
Canadian Electrical Association. where he read a paper on “The 
History and Development of High-Tension Insulators.” 


MR. CLYDE N. COTTOM, of Jeannette, Pa., has been made 
superintendent of the West Penn Electric Company for the district 
comprising Connellsville, New Haven, Pa., and adjacent territory. 
He succeeds N. E. Shaw. who has been appointed superintendent 
of the Uniontown district. Curtis Moore becomes superintendent 
of the Jeannette office. 

MR. FRANK C. MASON, former superintendent of police tele- 
graph of Brooklyn, is now retired from active duties and is devot- 
ing himself to high-class farming near Utica, N. Y. Mr. Mason 
recently entertained a party of his New York friends to the best 
his well-cultivated farm affords, and that was sufficient to make 
every guest desire a return engagement. 


MR. LUCIUS T. GIBBS, of New York, has been appointed elec- 
trical engineer of the Baltimore & Ohio Railroad, succeeding W. 
D. Young, who resigned. Mr. Gibbs was born in New York city 
in 1869. He was graduated at Cornell University in 1891 and made 
electrical engineer of the Milwaukee Street Railway Company. 
During the Spanish-American War Mr. Gibbs was assistant engi- 


neer on board the Newark. 

MR. C. L. ROGERS, superintendent of the Uxbridge & Black- 
stone Street Railway Company, Uxbridge, Mass., has been made 
superintendent of the Worcester & Blackstone Valley Street Rail- 
way Company, Worcester, Mass., controlled by the New England 
Securities and Investment Company. He will take charge of the 
line as far as Millville. also operating that part of the Woonsocket, 
R. I., street railway from Millville to Woonsocket. which is leased 
from the Rhode Island company. 

PROFESSOR HERSCHEL C. PARKER. of the department of 
physics, Columbia University. New York city, codiscoverer, with 
Walter G. Clark, of the Helion incandescent lamp. while hunt- 
ing with Mr. Clark in Washington, in the Olympic Mountains was 
painfully injured by the accidental discharge of an automatic 
pistol which he was unloading. The bullet shattered his left 
hand, necessitating the amputation of one finger. Professor Parker 
has been confined to Grace Hospital. Port Angeles, Wash.. for 
several weeks, but is recovering very rapidly now. 


MR. JAMES L. RICHARDS, president of the subsidiary com- 
panies of the Massachusetts Gas Companies, has been elected 
president of the ten subsidiary companies of the Boston Suburban 
Electric Companies. succeeding Samuel L. Powers, who resigns to 
devote his time to law. Mr. Powers has been president of the 
Boston Suburban subsidiary companies but a short time. filling the 
vacancy caused by the resignation of A. D. Claflin, who resigned to 
devote his attention to the Claflin estate. Mr. Claflin, however, 
continues as president of the Boston Suburban Electric Companies, 


the holding company. 


ELECTRICAL SECURITIES. 

The most important change which took place in the market last 
week was the improvement in sentiment. This reestablishment of 
confidence is but a natural result of the stability with which in- 
dustrials in general have withstood the onslaughts of the bear 
party for the last two months. ‘The Indications that the bond sale 
for the city of New York would prove a popular success also 
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strengthened the bond market, and have given the sale of bonds 
an impetus all over the country. Again, this evidence on the part 
of investors of confidence in the ability of the leading American 
city to pay its financial obligations has created a more con- 
fident’ feeling abroad, and has brought about a disposition to 
accept business on other than a cash basis. This relieves the 
money market here, and the easing-up of rates has allowed many 
industries to secure the needed help to tide them over a difficult 
period. There is not much doubt as to a general easing-up in 
business. So strongly entrenched. however, is the business man in 
general that he has been able to put his house in order, and the 
retrenchment is awaited with composure and more or less satis- 
faction. There is hardly any doubt also that both cereals and 
textiles will command a higher price in the market for the fall 
and winter, which will mean the importing of large quantities of 
money to this country. Altogether, the situation is distinctly re- 
assuring, and what was expected to be a disaster in the form 
of a business reaction will very likely prove a blessing in creating 
a let-up, so that business and business men alike may have some 
opportunity to recuperate from the strenuous period of the last 


three or fovr vears. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 7. 


New York: Closing 
Allis-Chalmers COMMON..........0.00e0e eee 6% 
Allis-Chalmers preferred.........0-.00e 00008 19% 
Brooklyn Rapid TransSit...............-008, 48 
Consolidated: Gass és cise tesew oe ske eek eee ws 107 
General ElectriC.......sesseseevesseoessseeo 129 
Interborough-Metropolitan common.......... 9% 
Interborough-Metropolitan preferred......... 26% 
Kings County Electric............e-ceeeeeee 110 
Mackay Companies (Postal Telegraph and 

Cables) COMMONS 64-5444. e26-056 Sowa ees .» 65% 
Mackay Companies (Postal Telegraph an 

Cables) preferred............ccrccovcees 64 
Manhattan Elevated...........cccseccccucce 120 
Metropolitan Street Railway...............- 42 
New York & New Jersey Telephone......... 100 
Western (Gmidnicss sie 4 655 05 CSRS RAR EEN OS 7614 

138 


Westinghouse Manufacturing Company...... 

A dividend of $2 per share will be paid on October 15 to stock- 
holders of the General Electric Company of record at the close of 
business hours on Saturday, September 14. The transfer books 
will not be ciosed. y 

Directors of the Interborough-Metropolitan Company have voted 
to pass the quarterly dividend of 114 per cent on the preferred 
stock. At the meeting of the New York City Railway directors, 
held September 6, the dividend on Metropolitan Street Railway 


stock was not considered. 


Boston: Closing. 
American Telephone and Telegraph......... 106%, 
Edison Electric Illuminating...........-.006. 204 
Massachusetts Electric... 2.0... cee eee eee eee 50 
New England Telephone.........+..0ee0e00- 108 
Western Telephone and Telegraph preferred. — 

Philadelphia: Closing. 
Flectric Company of America.......+..++06- 9 
Electric Storage Battery common.........+: 45 
Electric Storage Battery preferred.......... 45 
Philadelphia Electric. .......-eeee cece eeeene 8 
Philadelphia Rapid Transit.........-.+.+-e6- 14% 
‘United Gas Improvement......--.eeeeeeeees 8814 

Chicago: Closing. 
Chicago Telephone....... eee ee A 113 
Chicago Edison Light. ...-.....-see eee eens 128 
Metropolitan Elevated preferred.........+.-- 62 
National Carbon COMMON........-eeeeeeeeees 67 
National Carbon preferred......--.seeeeeees 112 


The annual meeting of the Allis-Chalmers Company, scheduled 
for September 6 in Jersey City. has been adjourned until Sep- 


tember 26. 


The annual meeting of the Chicago Edison Company will be 


held September 16. when the question of the new stock issue 
will come up. Books closed August 31 and reopen September 17. 
The report of the Chicago Telephone Company for August shows 
1.625 new telephones installed. of which 1.113 were In the city and 
“89 in the ontlying districts of the company’s territory. The total 
number in use August 31 was 194.091, of which 139.441 were in 
Chicago and 54.650 in the suburban towns. The total number 
in use January 1 was 170.834. making the gain in eight months 


93 367 telephones. : 

The daily average of passengers on the South Side Elevated for 
August was 113.847. an increase of 25.308: for the Northwestern 
Elevated. 93.174. an increase of 19.998; for the Metropolitan, 136.- 


517. an increase of 13,005. 
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ELECTRIC LIGHTING. 


CARROLL, I1OWA—George A. Long. of Grand Rapids, Mich.. has 
bought the electric light plant and will put it in good condition. 


DAVENPORT, IO0WA—The Independent Power and Light Com- 
pany will erect a power station of concrete blocks, 54 by 168 feet. 


COLERAINE, MINN.—Frank McCormick has been granted the 


right to operate an electric light plant, which will be installed at 
once. 


WILKES-BARRE, PA.—The Economy Light, Heat and Power 
Company has been absorbed by the Scranton Electric Light Com- 
pany. 


CONVERSE, IND.—Upon complaint of Fred Wilson, of Marion, 
the Converse Electric Company has been placed under control of 
L. O. Arnold, of this place, as receiver. 


OXFORD, MD.—The Oxford Ice and Electric Light Company 
will erect at once an electric light and ice plant. The company 
has a contract with the town for fifty lights of 100 candle-power. 


EUFAULA, ALA.—The Eufaula Gas, Electric Light and Power 
Company has disposed of its plant to a Philadelphia syndicate. E. 


Mandeville, of that city, will have personal supervision of the 
system. 


NIAGARA FALLS, N. Y.—The second line for the transmission 
of power from this city to Syracuse has been completed and is 


now ready for use. The two lines are from five to fifteen miles 
apart. 


BROWNSVILLE, TEX.—The city council has accepted the bid 
of Henry C. Ulen for the construction of a municipal system of 
electric lighting and waterworks. The bid was $65,940. Work 
will be begun at once and completed within twelve months. 


SUPERIOR, WIS.—The municipal ownership of a lighting plant 
in Superior has been abandoned, the council having decided to 
make a contract with the local lighting company at a lower rate 
than formerly. The contract is for a year, with a clause which 
may lengthen it to five years, 


SISSON, CAL.—The Southern Pacific Company has given out 
the information that it will build a large dam on the Klamath river 
and install an electric power plant, and that after the completion of 
the same the Southern Pacific Company would operate its trains 
over the Siskiyou Mountains by electricity. 


ST. LOUIS, MO.—President O’Reilly, of the Board of Public 
Improvements, has completed blue prints showing the location of 
all the public arc and mantle lights in St. Louis, including 4,000 
new ones to be installed. The total annual cost of lighting St. 
Louis will be about $860,000. The new lights will cost about $150,- 
000. Down-town arc lights cost $98 a year. 


TECUMSEH, NEB.—The Tecumsch city council has let the con- 
tracts for the machinery, wire, poles, etc., for the new electric light- 
ing plant. The contract for the addition to the power-house, to 
accommodate the new machinery, was not let. but will be shortly. 
All old machinery will be discarded and a complete new plant. 
to cost $22,000, will be installed. J. E. Martz, of Seward, has been 
engaged as consulting and constructing engineer. 


SODUS, N. Y.—At a meeting of the directors of the Sodus Gas and 
Electric Light Company, Dr. Albert E. Larkin, of Syracuse, was 
elected treasurer, The company is extending its line forty miles, 
lighting several villages. Arrangements have been made to close 
the power plant in this village, which has been in operation more 
than two years, the company having closed a deal with the Vander- 
bilt interests to furnish them power night and day. Dr. Larkin 
has become one of the principal stockholders. 

TRENTON, N. J.—The Trenton chamber of commerce has taken 
up the old project to dam the Delaware river above the city for 
the purpose of supplying cheap light and power by electricity to 
the homes and business houses of this city. The Jersey legislature 
gave permission to dam the Delaware several years ago, but the 
Pennsylvania legislature bas not acted favorably on the plan. An 
effort will be made to get a bill through the Pennsylvania legisla- 
ture at the bi-annual session in 1908. 


TOLEDO. OH1O—The committee on gas and light unanimously 
approved the ordinance granting to the People’s Heating and Light- 
ing Company the right to use the streets of the city. The ordinance 
ag amended includes the entire city and provides that the East 
Side shall have a plant to cost not less than $100,000 and that a 
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check for $30.000 shall be deposited with the city, to be forfeited 
in case less than $300,000 are expended at the end of two years. 
Public buildings must be heated at half-price whenever the com- 
pany’s lines run within 1,200 feet of them. The city has the right 
to regulate prices every five years. Provision is made against any 
merger and statements must be regularly filed with the city auditor. 


SAN FRANCISCO, CAL.—The board of supervisors has awarded 
the contract for furnishing light to the municipality to the San 
Francisco Gas and Electric Company. The rates are as follows: 
each separate gas lamp per night, $0.087; for each separate arc 
light per night, $0.20713; for gas for public buildings per 1,000 
cubic feet, $0.60; for electric current for public buildings and for 
power purposes, per kilowatt-hour, $0.04. The company is to light 
the streets with no less than 4,210 gas lamps and 1,616 electric arc 
lights or more. Of the arc lamps 1,366 shall burn all night and 
250 may be extinguished at midnight, but only with the supervisors’ 
consent. The total payments made to the company must not exceed 
the amount of the appropriation, $275,000. 


PASADENA, CAL.—Engineer Ezra F. Scattergood’s report on 
the improvements necessary at the municipal lighting plant recom- 
mends the installation of a plant of 1.250 kilowatts. For this pur- 
pose he suggests an appropriation of $195,000, and says that it will 
cost $50.000 more to put in an underground conduit system in the 
down-town district. Up to date the expenditure on the municipal 
lighting plant is $194,555, which includes sixty miles of distribut- 
ing system, 310 arc lamps and 100 thirty-two-candle-power incan- 
descent lamps, with a power-house equipment of one 200 and one 
300-kilowatt generators. Superintendent Glass now desires that the 
city supplement this plant with another 500-kilowatt machine, a 
distributing system of about 1.500 kilowatts’ capacity at a cost of 


$121.059, and an underground conduit system to cost $72,000, mak- 
ing in round numbers $193,000. 


OBITUARY NOTE. 


MR. W. J. PHELPS, vice-president of the Phelps Company, De- 
troit. Mich., died at Grace Hospital, Detroit, Mich.. at half-past 
three, Tuesday afternoon, September 3. Mr. Phelps was one of 
the best-known lamp manufacturers in the country, and a wide 
circle of friends and acquaintances will join the bereaved family 
in mourning his demise. He was a man of peculiarly lovable dis- 
position, made friends in every walk of life, and the genuine 
evidence of sterling character with which he always impressed 
even a casual acquaintance endeared him to those who had the 
opportunity of becoming well acquainted. William Joshua Phelps 
was born in Elmwood, 111., November 19. 1866. He was a graduate 
of Knox College, Galesburg, Ill., and was a member of the Illinois 
Delta of Phi Delta Theta fraternity. He was an electrical engi- 
neer and inventor. The best-known and most useful of his in- 
ventions was the “Hylo” lamp. which he manufactured in its 
various forms. Mr. Phelps is credited with being the originator 
of the turn-down lamp art, which is proving to be an extensive 
business. He was also the inventor of the motorless flasher, which 
has proved to be of great use in the electrical advertising field. 
He was a member of the American Institute of Electrical Engi- 
neers, the American Society for the Advancement of Science, the 
Illuminating Engineering Society and the Detroit Engineering 
Society. He is survived by a widow and two children, his father, 
mother, and a brother and sister. Mr. Phelps had undergone a 
radical mastoid operation at Grace Hospital several weeks 480, 
and was in a fair way to recover. On August 31 he complained of 
severe pains in his head, and during the morning fell into a coma, 
from which he never aroused. The cause of death appears to have 
been inflammation of the membranes surrounding the brain. The 
interment was made on Friday, September 6, in Springdale 
Cemetery, Peoria, Il. 


LEGAL NOTE. 

FUNCTIONS OF A PUBLIC OFFICIAL WITH REGARD TO 
STREET RAILWAY LIABILITY—A street commissioner who has 
refused to permit the tearing up of a street for the purpose of 
removing the rails of a street-railway system therefrom, actuated 
merely, by the hope that someone will operate the road, without 
considering the only questions within his power, as to the inter- 
ference of the tearing up of the street with public travel and its 
effect upon the pavement, is held, in French v. Jones (Mass.), to 
be properly compelled by mandamus to hear and determine such 
questions. 


September 14, 1907 


INDUSTRIAL ITEMS. 
THE ECONOMICAL ELECTRIC LAMP COMPANY, 96 Warren 
street, New York city, is distributing some interesting literature 
devoted to the sales of the Economical turn-down lamp. 


THE WATSON-STILLMAN COMPANY, New York city, in cata- 
logue No. 71 describes and illustrates its hydraulic pumps and 
accessories. The company’s product includes an extensive line of 
motor-driven pumps, both direct-geared and belted. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
Rome, N. Y., is distributing a new booklet devoted to its “Easo- 
phones.” The “Easophone” is a very successful hand telephone 
which is being rapidly adopted for all kinds of installations. 


THE BROOKFIELD GLASS COMPANY, New York city, has 
published a catalogue devoted to standard Brookfield screw glass 
insulators and knobs for al] purposes. The book is handsomely 
illustrated, gives full dimensions, the barrel quantity, and also 
the approximate shipping weight per 1,000 pieces. 

I. P. FRINK, 551 Pearl street, New York city, the manufac- 
turer of the well-known Frink reflector, is securing a number of 
large contracts for reflector systems in all parts of the country. 
During the past week orders were taken for a mile of reflectors 


in one day. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., in its September issue of “Trumbull Cheer” draws 
attention to the New Code porcelain-base “B” switches, and the 
fibre-base and porcelain-base battery switches. This little bulletin 
is well worth securing, and buyers interested in switch supplies 
should be on the Trumbull company’s mailing list. 


THE GERMANIA ELECTRIC LAMP COMPANY, 
N. J., has published a new price list and catalogue containing a 
great deal of information of interest to lamp users. In addition 
to the prices listed there are full descriptions of the new types of 
reflector lamps, which are a specialty of the Germania Electric 
Lamp Company. This price list will be sent to any one interested 


upon request. 


THE ADVERTISING MIRRORGRAPH COMPANY, Brooklyn, 
N. Y., has published a leaflet devoted to its “Thermo-Blink” No. 6. 
This is a device particularly adapted for signal lights. With the 
apparatus, one lamp is held in reserve, while the other burns. 
Should the lamp that is burning give out, the reserve lamp is 
automatically thrown in the circuit. Information concerning this 
device will be furnished upon request. 

THE COOPER HEWITT ELECTRIC COMPANY, 220 West 
Twenty-ninth street, New York city, has published a list of typical 
installations of Cooper Hewitt lamps. When one realizes the com- 
paratively recent development of the mercury vapor lamp, it is 
astonishing to discover the variety of purposes for which it is 
being used. In each case there is given the name of the company 
and the number and type of lamps employed. 


Harrison, 


FAHN & McJUNKIN, 201 East Sixteenth street, New York city, 
will design and build the equipment for the Linolite Company of 


The company will not manufacture the lighting units, 


America, 
In 


as stated in the issue of the E:rrectricaLt Revitw for August 24. 
the same note mention was made of the Carpenter pump interests, 
Which Fahn & McJunkin had purchased. These are not used for 
exhausting lamps, but are the secondary vacuum pumps known 


generally as the Packard pumps. 


THE DALE COMPANY, New York city, has recently finished a 
handsome piece of work for the Waldorf-Astoria Hotel, New York 
city. This includes the gold-plating of the columns and railing 
running about the main desk in the foyer of the hotel. These 
columns are about a foot wide and three inches thick, and used to 
be of bronze. They have now been plated with three coats of gold, 
and will support a railing of the same character. It is stated 


that the gilding cost about $5,000. 


THE CUTTER COMPANY, Nineteenth and Hamilton streets, 
Philadelphia, Pa., has published a handsome booklet entitled “Save 
Time, Money and Trouble.” This is devoted to illustrations and 
descriptions of “I-T-E” circuit-breakers. The booklet is compact 
in form, the information is complete, and the illustrations are 
Splendidly worked up. Altogether it is an exceptional piece of 
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advertising, and well worth going to some trouble to secure. 
Copies will be sent upon application to the company. 

THE DOUBLEDAY-HILL ELECTRIC COMPANY, Pittsburg, Pa., 
has ready for distribution its new catalogue comprising 725 pages, 
ten inches by six and one-half inches, giving a complete, com- 
prehensive and up-to-date listing of electrical material. The ob- 
solete matter has been entirely eliminated, and nothing but the 
latest and most approved material will be found listed. Apparatus 
covering systems of from 100 to 5,000 volts are illustrated. Tan- 
talum lamps, and, in fact, all the new higher-efficiency devices, are 


shown. 

THE BOSSERT ELECTRIC CONSTRUCTION COMPANY, Utica, 
N. Y., announces that it has disposed of the switchboard and 
panel-board department of its business to the Nyelec Switchboard 
Company, Twenty-eighth street and First avenue, New York city, 
Which has the sole right to manufacture Bossert type switches 
and panel-boards. The former superintendent of this department 
at the Bossert factory will be in charge of the new factory. Tne 
company will be represented by the R. B. Corey Company, 39-41 
Cortlandt street, New York city, as sales agent. 

THE DIELECTRIC COMPANY OF AMERICA, Belleville, N. J., 
has just issued a new catalogue on its weatherproof wires. The 
catalogues are bound in Russia leather with round corners for 
pocket service. Besides containing tables giving the weights of 
the various sizes of wire and other useful information, there is 
included a lot of blank sheets suitable for memoranda. This 
company is also putting through the press a descriptive catalogue 
on its underground transmission system. This system is con- 
structed without the use of conduits or lead cables. By the use 
of this method it is possible to carry telephone and telegraph wires 
in the same ducts with high-tension lines. Either of these cata- 
Jogues will be mailed to any one interested on request. 

THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., which has for the past year maintained Pacific Coast 
headquarters in Oakland instead of San Francisco, has now per- 
manently located at 511 to 514 Shreve Building, San Francisco, 
Cal. A. B. Saurman continues as Pacific Coast manager. The 
new Oakland factory is four times as large as the old factory 
Which was destroyed by fire shortly after the earthquake last 
year. It is as nearly fireproof as is physically possible, is equipped 
with the most modern machinery for the manufacture, on short 
notice, of insulated wires and cables for practically any service. 
It is also equipped with complete warehouse facilities for handling 
the products of its Eastern factories carried in stock for coast 
delivery. 

THE W. J. BARR ELECTRIC MANUFACTURING COMPANY, 
Cleveland, Ohio, will be pleased to send its new catalogue illustrat- 
ing and describing an extensive line of electric heating and cook- 
ing devices. Notable among the devices listed is the new plug 
switch domestic iron, which introduces the company’s latest de- 
parture in effecting connection between the flexible lead and the 
flat-iron. Another device which has attracted considerable atten- 
tion is the cast-aluminum soldering pot. This is made without a 
water jacket, as the apparatus is so designed that the temperature 
attained is under positive control and there is no danger of the glue 
being burned by excessive heat. This catalogue may be secured from 
the main office at Cleveland, or from A. F. Brown, the eastern sales 
manager, 120 Liberty street, New York city. 


DATES AHEAD. 
Jamestown Tercentennial Exposition. Norfolk, Va.. April 26 to 


November 30. 
Canadian Electrical Exhibition. Montreal, Quebec, September 


2-14. 
Old Time Telegraphers’ and Historical Association and Society 


of the United States Military Telegraph Corps. Annual meeting, 
postponed until next year. i 

Vermont Electrical Association. 

Colorado Light, Power and Railway Association. 
vention, Denver, Col., September 18-20. 

Street Railway Association of the State of New York. Annual 
meeting, Kingston, N. Y.. September 21. 

New York State Independent Telephone Association. 


convention, Syracuse, N. Y.. September 25. 
Railway Signal Association. Annual meeting, Milwaukee, Wis., 


St. Albans, Vt., September 18-19. 
Annual con- 


Annual 


October 8-10. 
American Electrochemical Society. Fall meeting, New York 
city, October 10-12. 
Annual 


American Street and Interurban Railway Association. 
meeting Atlantic City, N. J., October 14-18. 
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Record of Electrical Patents. 


Week of September 3. 


864,781. UNIVERSAL OUTLET OR JUNCTION BOX. John L. 
Gleason, Boston, Mass. An outlet box with openings in its 
sides and ends. 


864,798. PORTABLE HOIST. James L. Pilling, Chicago, lll. A 
motor-driven hoist. 


864,840. APPARATUS FOR ELECTRICALLY REMOVING AND 
SEVERING METAL. Royal E. Frickey. Berkeley, Cal. A de- 
vice for the use of the electric are for cutting metal. 


864,842. ELECTRIC DRIVE FOR PAPER-MAKING AND LIKE 
MACHINES. James R. Happer, Linwood. Scotland, assignor of 
one-half to James Bertram & Son. Limited, Edinburgh, Scot- 
land. A variable voltage is obtained by opposing the voltage 
of a motor-driven generator to that of the line. 


864.858. AUTOMATIC CIRCUIT-CLOSER. Hermann G. Pape, New 
York, N. Y. A telephone receiver switch. 


864,840 —APPARATUS FOR ELECTRICALLY REMOVING AND SEVERING 
METAL. 


864,866. AUTOMATIC TRAIN-STOP. Hiram G. Sedgwick, Mill 
Valley, Cal. A magnetically controlled brake. 


864,887. SUPERVISORY SYSTEM FOR TELEPHONE LINES. 
William W. Dean, Chicago, Ill., assignor to Kellogg Switchboard 
and Supply Company, Chicago, 11l. A supervisory signal is 
actuated by a relay in the cord circuit. i 


864,899. STEP SWITCH. Christian Krämer, Frankfort-on-the- 
Main, Germany, assignor to Felten & Guilleaume-Lahmeyer- 
werke Actien-Gesellschaft, Frankfort-on-the-Main, Germany. 
An eccentrically mounted contact lever produces step by step 
motion. 


864.909. SOUND-PRODUCING DEVICE. John P. Northey, Toronto. 
Ontario, Canada. A whistling device operated by an electrical 
magnet. 


864,912. JOINTED TROLLEY POLE. Harry Padley. Elyria, Ohio. 
The pole is hinged substantially at its middle. 


864.915. ELEVATOR SIGNALING APPARATUS. Charles A. 
Reiner:, Hoboken, N. J.. assignor to Elevator Supply and Repair 
Company. An intercommunicating signaling system for ele- 
vators. i 


B498, — ELECTROLYTIC PRopUCTION OF EARTH-ALKALI METALS. 


"854.928. ELECTROLYTIC PRODUCTION OF EARTH-ALKALI 
METALS. George O. Seward and Franz von Kügelgen, Hol- 
combs Rock. Va. assignors to Virginia Laboratory Company, 
New York. N. Y. The current density at the surface of the 
submerged cathode is so high that metal is formed in a molten 


state. 


864,947. CLAMP FOR ELECTRIC WIRES. Elisha W. Buffineton, 
Fall River. Mass.. assignor of one-half to Marietta M. Huggett, 


Fall River, Mass. A split insulating knob. 


864,950. ` TELEGRAPH TRANSMITTER. Josiah A. Carter, Jr., At- 


lanta, Ga. A combined key-lever and vibrator. 


864,957. PORTABLE SEARCH-LIGHT. John Dickens, Passaic, 
N. J., assignor, by direct and mesne assignments, to the Stand- 
ard Sheet Metal Company. A portable electric battery lamp. 


864,961. AUTOMATIC ELECTRIC GONG-RINGING DEVICE FOR 
STREET CARS. Nathan Fallek and George F. Wolfe, Denver, 
Col., assignors to the Standard Electro-Automatic Signal Device 
Company, Denver, Col. The gong is controlled by the controller 
handle. 


£64,965. TROLLEY HEAD. James D. Gibbs, Louisville, Ky. Auto- 
matic wire-guards are provided. 


864,971. ELECTRIC SIGNALING DEVICE, Alfred Larsson, Buf- 
falo, N. Y. An electromagnetic sounder. 


| SOTHO 
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865,011.—CONNECTION SYSTEM FOR DrRECT-CURRENT ELECTRIC 
MOTORS. 


864.990. WATER GOVERNOR. Walter J. Richards and Charles P. 
Tolman, Milwaukee, Wis. An electrically operated governor. 


864.995. JUNCTION-BOX-COVER ROSETTE. Frank J. Russell. 
New York, N. Y. A rosette with a locking base connection. 


865.011. CONNECTION SYSTEM FOR DIRECT-CURRENT ELEC- 
TRIC MOTORS. Raoul Brun, Havre, France. The speed of the 
motor is controlled by opposing the variable generator potential 
to that of the line. 


$65.013. RAILWAY BLOCK-SIGNAL SYSTEM. Winthrop M. 
Chapman, Needham, Mass. An electrically operated system. 


865.016. ELECTRIC FURNACE. Walter G. Clark, New York, N. Y., 
assignor to Electric Furnace Company, Portland, Me. A resist- 
ance furnace. 


865.038. WATER-TIGHT ELECTRIC BELL. Walter C. Hill, Lon- 
don, England. The striking mechanism is enclosed in a water- 
tight cylinder. 


865,059. MEANS FOR ATTACHING PIGTAILS TO CARBON 
BRUSHES. Maxwell W. Robertson, New York, N. Y. The pig- 
tail is held against the brush by clamps. 


£45.068. ELECTRIC GENERATOR. Klas Weman and Alfred 
Larsson, Buffalo, N. Y. A magneto-machine. 

865,083. LUBRICATING MECHANISM. Niels A. Christensen, Mil- 
waukee, Wis. A self-lubricating bearing. 

$65.093. CURRENT TRANSFORMER. Oswaldo de Faria, Paris, 
France. An electrolytic transformer. 

$65.108. PRINTING TELEGRAPHY. Isidor Kitsee, Philadelphia, 
Pa. A means of controlling the paper feed of printing tele 
graphs. 


8$69,215.--—ART OF TELEPHONY. 


$65,215. ART OF TELEPHONY. Daniel M. Therrell, Charleston, 
9$. €C. Transformers attuned to the essential voice frequencies 
are used. 

865.219. END CONNECTION FOR CONDUCTORS ON FIELD-MAG- 
NETS OF ALTERNATE-CURRENT GENERATORS. Miles 
Walker, Hale, Altrincham. England, assignor to Westinghouse 
Electric and Manufacturing Company. The end conductors 
have laterally projecting lugs engaging with similar lugs 0n 
the core. 

$65.291. LIGHTNING ARRESTER. William J. Bell, Deerfield, 
Wis., assignor of one-third to Howell B. Fargo, Deerfield, Wis. 
A spark-gap arrester, 

863.323. TROLLEY. Leslie S. Wilder, Northampton, Mass., as- 
signor of one-half to Henry S. Wilder, Easthampton, Mass. 
A wheel with automatic wire-guards. 
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PAPERS AND CONVENTIONS. 

Time and again has it been pointed out that a full pro- 
gramme of papers does not always insure the best success of a 
meeting of a technical organization. Such a programme fre- 
quently defeats its own end by trying to cover a vast number 
of subjects in as many papers; and even when a group of 
papers on one particular subject is secured, the effect generally 
seems to be to cut down the discussion, which is really the 
end sought by the presentation of the papers. The result is that 
the reports of these conventions contain the conclusions cr 
opinions of the authors of the papers, and but little else. But the 
object of a convention is to bring together many men interested 
in some topic, which is then presented in a paper, and in the 
discussion provoked thereby the opinions and experiences of 
others are secured. Thus, many sides of the question are pre- 
sented and the topic is viewed from many points, so that some 
satisfactory conclusion may generally be reached. 

When, however, there is a large number of papers on dif- 
ferent topics, the sessions seem to be poorly attended and the 
haste required in order to have all the papers read limits the 
remarks of those who do take part in the discussion, and dis- 
courages others. Where there is a group of papers on one 
subject, the audience is apt to be wearied before all of them 
have been read and does not feel inclined to discuss them, and 
the end of the papers is thereby defeated; for if it were the 
desire only to obtain the opinions of the authors, this might 
be done to a wider audience through the technical press. 

Through the summer, which is now coming to a close, the 
usual conventions were held, and the same old plan was fol- 
lowed. The results have been, as usual, disappointing. While 
many valuable papers have been presented in almost all cases, 
the discussions have been insufficient and inconclusive, and those 
attending the meetings have been wearied by the constant press- 
ure necessary to carry through the programme laid out. The 
experience abroad has been the same, for the foreign journals 
have been commenting upon this problem, particularly with 
reference to the recent meeting of the British Association for 


‘the Advancement of Science. It can certainly be said that the 


monthly meetings which certain of the societies hold are more 
satisfactory for obtaining a thorough discussion of some subject. 


But even here there is a tendency to overload the meeting by 


presenting several papers. It has been suggested that condi- 


tions might be considerably improved if the papers were not 
read at all, but presented by titles; but such a plan can not 
be put into effect until the authors themselves reform. Cer- 
tainly a paper can not be discussed until it has been read by 
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him who would discuss it, which can not be done until the 
paper has been printed. Certain of our technical organiza- 
tions have, after great efforts, reached the stage where they 
can demand that the author present his manuscript in time. 
But even here the way is often difficult, for it is not sufficient 
to have a paper in type by the time of the meeting; it should 
be available a week or more ahead. 

‘The simplest way out of the difficulty seems to be to limit 
the number of papers; thus, one paper presented during a single 
session is pretty certain to provoke a good discussion, as those 
interested in it will take the trouble to attend. The plan 
works well for monthly meetings, but it would hardly do for 
the general convention. Yet if, of the number of papers which 
is now frequently rushed through, but one-third was read, the 
results in many ways would be much more satisfactory, and 
it is probable that the object for which the society was estab- 
lished would be better promoted. During the month of Octo- 
ber the meetings of certain societies will begin again, and 
it is to be hoped that those who have charge of these meetings 
will seek rather to excel their predecessors by securing good 
material and satisfactory discussions than by merely laying out 
longer programmes. 


—— meee 


ILLUMINATION AS AN ART. 

In a most interesting and instructive article contributed to 
the last issue of the ELEcTRICAL REVIEW by Mr. Bassett Jones, 
Jr., a certain phase of the problem of illumination which is 
frequently somewhat neglected was dwelt upon. Mr. Jones says 
that the phrase “the art of illumination” is very apt, and he 
then proceeds to show that the problem of properly illuminating 
a room or building presents certain artistic requirements which 
must be fulfilled if the lighting is to be generally satisfactory ; 
that it is not sufficient merely to furnish a certain intensity of 
illumination throughout the room nor to do this at a minimum 
cost; the effect produced by the illumination is not only physio- 
logical, but psychological, and the latter feature, although it is 
the one usually most neglected if not entirely overlooked, is 
really the most important. 

It is a rather curious fact that although the providing of 
artificial illumination is one of the oldest developments of 
civilization, vet, on the whole, we seem te be very far from 
having developed an art by means of which we quickly and 
easily can mect the different problems as they arise. Until 
recently, illumination of buildings and rooms was provided in a 
more or less haphazard manner. One person or company pro- 
vided the hight producer, another provided the lamps or fixtures, 
and occasionally a third designated what the latter were to be 
and where they should go. No one of the three attempted to 
make a complete study of the entire problem; each attempted 
to mect his own little part in the way most satisfactory to him- 
self, and not infrequently the person most concerned——that. js 
say the one who would use the light thus provided—had little 
or nothing to say in the matter. 

It may be safely said that not until after electrical methods 


of illumination were introduced was anything like a really 
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adequate study of the problem of illumination undertaken, and 
even then this seems to have been forced upon the electrical 
companies in order to enable them to compete with other methods 
of lighting. The necessity brought about a thorough study of 
one phase of the problem, that of producing and distributing the 
power used in lighting in the most efficient manner practical. 
Certainly it must be said that this particular phase of the prob- 
lem, due to necessity, has been carried to a high stage of develop- 
ment. Yet, strange to say, the lighting companies applied their 
skill only from the coal pile to the house meter, and any improve- 
ment beyond the latter was left to the efforts of others. This 
is due to the fact that with the types of electric lamps which 
had been developed a satisfactory business could be secured, in 
competition with other forms of lighting, and also because any 
improvement beyond the meter would not directly benefit the 
supplying company. 

Improvements in other forms of lighting eventually, how- 
ever, made necessary improvements in the electrical systems, 
and this brought about newer and better forms of lamps. Here 
again, relatively speaking at least, great advance has been made. 
yet the providing of a good lamp is only a small part of the 
general problem of securing good illumination. Two phases of 
the electric lighting problem thus had made what may be 
called satisfactory progress, and this statement applies equally 
well to other forms of lighting, for gas engineers have certainly 
brought about reat improvements in their art. Yet, after the 
illuminant had been delivered to the consumer, the interest of 
the supplier in it was lost and the methods by which it was 
used were ignored. More recently the absurdity of this con- 
dition was realized and engineers and others began to study 
the proper methods of using illuminants, and a fairly good start 
has been made in this direction. But there seeme to be a 


tendency to over-emphasize certain features of this part of the . 


problem, to the neglect of others, and many are apt to think that 
that arrangement of the lighting appliances which produces the 
greatest average intensity cf illumination for a given cost, or 
which produces a given intensity of illumination for the least 
cost, is the best. It is the error of looking at the problem 
entirely in this way that Mr. Jones points out. Since the end 
sought is the pleasing effect on those using the room lighted, he 
takes the view that the effect produced is more important then 
a reduction in the cost of lighting. And this effect does not 
depend entirely upon the average intensity of the illumination; 
it is more important to have the effects produced by the lighting 
harmonious with the rest of the room. Even though the light- 
ing produced be agreeable for reading, and although this may 
be provided economically, yet if the effect upon the occupant is 
not agreeable, if it does not harmonize with the other features 
of the room, the installation is a failure: and to meet these 
requirements the usual training of the electrical engineers is 
but a poor equipment. It would seem that in some ways 
the training of the architect should be more suitable, yet it is 
a strange fact that architects, up to the present time, at least, 
scem to have ignored utterly the problem of supplying satis- 
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factory artificial illumination. Not only have they paid no 
attention to the method of supplying the light other than to 
say that such a number of places for lamps should be provided, 


but they have even left the design of fixtures largely to others. 


The result has been that these appliances have grown out of 
older types and frequently they are not only artistically bad, but 
no attempt has been made to take advantage of the peculiarities 
of the newer types of lamp. 

The absurdity of this method of procedure is criticized by 
Mr. Jones in his article, and he then points out the primary 
considerations which must govern the design of a lighting 
scheme. The extent to which these principles are applied will, 
of course, depend upon the importance of the installation. Yet. 
even in the simplest problem there are good ways as well as bad 
ways of supplying light, and a good solution is most easily and 
surely attained if the correct principles are understood. These 
principles apply to the selection of fixtures as well as to their 
location and to the choice of lamp. 

In the present state of the art the most difficult questicn 
is undoubtedly the selection of the proper sort of illumination. 
This, as has been eaid, is the most important phase of the entire 
problem; but, a solution having been determined upon, the 
reasons for this must be borne in mind when selecting the types 
of lamp by which it is to be provided. In selecting the lamps all 
of their characteristica and peculiarities must be borne in mind. 
The relative economy of the different types must not be over- 
looked, yet they must not be allowed to introduce inharmonious 
effects and thus spoil the entire installation. We are beginning 
to realize the complexity of these lighting problems and the 
fact that we have been attempting to solve them by beginning 
at the wrong end. We are now learning better and will prob- 
ably offend less in the future; yet it must be borne in mind 
that to meet all the conditions of a lighting problem is not 
easy. Even though one appreciate what ought to be done, it 
does not follow that he will be competent to do it. In other 
words, not every one who learns a little about photometry and 
about the best ways of supplying electricity or gas and dabbles 
a little bit in art, thereby becomes a competent illuminating 
engineer. i 


ELEVATORS, ELECTRIC AND OTHER KINDS. 

On another page of this issue are published some instructive 
notes on elevators, contributed by Mr. E. R. Carichoff, who is a 
recognized expert in elevator matters, and who points out some 
interesting phases of present elevator practice. The rapidity 
with which the electric elevator has been adopted is in keeping 
with the rate at which the electric motor has been introduced 
for other kinds of work. But, in spite of this, one frequentiy 
hears unjust criticisms of the electrical system go unanswered. 
Hydraulic engineers are accustomed to say that even though 
the electric elevator has certain advantages, the hydraulic type 
Mr. Carichoff, however, points out that there is no 
sound reason for this assertion, and that certain of the hydraulic 
types are no safer than the electric, since the same kind of 


is safer, 
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accident will produce disaster with both. For example, the 
hydraulic device, it is said, can not overtravel and thus break 
the ropes carrying the car, because the piston will come up 
against the head of the cylinder. They overlook the possibility 
that the piston may drive out the cylinder head, in which case 
they would be no better off than if the ropes had broken. More- 
over, it is an easy matter to apply an attachment to the electric 
elevator which will just as surely stop the motor before the car 
is brought up against the head frame as will the hydraulic piston 
be stopped by the cylinder head. Hydraulic engineers seem to 
overlook the fact that an electric elevator is different from other 
types merely in the way in which power is applied, and that 
although the hydraulic power can be used economically in but a 
few ways, the method adopted to utilize hydraulic power for 
moving the car can be applied by means of an electric motor, 
and with the latter other methods are also available. For example, 
the hydraulic elevator is most usually applied through ropes and 
sheaves, if the travel of the car be at all great. Yet this same 
method of transmitting motion from the electric motor to the 
car has been and still is being used. Recently a new hydraulic 
elevator has been introduced which is put forward as being 
absolutely safe. This is the so-called “plunger” type, which 
while not new, is new in its application to high lifts. To him 
who is not an engineer there may be some satisfaction in riding 
in a car supported apparently by a rod of steel many inches in 
diameier, yet this apparently solid support is nothing more than 
a long jointed pipe, and it certainly does not seem mechanical to 
support a heavy weight on a column 500 or 600 feet in length 
without any lateral supports between the top and base. This 
objection is overcome by over-balancing the car and using the 
plunger mainly as an arm for transmitting motion from the 
hydraulic cylinder to the car; yet, as Mr. Carichoff says, it is 
hard to see wherein such an arrangement is safer than the simple 
rope lift; because, should the counterweight ropes break, the 
whole weight of the car must be borne by the plunger. 
Another false claim frequently used in favor of the hydraulic 
elevators is pointed out by Mr. Carichoff. This is the asser- 
tion that the hydraulic machine is much more economical than 
the electric, and to prove this a hydraulic engineer charges 
against his hydraulic machine only the cost for the steain 
required in excess of that needed for heating the building, while 
he charges against the electrical machine all the energy used, 
as measured by the meter, and at that rate at which it could be 
purchased from a supply company. In other words, he charges 
the electrical system for depreciation, repairs, interest and 
attendance at the generating station or the local plant, while 
these items are overlooked in considering the hydraulic device. 
The popularity of the electric elevator may be attributed 
to several features. One of these is the rapid service which may 
be given; another, the ease of control, which may indeed, be 
made practically automatic. These features, taking into con- 
sideration the recent statement by a British authority that an 
electric elevator properly designed is as safe as any other, seem to 


indicate that it will maintain its leading position. 
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NOTES ON ELEVATORS. 


BY E. R. CARICHOFF. 


It is very interesting to note that some 
distinguished English experts consider the 
electric elevator to be as safe as the hy- 


draulic elevator and estimate that in gen-. 


eral the cost of operating electric elevators 
is about one-fifth as much as the cost of 
operating hydraulic elevators. 

The electric elevator referred to in this 
comparison is undoubtedly the winding- 
drum type, the fundamental principles of 
which have been discussed in the ELEc- 
TRICAL REVIEW (Vol. xlvi, p. 1006, and 
Vol. xlvii, p. 380). Safety is of course 
the first requirement of any eleva- 
tor, and after this efficiency of service, cost 
of operation and maintenance may be con- 
sidered. Smoothness of running and stop- 
ping seem essential to some, so that real 
efficiency of service is sometimes sacrificed 
to obtain smoothness. 

Although electric elevators largely pre- 
dominate numerically over all others, and 
are growing into still greater favor, the 
hydraulic elevator is preferred by some. It 
is worth while to inquire whether there 
is any just reason for a preference for the 
hydraulic elevator. 

The only reasonable objection in point 
of safety to the winding-drum electric 
elevator is that it may overdrive and 
send the car into the overhead works and 
either break the hoisting ropes or pull 
them from the fastenings; or, on the other 
hand, drive the counterweight into the 
overhead works, break the ropes and allow 
the weight to fall and probably injure the 
occupants of the car. 

Such things have happened, due to 
faulty design and construction, but these 
have largely been eliminated in the newer 
installations. Likewise similar things 
have happened to hydraulic elevators. In 
one case, due to a break in the piping, 
the water left the cylinder and the car 
was jerked against the overhead works and 
fell the full height of the building. 

It is probable that what remaining pre}- 
udice exists in favor of the hydraulic 
elevator, is due to the fact that this type 
was the first to reach a point of high de- 
velopment. Smoothness seemed easy of 
attainment with the hydraulic, while the 
electric elevator has almost always been 
more or less jerky at times. This occa- 
sional iack of perfect smoothness does not 
interfere with prompt service, which is a 
prime consideration for people in a hurry, 
and with care any desired refinement of 
control may be had. 

Some years ago it was held that the 
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hydraulic elevator possessed a superior ele- 
ment of safety in the fact that the piston. 
of an hydraulic elevator was stopped 
mechanically in a positive manner by the 
ends of the cylinder and the connected car 
could not be driven into the overhead 
works. 

To meet this position squarely, F. J. 
Sprague built an electric machine in 
which a nut traveled on a screw within 
positive mechanical limits, the movements 
of the nut corresponding to the move- 
ments of the car. 

It is clear to engineers that this machine 
exceeded the hydraulic in point of safety: 
it possessed the same variations of speed, 
and its cost of operation was considerably 
less than that of the hydraulic under the 
same conditions of power supply. The 
maintenance cost, however, was excessive, 
and because its development was arrested, 
there was no opportunity to show the best 
results that could be attained with this 
form of construction. But latterly vast 
improvements have been made in both nut 
and screw, which have shown a very rea- 
sonable maintenance cost over a number 
of years. Improved controllers also were 
installed in some plants, and in one build- 
ing that I know of there has not been a 
stoppage of an elevator caused by con- 
troller trouble for a period of more than 
three years. Besides, the cost of upkeep 
on these same controllers is almost noth- 
ing. In the same building there are some 
new hydraulic elevators, and unprejudiced 
engineers would find difficulty in decid- 
ing which give the better service. 

For a type of electric elevator arrested 
in development to equal in service the 
fully developed hydraulic shows to what 
end the electric elevator is tending. 

The Sprague screw machine has multi- 
plying sheaves in which the ratio of multi- 
plication is often as much as sixteen to 
one, including the sheaves in the hoist- 
way, while the hydraulic elevator usually 
has a ratio of multiplication which varies 
from eight to one to two to one. 

Pulley blocks are good things in their 
place, but to reverse the use of pulley 
blocks and to hang a car on the free rope 
or ropes of the pulley blocks and to at- 
tach one sheave block to the slow-moving 
piston of an hydraulic cylinder or to the 
traveling nut of a long screw is permissible 
only when no better form of gearing than 
rope gearing can be used. 

Recently there has come into great favor 
a type of hydraulic elevator, by no means 
new, called the plunger elevator. The car 
is supported on the end of a long ram 
which descends into a cylinder built in 
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the earth the whole distance of the travel 
of the car. 
the car over sheaves to a counterweight 
which serves partly to balance the weight 
of the empty car and its ram. 

This elevator is declared to be so safe 
that no safety grip is necessary under the 
car. The construction is very simple and 
has much to commend it mechanically for 
short lifts, such as sidewalk elevators, 
where a small pumping plant would 
suffice, but it is now proposed by its 
strongest advocates to use this type for 
forty-story structures. 

Truly, it seems like relying on Provi- 
dence for safety when it is proposed to 
poise a heavily loaded car on the end of a 
thin, wobbly pipe, 500 feet long, and to 
shoot it up by hydraulic pressure verti- 
cally 500 fect into the air with no guides 
for the pipe except at the top and bottom 
ends and with no safety grip under the 
car. Suppose the pipe does not wobble 
enough to collapse as long as the car is 
partly supported by its rope-hung coun- 
terweight; if the ropes break what wouid 
prevent a collapse of the car? But it is 
said - the counterweight ropes will not 
break; if so, where in point cf safety, is 
this construction superior to a rope-hun3 
car with no stick under it? Ropes are very 
reliable things and should never break 
at all on an elevator. But if an elevator 
overdrives the ropes may be broken or 
pulled out when the car strikes the over- 
head works. ; 

The plunger elevator is only one form 
of construction that will not overdrive, 
and this quality is obtained at enormous 
expense for high rises without one added 
feature of merit and with some of demerit. 

Evidently the English experts think that 
the danger of overdriving is eliminated 
with the ordinary drum machine, or they 
would not have pronounced it equally safe 
with the positive stop hydraulic machine. 

The first electric elevator is said to have 
been built by Siemens & Halske, of Ber- 
lin, for the Industrial Exhibition a 
Mannheim in 1881. A motor placed under 
the car drove through suitable gearing 
two pinions which meshed in the teeth of 
racks in the hatchway, thus causing the 
car to climb up and down, according to 
the direction of rotation of the motor. 

Place the same motor on the counter- 
weight frame and have the counterweight 
climb up and down long racks, pulling the 
car by a rope, and we have a type not 
long since installed in the Chicago Board 
of Trade Building. Place the motor in 
the basement of a building, drill a hole 
as deep as the building, place a car on the 


Ropes lead from the top of 
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end of a long rack reaching to the bottom 
of the hole, and drive the rack up by the 
motor pinion and we have the oldest type 
of electric elevator by a slight transfor- 
mation built to imitate the popular 
hydraulic plunger elevator. Does any one 
want an electric elevator built that way? 

For the rack and pinion we may sub- 
stitute a long screw and nut, and for pur- 
poses of safety and to avoid a collapse of 
the screw when used under compression 
like the hydraulic ram, we may connect 
the screw to the counterweight and place 
the screw under tensicn. It will work 
beautifully, be economical, and not require 
a great expensive pumping plant to 
operate it. 

The worm-gear, drum electric elevator 
is much the cheapest and simplest form of 
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The use of one driven sheave and one 
idle sheave allows two half turns, or more 
if necessary, to be taken around the driven 
sheave, and thus affords the required fric- 
tion for driving with a minimum of slip- 
page of the ropes on the sheave and a con- 
sequent reduction in rope wear. 

‘This is a form which I proposed about 
four years ago when experiments were 
being tried with other methods of getting 
the required friction for driving. 

I also proposed, at that time, that gears 
be used between the motor and the sheave 
so that a reasonable motor speed could be 
employed, but the practice is still to use 
a motor making less than 100 revolutions 
per minute maximum. 

If gears are interposed a variable field 
motor would become practicable and more 
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Diagram SHOWING GENERAL ARRANGEMENT OF MAGNETS, SWITCHES AND CIRCUIT 
CONNECTIONS FOR ELEVATOR CONTROLLERS, 


elevator, and the large number of such 
in use is proof of the statement. With 
careful design of machine and controlling 
apparatus it can be made to give perfectly 
satisfactory service. For very tall build- 
ings, a drum of abnormal dimensions 
would be required ; so to avoid this, a form 
of construction called the traction elevator 
has recently come into use. Instead of a 
drum with ropes anchored to it, a driven 
and an idle sheave are used and the car 
Topes are looped over these two sheaves, 
making a form of drive similar to that 
used to drive the cable of the old-time 
cable railway. The machine may be 
Placed at the bottom of the hoistway or 
over the hoistway, but when placed on 
top only about one-third as much rope 
18 required as when placed underneath. 


satisfactory operation and greater economy 
would result where frequent stops are 
made. I am glad to see that after trial 
of other forms of controller, the form that 
I proposed at that time has recently been 
adopted. 

A diagram herewith shows the general 
scheme, which is to have several magnet 
switches to control a shunt resistance 
around the armature and a resistance in 
series with the armature at the same time 
to get the required low speeds—these 
switches being controlled from the car— 
and a series of accelerating magnet 
switches controlled by the counter elec- 
tromotive force to cut out the additional 
armature resistance for full speed. 

A traction elevator designed along the 
lines I have suggested, with its controlling 
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mechanism, forms about the simplest con- 
ceivable form of electric elevator for high- 
speed service in tall buildings. Ita con- 
sumption of energy per car-mile of travel 
should be about one-third as much as 
that of the best form of hydraulic eleva- 
tor, and I believe it can be installed for 
much less money, and that it will give 
more prompt and satisfactory service than 
the hydraulic. The masses to be started 
and stopped are very much less than those 
of the plunger elevator. 

The moving masses at car velocity in 
the case of a plunger elevator of 282 feet 
rise are more than 22,000 pounds, while 
the moving masses ut car velocity of a 
traction elevator should be less than one- 
third of this. | 

The underbalance for the same plunger 
elevator is given at 2,135 pounds, and 
with a load of 1,617 pounds in. the car, or 
a total net load on the plunger of 3,752 
pounds, running at 490 feet per minute, 
this elevator required twelve feet four 
inches to stop in and lost eight and one- 
half seconds in getting back to the land- 
ing. These figures are from the Febru- 
ary number of the Proceedings of the 
American Society of Mechanical En- 
gineers. 

Think of a system that requires 2,135 
pounds weight to be lifted at car-speed, 
exclusive of all passengers, for no other 
purpose than to stop the car when the 
water pressure is turned off! Even with 
this weight for stopping, the distance re- 
quired is two or three times that required 
by a properly controlled traction elevator. 
Clearly, in promptness of service the trac- 
tion elevator is far ahead of the plunger. 
or indeed any form of hydraulic elevator. 

The energy consumption of an office 
building hydraulic elevator is the equiva- 
lent of about eight kilowatt-hours per car- 
mile of travel. The traction elevator 
will run with three kilowatt-hours per car- 
mile, or less, if the stops are not too fre- 
quent. There is a saving in energy of 


- five kilowatt-hours per car-mile, or 100 


kilowatt-hours for an elevator making 
twenty miles per day. At a low cost of 
say three cents per kilowatt-hour, the sav- 
ing per elevator per day is $3, or about 
$900 per year. For a plant of ten eleva- 
tors this saving is $9,000 per annum. The 
additional expense on account of more 
rope wear on the traction elevator would 
be only a very small part of this great 
saving. 

Besides, in the original cost of the in- 
stallation, the traction elevator is much 
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cheaper, and this is also true of the power 
plant. oer 

There are some cases in large buildings 
where economy of operation is of no con- 
sequence during the winter months, since 
the steam required for heating purposes 
may be more than is necessary for all 
power purposes. But, of course, this does 
not apply during the summer months, 
when a part of the steam plant may be 
shut off. It may even be found more 
economica! to shut off the entire plant 
in the building and run the elevators from 
the street service. Then an economical 
plant would be desirable. Special cases, 
of course, require special study. 

The development of the electric eleva- 
tor has no doubt been largely retarded bv 
the difficulties attendant upon the design 
of satisfactory controliing devices. Some 
of the early controlling devices, viewed 
from the present stage, seem little less 
than monstrous crudities. 
= When I went with the Sprague Eleva- 
tor Company, in 1893, the controller for 
the long-screw machine was supposed to 
be complete, as it had some of the best 
experts of the time contributing towards 
its design. This controller consisted of a 
long wood cylinder with numerous blocks 
of copper attached, over which a carbon 
brush was moved spirally by a pilot 
motor. Wires led from the contact blocks 
to iron or German silver ribbon re- 
sistances. To keep down the are due to 
breaking the current, the total resistance 
was made high and delay occurred in 
starting the elevator until the brush-arm 
traveled far enough to admit full starting 
current for the motor. There was objec- 
tion, also, on the part of the New York 
Edison Company, to any device that took 
instantly a large current at frequent in- 
tervals. It was said that the first current 
should be small and this should be gradu- 
ally increased to full motor-starting cur- 
rent. Prompt starting was, of course, im- 
possible with such restrictions. 

After the mechanical form of circuit- 
breaker came the magnet switch and car- 
bon contacts, until at the present time 
almost all electric elevator controllers are 
made of a collection of magnet switches 


variously arranged with various forms of 
contacts. : 

The form of magnet is generally that 
with a moving plunger which carries the 
contacts and enters the winding of the 
coil. 

The advantage of such a form, with full 
description, was given by the writer in 
the Electrical World in 1894, and this re- 
mains the approved form to the present 
dav. both for clevator-controlling devices 
and for railway-controlling devices of the 
multiple-unit system. 
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Amaigams. 


In this one of a series of articles on 
alloys, A. H. Sexton describes the amal- 
gams, these being merely the alloys of mer- 
cury with other metals. Mercury is 
unique in being the only metal liquid at 
ordinary temperature. It freezes at minus 
38 degrees Centigrade and boils at 360 de- 
grees Centigrade, but at much lower tem- 
peratures gives off vapor. ‘These alloys 
differ in one respect from those of the 
other metals because they are used and 
studied at a temperature about the melt- 
ing point of one of the constituent metals. 


_ They may be either liquid, solid or pasty, 


according to the quantity of mercury 
which is present, and the nature of the 
other metal. Mercury alloys with or 
dissolves almost all metals, the alloy with 
gold readily forming a white amalgam. 
A definite amalgam seems to be formed as 
any excess of mercury may be strained out 
through a fine fabric. The mercury may 
be separated from the gold by distillation. 
A definite solid amalgam may be formed 
which contains about fifty per cent of 
gold. Mercury dissolves silver, forming 
amalgams closely resembling those of 
gold. The silver is dissolved less readily 
than gold when cold, but very readily 
when heated. A definite amalgam is also 
formed with this metal which crystallizes 
when solid. Copper and mercury unite 
when finely divided copper is mixed with 
mercury. Generally these amalgams are 
prepared chemically. An amalgam con- 
taining from twenty-five to thirty per cent 
of copper may be formed, which has a 
consistence of clay, but on being left to 
itself for a few hours, sets. It can be 
broken. up again into mortar, and upon 
warming, reassumes the plastic form, and 
this change may be repeated indefinitely. 
Mercury and tin unite readily at ordinary 
temperatures. The former metal quickly 


penetrates the latter, making it brittle 


and causing it to expand. It is this alloy 
that is used for silvering the backs of mir- 
rors, as it can be pressed into optical con- 
tact with the glass. A tin amalgam is 
used in dentistry which sets upon stand- 
ing. ‘To such cements cadmium is often 
added. Sometimes silver, gold and tin 
are used for preparing amalgams for den- 
tal purposes. Sodium combines readily 
with mercury at ordinary temperatures, 
heat being involved during the reaction. 
These amalgams are used freely in chem- 
istry as reducing or hydrogenating agents, 
hydrogen being set free when they are 
brought in contact with water. Nickel, 
cobalt, iron, manganese and platinum do 
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not readily alloy, but this can be brought 
about by the action of sodium amalgam 
on a solution of the metals.—Mechanicul 
Engineer (London), August 24. 
E anne 
The Canadian Street Railway 
Convention. 

The convention of the Canadian Street 
Railway Association was held at Montreal, 
Quebec, at the Windsor Hotel, September 
12 and 13. An executive session was held 
on the morning of September 12, the at- 
tendance including representatives of a'l 
the principal electric railways of the coun- 
try. Among those present were J. R. 
Hutchison, superintendent of the Ottawa 
Street Railway Company; A. F. Town- 
send, manager of the Cape Breton Street 
Railway; Hon. Senator McKeen, president 
of the Halifax Railway; J. W. Crosby, 
manager of the Halifax Railway; H. N. 
Bartlett, superintendent of the Quebec 
Railway, Light and Power Company, 
G. C. Royce, manager of the Toronto Sub- 
urban line; W. Phillips, manager of the 
Winnipeg Street Railway, and Acton Bur- 
rows, secretary-treasurer of the associa- 
tion. 

At the morning session a discussion of 
track construction, maintenance of way 
and rail welding was taken up. The after- 
noon session dealt with the question of 
motive power and overhead equipment. 

The closing session of the convention 
was held on the morning of September 
13. This consisted of an informal] discus- 
sion of motive power, rolling stock, over- 
head equipment, traffic, purchasing and 
accounting. 

There was no election of officers, as the 
present board was elected at the annual 
meeting last May. The president, Edward 
A. Evans, general manager and chief en- 
gineer of the Quebec Railway, Light and 
Power Company, presided over each ses- 
sion. 
| eee eee 
The Annual Reunion of the 

Old Time Telegraphers’ and 

the Society of the United 

States Military Telegraph 

Corps. 

The annual reunion of the Old Time 
Telegraphers’ and Historical Association 
and the Society of the United States Mili- 
tary Telegraph Corps, which was fixed for 
September 16, 17 and 18 at Niagara Falls. 
N. Y., has been postponed until next year. 
when it will be held at the same place 
on a date to be fixed by the executive com- 
mittee. This action has been taken after 
full consideration by the committee in 


conference with the officers of the re- 
spective organizations. 
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Economical House Lighting. 


KITCHEN. 
The method of lighting this room is 
clearly brought out in Fig. 10. 
A single light is placed close to the ceil- 
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entrance. This provides sufficient general 
illumination for the kitchen and is in such 
a position that the range, which projects 
out into the room, is well lighted, thus 


Fig. 11.—SHow1ne Ligutimne or Ur-Starrs HALL, 


ing with a broad distributing reflector doing away with the necessity of having 


and controlled by a wall switch near the 


a special light over the range. The place 


By Van Reneselaer Lansingh, Illuminating Engineer. 


where illumination is most needed is over 
the sink. If a centre outlet only is used, 
one always stands in kis own light so that 
the only illumination falling on the dishes 
is that reflected from the walls and ceil- 
ings, which is, generally speaking, insuffi- 
cient to properly see whether or not the 
dishes are clean. To overcome this, a 
wall bracket pointing straight down is 
used with a concentrating reflector, the 
wall bracket being controlled by a pull- 
socket. A four-candle-power lamp is 
used, giving ample illumination for the 
purpose. This is turned off when the 
sink is not in use, with the result that 
most of the time the single twenty-candle- 
power lamp in the centre is sufficient for 
lighting a fairly good-sized kitchen. 


Fig. 12.—SHowina LiGaTInG or Bara Room. 


UP-STAIRS HALL. 

The lighting of this is well shown in 
Fig. 11. At the far right is an upright 
bracket equipped with a pull-socket and 
a four-candle-power lamp. This is a 
long-burning outlet, inasmuch as the light 
is burned from dusk until the family goes 
to bed and, therefore, is equipped with a 
low-candle-power lamp, which, however, 
gives ample illumination for the purpose. 
The stairway proper is lighted, as shown 
in the photograph, with a single large 
ball in which is placed a sixty-candle- 
power Tungsten lamp, which floods the 
hall with light. This is controlled by 
three-way switches at the top and bottom 
of the stairs, but is not used on ordinary 
occasions, inasmuch as the light at the 
foot of the stairs, shown in Fig. 3, and 
the one at the right in Fig. 11, are ample 
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Fig. 18.—SHow1inG Liagotine oF Bep Room. 


Fic. 14.—Suow1ne DRESSER LIGHTING. 


Fie. 15.—SHowring BILLIARD TABLE LIGHTING. 
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to light the stairway for general use. The 
use of such a high-candle-power lamp in 
such a place is unnecessary, but as the 
total consumption of the lamp is only 
eighty watts, its use is justified for spe- 
cial occasions. | 

BATHROOM. 

The lighting of a bathroom can be done 
in one or two ways. If the room is to 
be used for shaving purposes, it is desir- 
able to place a four-candle-power lamp on 
each side of the mirror; whereas if the 
light is to be used simply for general 
illumination one placed as shown in Fig. 
12, equipped with a proper reflector, is 
all that is necessary. 

An eight-candlepower lamp for a 
bathroom, which is generally light in 
= color, is sufficient. The control of such a 
light should, of course, be by a switch 
placed close to the door. 

BEDROOM. 

Fig. 13 shows a good method of lighting 
a bedroom. In this case three lights are 
used close to the ceiling and controlled 
by a wall switch placed close to the door. 
Inasmuch as the walls and ceiling are 
light, eight-candle-power lamps are ample 
for good illumination. Over the bed is 
placed a bracket with a long pull-socket 
equipped with a concentrating prismatic 
reflector and a four-candle-power lamp. 
This furnishes excellent light to read by 
and also a light which can be turned on 
at any time during the night if necessary. 
The long chain to the pull-socket makes 
it very easy to find in the dark. It should 
be noted that the light is placed at such 
an angle as to throw the light directly 
down over the head of the bed, in this 
case about twenty degrees from the ver- 
tical. 

As will be seen from Fig. 13, the closet 
is lighted from a single upright light 
which can be equipped with a bare, frosted 
lamp and pull-socket. 

Fig. 14 shows another bedroom and the 
method of lighting the dresser. On each 
side is an eight-candle power lamp with 
a pull-socket, equipped with glassware 
which throws the maximum light on the 
face of a person standing in front of the 
mirror. The brackets are made to swing 
80 that the lights can be brought to prac- 
tically any position desired. The single 
lamp in the centre of the room placed 
close to the ceiling is sufficiently high to 
light the top of the head of any one stand- 
ing in front of the mirror, making a light 
over the centre of the mirror, which would 
otherwise be required for perfect lighting, 
unnecessary. It will be seen that this 
room js provided with no less than four 
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lamps, but the running cost of the same 
is low. In the first place, the light over 
the bed and the lights on each side of 
the dresser are never turned on unless 
they are specially wanted, and the general 
illumination, which is more than ample 
for most purposes, is provided by the 
single twenty-candle-lamp on the ceiling. 
BILLIARD ROOM. 

In a private house where there is only 
one table it is desired to have the main 
lighting fixture not only throw sufficient 
light on the billiard table, but also to 
properly light the room so that the count- 
ing string can be easily seen. If opaque 
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Fig. 16.—PLaNn oF BILLIARD TABLE LIGHTING. 


reflectors are used, other lights must be 


provided for this purpose. 

Fig. 15 shows the billiard-table light- 
ing.. It will be noted there are five lights 
placed in very deep bowl prismatic reflec- 
tors, which allow sufficient light to pass 
through to properly illuminate the count- 
ing string and room. These lights are 
arranged as shown in Fig. 16 and placed 
four feet above the table. 

On account of the depth of the reflectors 
the lamps themselves are invisible unless 
one looks directly upward so that the 
glare from the same is entirely eliminated. 
Owing to the distribution which these re- 
flectors give and the placing of the same, 
the lighting of the table is remarkably 
uniform, the corners being as well lighted 
as the centre, a point which is usually 
overlooked. This is especially important 
inasmuch as most of the playing is done 
in the corners rather than the centre of 
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the table. Fig. 16 also shows the illu- 
mination curves in three different planes. 

It will be seen from the foregoing 
photographs, which show typical installa- 
tion of lights in this twelve-room house, 
that good, artistic results were obtained 
and that the lighting, owing to the care- 
ful arrangement of switches, pull-sockets, 
candle-power of lamps, glassware selected, 
etc., is remarkably efficient, the running 
cost, as before stated, never having ex- 
ceeded $9.60 in a month, which includes 
the cost of doing most of the ironing by 
electricity. 

—_—_«@<-—__-- 

New York Subway Exempt 
from Franchise Tax. 

In a decision handed down on August 
27, Supreme Court Justice Fitts held that 
the Interborough Rapid Transit Company 
need not pay special franchise taxes for 
operating the subways of New York city. 
Justice Fitts decides that the city of New 
York is the absolute owner of the under- 
ground railway, including not only the 
tangible property, but the franchises as 
well. Both of these were leased to the 
company by the city, he finds. Justice 
Fitts holds that the amended tax-exemp- 
tion section of the Rapid Transit act ex- 
empts the franchises as well as property 
from tax. 

The decision is the result of certiorari 
proceedings brought by the Interborough 
to review the action of the State Board 
of Tax Commissioners in fixing, in 1905, 
the special franchise valuations of the 
company for operating the underground 
railway at $9,000,000. These proccedings 
were begun about a year ago and were 
argued for the state by Deputy Attorney- 
General Graham. In 1906 the state com- 
mission fixed the valuations at $18,000,- 
000, and in 1907 at $24,000,000. 

Se ee 
Ontario’s Rich Mica Mine. 
Consul H. D. Van Sant reports that 

at Sydenham, Ontario, sixteen miles from 
Kingston, is located the largest mica mine 
in the world. . The product is mostly am- 
ber mica, with some silver amber, the 
highest quality mined. The mine is one 
mile from the upper end of Sydenham 
Lake, and the mica is transported in bulk 
from the mine by barge to the railroad at 
Sydenham, where it is shipped to Ottawa 
for trimming for the market. From Ot- 
tawa it is exported to the United States 
and other points. This valuable mine is 
owned and worked by Americans, and the 
output is almost entirely taken by one of 
the largest American electric companies. 
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The Canadian Electrical Exhibition. 


OGETHER with the annual conven- 
T tions of the prominent Canadian 
electrical associations, the Cana- 
dian Electrical Exhibition held in the 
Drill Hall, Montreal, under the auspices 
of the Canadian Electrical Exhibition 
Company, Limited, from September 2 to 
September 14, as a first attempt at any- 
thing of this magnitude in Canada, 
proved an unqualified success. 

Although the show opened to the pub- 
lic on Monday, September 2, the official 
opening took place on the Thursday even- 
ing following, when Premier Gouin, of the 

province of Quebec, with leading officials 
of the city, attended. 

While the weather during the first 
three or four days was unfavorable, the 
attendance later in the week and during 
the last week was in every way satisfac- 
tory, both to the management and to the 
exhibitors. 

The visitors were unanimous in express- 
ing their appreciation of an exceedingly 
pretty and instructive display, the ex- 
hibitors received substantial returns and 
the show as an annual feature is assured. 

To the officials of the show, W. McLea 
Walbank, president; J. W. Pilcher, secre- 
tary-treasurer, and R. S. Kelsch, manag- 
ing director; and to Managing Director 
Kelsch’s assistants, Messrs. Nelson, 
Walsh, Benoit, W. B. Kelsch, Hulburt and 
Miss Gibson, much credit is due for their 
‘untiring efforts and for courteous atten- 


. tion to the needs of visitors and exhibitors | 


alike. 

The Economical Electric Lamp Com- 
pany, New York city, made demonstra- 
tions of its turn-down lamps. M. Loben- 
thal, vice-president of the company, with 
several assistants, were in attendance. 

The Fibre Conduit Company, of 
Orangeburg, N. Y., showed samples of 
fibre conduit. Represented by Sales 
Manager W. K. Sparrow and J. M. Nel- 
son. 

Eghert Reynolds Dull, managing part- 
ner of the Reynolds Dull Flasher Com- 
pany, of Chicago, with whom the exposi- 
tion company contracted to set up the 
“dancing skeleton,” was present during 
the two weeks of the show with a num- 
ber of the company’s flashers, operating 
various signs. 

Benjamin clusters and lighting spe- 
cialties was exhibited at the booth of the 
Montreal Light, Heat and Power Com- 


Montreal, Que., September 2-14. 


pany. George C. Knott, of the Benjamin 
Electrical Manufacturing Company’s 
Toronto office, was in attendance. 

The Canada Electric Company, of Mon- 
treal, exhibited a fine line of fixtures and 
bell systems, and was ably represented by 
Alphonse Doray and Maurice Pelletier. 

C. P. Edwards and R. Renouf were the 
operators in charge of the Marconi sta- 
tion. 

In attendance at the booth of G. M. 
Gest, of New York and Cincinnati, were 
G. M. Gest and W. Hentschel. 

Pictures of the company’s plants in 
Chicago were shown in the Chicago Edi- 
son Company’s booth. | 

Samples of its wire were exhibited by 
the Eugene Phillips Electrical Works, of 
Montreal. George H. Olney, secretary 
and treasurer, L. Mead and T. J. Corbett 
were in attendance. 

The Canadian Buffalo Forge Company 
exhibited in operation an electrically 
driven fan, connected to an air-washer 
and humidifier. Represented by E. J. 
Brown. 

Bituminized fibre conduit was dis- 
played by the American Conduit Com- 
pany. R. R. McDonald was in charge of 
the exhibit. 

The more prominent features of the 
Canadian General Electric Company’s 
large exhibit were incandescent lamps in 
every stage of manufacture; prepayment 
or dime-in-the-slot meters ; a complete line 
of switchboard and portable instruments 
connected up; single-phase and three- 
phase alternating-current motors in opera- 
tion; electric kitchen—attracting crowds 
—everything cooked electrically before 
visitors and served ; mercury arc rectifiers ; 
flaming arc lamps. 

At the National Electric Lamp Asso- 
ciation’s exhibit there was to be seen a 
fine exhibit of tungsten, tantalum, Gem 
metallized filament lamps and Holophane 
glassware. 
made by the Sunbeam Incandescent Lamp 
Company of Canada, Limited, and the 
Holophane Company, through the en- 
gineering department of the National 
Electric Lamp Association. On the top 
of the pillars at the corners of the booth 
were large electroliers, holding tungsten 
eighty-candle-power, 100-watt lamps; new 
type tantalum Meridian lamps, operating 
at two watts per candle, and 250-watt 
Gem Meridian lamps. Surmounting these 


This striking exhibit was ` 


electroliers, was an arch frame-work on 
which were displayed sixty-three forty- | 
candle-power tungsten street series lamps. 
Between the corner posts were rows of 
tungsten, tantalum and Gem lamps. At 
the back of the booth was a large case con- 
taining eighty-four tantalum miniature 
lamps. 

Among the National men in attendance 
at the exposition and at the meetings of 
the Canadian Electrical Association were 
B. G. Tremaine; S. E. Doane, chief en- 
gineer; E. Irving, of the Sunbeam Incan- 
descent Lamp Company of Canada, Lim- 
ited; V. R. Lansingh, of the Holophane 
Company; Lee Loring of the Engineer- 
ing Department; L. Merrill; T. W. 
Rolph. The booth was in charge of W. M. 
Skiff, of the engineering department. 

A Stratton engine in operation at- 
tracted attention to the booth of the Strat- 
ton Engine Company, of Fitchburg, 
Mass. A. D. Macaulay was in charge of 
the exhibit. | 

At the booth of John Forman, of Mon- 
treal, were exhibited among other lines: 
Connecticut telephones, American trans- 
formers, Chase-Shawmut cutout blocks 
and fuses, Alphaduct flexible conduit, 
American Electrical Heater Company’s 
heating devices, Lima porcelain insula- 
tors, Brookfield glass insulators, and San- 
gamo meters. 

R. C. Lanphier, general manager of the 
Sangamo Electric Company, Springfield, 
Ill., was in attendance during the first 
week. 

J. A. Dawson & Company, of Montreal, 
had a booth near the entrance, at which 
were shown Crouse-Hinds headlights, Con- 
solidated car-heating apparatus, Macallen 
insulating joints and Hill electric 
switches. Messrs. Dawson, Lewis Allen 
and Warren in attendance. 

A working exhibit of a Robb-Arm- 
strong engine direct-connected to a Gen- 
eral Electric generator, was exhibited in 
the booth of the Robb Engineering Com- 
pany, of Amherst, Nova Scotia. 

The Shawinigan Falls Power Company 
had a nicely decorated booth showing pic- 
tures of its water-power plants at Shaw- 
inigan Falls. l 

The Northern Electric Manufacturing 
Company, of Montreal and Winnipeg, 0- 
cupied large space, exhibiting telephone 
and fire-alarm apparatus. Represented by 
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Messrs. Murdock, McGillivray, Miller and 
Genois. 

P. R. Fisher, western sales manager of 
the Condit Electrical M anufacturing Con- 


pany, of Boston, showed his company’s - 


circuit-breakers at the booth of the North- 
ern Electric Manufacturing Company. 

A booth of general interest to the lay- 
man was that of the Montreal Light, Heat 
and Power Company, whose exhibits of 
electrically operated domestic appliances 
attracted much attention. 

The Bell Telephone Company, of 
Canada, which furnished free telephone 
service for exhibitors, showed a board in 


operation. The booth was in charge of 


D. O. Clarabut. 
The Canadian Rand Company, of Mon- 


treal, was represented by M. H. Woods. 


and S. W. Dugan. 

Aluminum conductors and bus-bars 
were displayed by the Northern Aluminum 
Company, with Mr. Hamilton in charge. 
Percy Hodges, Boston manager of the 
Aluminum Company of America, of 
which the Northern is a subsidiary com- 
pany, was also in attendance. 

Among the interesting exhibits was that 
of Fred Thomson & Company, showing 
wireless sending apparatus and induction 
effects; also practical demonstration 
of armature winding. Fred Thomson, 
Clarence Thomson, Harry McPhee, T. 
Harry Letts, Joseph La Croix and Arthur 
Darling were in charge. 

The Garth Company showed iron fit- 
tings and gas and electric fixtures, with 
J. R. Meadowcraft and J. Willock in 
_ charge. 

Belliss & Morcom, of England, manu- 
facturer of engines, and Laurie & Lamb, 
of Montreal, its Canadian representative, 
occupied a booth jointly. Albert Laurie 
and Wayland Williams were in attend- 
ance. 

Electric signs were displayed by the 
Martel Stewart Company, of Montreal. 

Mica for electrical purposes comprised 
the exhibit of the A. Roy MacDonald 
Mica Company, of Montreal. 

A complete line of fixtures, supplies and 
accessories was shown by Munderloh & 
Company, of Montreal. 

The Linde British Refrigerator Com- 
pany, of Canada, exhibited the Linde ice 
machine, 

An interesting line of Duntley elec- 
trical tools, manufactured by the Chicago 
Pneumatic Tool Company, was exhibited 
by the N. J. Holden Company, of Mon- 
treal. 

Trucks for electric street railways were 
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shown at the booth of the Montreal Steel 
Works Company. 

A good showing of Jandus interchange- 
able arc lamps, together with Crocker- 
Wheeler apparatus, and American instru- 
ments, for which the Packard Company 
is Canadian agent, was here shown. The 
company was well represented by the fol- 
lowing: George C. Rough, agent, sales de- 
partment; R. A. Stinson and F. Jno. Bell, 
managers Montreal office; J. E. Ryan 
and Fred Wilkinson, electrician. 

C. L. Eshelman, secretary of the Jan- 
dus Electric Company, Cleveland, Ohio, 
was in attendance throughout the show. 

Dossert &-Company, New York ex- 
hibited a line of solderless connections, ap- 
proved by the National Board of Fire 
Underwriters. Among the new devices 
shown, were an emergency  third-rail 


clamp made for the New York Central 


lines, and a special rail clamp for the 
block-signal system. J. J. Dossert and 
E. A. Dossert were in attendance. Nego- 
tiations for the sale of patent rights and 
the manufacture of the goods in Canada 
are nearly completed. 

The “Vulcan” electric soldering and 
branding tools were prominently d isplayed 
in the exhibits of the R. E. T. Pringle 
Company, the Montreal Light, Heat and 
Power Company and the Sawyer Electric 
Company. F. J. Holmes, president of the 
Vulean Electric Heating Company, Chi- 
cago, Ill., was in attendance. 

The Westinghouse companies showed a 
1,500 horse-power, 600-volt, direct-cur- 
rent, railway type generator, built for the 
Montreal Street Railway, to be installed 
in the latter company’s new power-house 
at Hochelaga. A 2,500-kilowatt, 46,000- 
volt transformer, mounted on a large base, 
was also one of the prominent features of 
this exhibit. A most interesting feature 
of the exhibit was a static sign operated 
at a potential ef 60,000 volts, illuminat- 
ing in hghtning-like flashes the word 
“Westinghouse.” Among the smaller 
items of this exhibit was a variable-speed, 
alternating-current motor of fifteen horse- 
power, complete, with its reversing con- 
troller operating continuously, and a line 
of various sizes of induction motors, rang- 
ing from five to fifty horse-power. 

The Midland Electric Company showed 
a fine line of fixtures and supplies. 

The Babcock & Wilcox Company en- 
tertained visitors in a well-appointed 
booth. 

John S. Lapp, secretary and treasurer 
of the Locke Insulator Manufacturing 
Company, came up from Victor, N. Y., 
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to attend the exhibition. His company 
occupied a well-located booth near the en- 
trance of the hall, and displayed a line 
of the well-known Victor insulators. The 
feature of this exhibit was the 100,000- 
volt insulator which was one of those made 
for the Stanislaus Electric Power Com- 
pany, of California, for 150 miles of trans- 
mission, which will be the first 100,000- 
volt commercial transmission in the world. 

The Wire and Cable Company, of Mon- 
treal, had in attendance Messrs. Thornton, 
Curtin, Hutt and Blatt, and showed a line 
of wires, cables and cords, with a braid- 
ing machine in operation in the making of 
weatherproof cable. 

The Standard Paint Company, of 
Canada, showed its well-known P. & B. 
products for insulating purposes. 

Messrs. Johnson and Barbeau repre- 
sented the Canadian Fairbanks Company, 
who showed a gasolene engine, pump, 
motors and generators. The Yale & 
Towne Manufacturing Company was also 
represented at this booth. 

A pretty booth, the first to pass on en- 
tering and last on leaving, was that of 
the Sawyer Electric Company. 

An exhibit which received a good deal 
of attention was the very complete work- 
ing exhibit of the Allis-Chalmers-Bullock 
Company. Pictures of its manufactures 
were displayed, and besides its own prod- 
ucts Wagner motors were exhibited. The 
company also showed a winding depart- 
ment, having in a separate booth a num- 
ber of girls from the factory and show- 
ing the actual building up of their induc- 
tion motors. The exhibit was in charge 
of Irving Smith, the company’s sales 
manager, who was assisted by P. M. 
Walker, D. W. Massie and several young 
ladies. 

G. A. Thomson, New York agent of the 
Adams-Bagnall Electric Company, was in 
attendance at the booth of the R. E. T. 
Pringle Company, where Adams-Bagnall 
lamps were exhibited. 

The exhibit of the R. E. T. Pringle 
Company, Limited, attracted attention. 
The display of sockets, rosettes and re- 
ceptacles was very complete. The com- 
pany represented the following manufac- 
turers: Faries Manufacturing Company, 
Decatur, IL, fixtures; Lemanquais Elec- 
trie Manufacturing Company, Belle 
Mead, N. J., sectional panel boxes; Proc- 
tor Raymond Manufacturing Con pany, 
Detroit, Mich., electric bells; Stardard 
Appliance Company, Chicago, Ill., solder- 
ing material; Adams-Bagnall Electric 
Company, Cleveland, Ohio, arr lamps; . 
Beck Flaming Lamp Company, flaming 
arc lamps; Francis Keil & Son, push but- 
tons and letter boxes; Prometheus Electric 
Company, New York city, cooking appara- 
tus; Moloney Electric Company, St. 
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Louis, Mo., transformers; Electric Goods 
Manufacturing Company, telephones, 

The working exhibit of the Vulcan 
Electric Heating Company, of Chicago, 
was personally conducted by the president, 
F. J. Holmes, who demonstrated a line of 
soldering and branding irons. 

The working exhibit of the D & W Fuse 
Company, Providence, R. I., was in charge 
of the company’s special agent, F. D. 
Killion, of the New York office. 

Harvey Hubbell, Incorporated, of 
Bridgeport, Ct., had a working exhibit of 
pull sockets and other specialties in this 
line. Mr. and Mrs. Hubbell were in at- 
tendance. 

The “Ever-Ready” electric noveltics 
and flashlights, made by the American 
Electrical Novelty and Manufacturing 
Company, New York city, attracted atten- 
tion. 

The Packard Electric Company’s exhibit 
occupied spaces Nos. 4, 5, 6, 10, 11, 12 
and 13, in Section D, in the centre of the 
hall. Being Canadian representatives of 
the Crocker-Wheeler Company, the Jan- 
dus Electric Company and the American 
Instrument Company, their exhibit in- 
cluded, besides induction motors, trans- 
formers, incandescent lamps, recording 
wattmeters of their own manufacture, ap- 
paratus of the above well-known com- 
panies. A complete Jandus series alter- 
nating-current system in operation proved 
of particular interest to lighting men 
present and was a feature of the exhibit. 

A Crocker-Whecler  sixty-five-kilowatt, 
250-volt, direct-current generator was also | 
in operation, but owing to delays in freight 
shipments this feature of the exhibit was 
not so extensive as had been intended. 
The Crocker-Wheeler apparatus, however, 
was well displayed, and the fact of several 
large orders having recently been placed 
for this apparatus, both alternating and 
direct-current, goes to prove that its repu- 
tation is being extended through Canada 
and that the efforts of the Packard Elec- 
trie Company have not been without grati- 
fving results. The exhibit was in charge 
of Geo. C. Rough, sales manager of the 
company, who was very ably assisted by 
R. A. Stinson, F. Jno. Bell, manager of 
the Montreal office of the company, and 
J. E. Ryan. C. L. Eshleman, secretary of 
the Jandus Electric Company, and Messrs. 
Milliken, De Gress and Randolph, of the 
Crocker-Wheeler Company, were also in 
attendance. 

W. J. O'Leary & Company’s exhibit 
was an interesting one. One-half of its 
space was occupied by a repair shop, in 
which a number of men were rewinding 
armatures, form coils, ete. They were 
also building here a Tesla coil, which is 
calculated to develop 3,000,000 volts, be- 
ing constructed under the supervision of 
L. R. MeDonald. In the centre of the 
space was arranged a table on which was 
demonstrated the usefulness of the “Auto- 
Electric” safety switch, 

John Langan, of the Okonite Com- 
pany, New York city, was a visitor to 
the exhibition. 


the Exchange Club. 
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German Visitors Inspect the 

Schenectady Works of the 

General Electric Company. 

A party of distinguished German visi- 
tors inspected the Schenectady plant of 
the General Electric Company on Thurs- 
day, September 5. The visitors were 
designated by the German government as 
a commission to visit America, to inspect 
electric railways and high-tension trans- 
mission systems in this country and 
Mexico. Included in the party were 
Privy Councillor Wittfeld, of the Prus- 
sian government; Professor Dr. W. 
Reichel, of the Roval Technical University 
of Berlin; Director Frishmut, of the 
Siemens-Schuckert Works; Mr. Pforr, of 
the railway department of the Allgemeine 
Flektricitits Gesellschaft; Director A. 
Elfes, of the Allgemeine Elektricitats 
Gesellschaft, and Director Jordan, of the 
Lahmeyer Works. 

The party left Europe, via Geneva, on 
the North German Lloyd liner Moltke, ar- 
riving in New York on Tuesday, Septem- 
ber 3. The duty of studying the power- 
houses and locomotives of the New York 
Central lines, the Long Island Railroad 
and the New York, New Haven & Hart- 
ford systems, and the plants of the Inter- 
borough Rapid Transit Company, was 
very pleasantly supplemented by enter- 
tainments given by the officials of these 
companies and by the officers of the Gen- 
eral Electrice Company, who entertained 
the officials during their visit to Schence- 
tady. In Boston the distinguished visi- 
tors inspected the Lincoln street power- 
house of the elevated lines, the Curtis 
steam turbine equipment of the Edison 
Electric Illuminating Company, and the 
equipment and service of the Boston trac- 
tion system, including the East Boston 
tunnel under the Charles river. C. B. 
Davis, general manager of the Boston 
office of the General Electrice Company, 
entertained the visitors at luncheon at 
This party included 
also Gen. W. A. Bancroft, president of 
the Boston Elevated Railway Company; 
P. F. Sullivan, general manager of the 
Massachusetts Electrie Companies, and 
C. L. Edgar, president of the Edison 
Electric TNuminating Company, of Bos- 
ton. 

At Albany the members of the commis- 
sion made their headquarters at the Hotel 
Ten Eyck. Upon reaching Schenectady, 
on September 5, they were shown through 
the various departments of the works and 
entertained at the Mohawk Club. The 
reception cominittee consisted of Vice- 
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President E. W. Rice, Jr.; Vice-President 
J. R. Lovejoy, General Manager G. E. 
Emmons, General Superintendent E. B. 
Raymond, Allgemeine Representative 
William S. Hulse, M. A. Oudin, associate 
manager foreign department; W. B. Pot- 
ter, engineer railway department; D. B. 
Rushmore, engineer power and mining de- 
partment; J. E. Noeggerath and Eugen 
Eichel. 

The German flag floated all day over 
the works in honor of the occasion. The 
commissioners were amazed at the size 
of the plant and the extent of the elec- 
trical manufacturing in progress in the 
various shops. The big shop, No. 86, 
where the Curtis turbines and generators 
are manufactured, impressed the visitors 
most. In this shop they spent consider- 
able time watching the work in progress 
throughout the great building. Much of 
interest was also found in the railway de- 
partment, the wire and cable shops, the 
power-house and the foundries. The 
guests were very enthusiastic over their 
visit, and made many flattering comments 
on the plant and methods of operation. 


——_-@-—___—. 


Development and Control of 
Water Power in Saxony. 
Consul J. St. John Gaffney, of Dresden, 

states that water power is not used to any 

great extent in Saxony, being entirely 
limited to small saw and corn mills in out- 
lying mountainous districts. He adds: 

The laws relating to the development 
and use of water power give the right of 
concession to the ministry of public 
works. Before any concession is granted 
the applicant must file plans of the sys- 
tem proposed, buildings, ete., and power 
required. These plans are laid before the 
local technical commission, who report to 
the ministry. No large projects have been 
accepted during the last decade. 

The government has no water-power 
station in operation at present. Formerly 
a few turbines were in use for milling 
purposes on the Upper Elbe, but have been 
discontinued. All water-power plants at 
present in operation are in private hands, 
controlled by the government. As far as 
can be ascertained, there are only a few 
plants established, all of which develop but 
sufficient power for the needs of the mills 
which own them; no power is rented or 
sold, 

In the absence of any figures as to water 
power it is impossible to make any com- 
parison with steam power, but the former 
is absolutely negligible. 
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Electric Lighting in Germany.’ 


HE introduction and development of 
various means of lighting in re 
cent years has been accompanied by 

critical comparisons between different 
sources of light, but none have been sub- 
jected to more careful tests than electric 
and gas lights, and it is due to the keen 
competition between these two systems 
that each has been brought to the state 
of perfection in which it is seen to-day. 
It is a fully recognized fact that for 
units of light giving below about 100 
candle-power the electric light produced 
with steam under normal conditions comes 
out more expensive than gas lighting—at 
any rate when comparing the cost per 
candle-power-hour. One can not, how- 
ever, maintain that this comparison is 
correct and the only one of importance, 
in view of the present enormous develop- 
ment of electric lighting with small units. 
In spite of all improvements that have 
been made in gas lighting it has been im- 
possible to obtain for it the peculiarities 
for which electric lighting is characteris- 
tic, and which are commonly known to be 
the following: easy control of lights from 
a distance, agreeable shade, great adapt- 
ability, its coolness, the absence of gases 
caused by combustion, the beautiful and 
varying effects, the possibility of splitting 
the light into small units, the better light 
obtained by fixing lamps at an angle, and 
the possibility of using the current in a 
lighting installation for other purposes 
(heating, motors, ventilators, etc. ). 
Advantages of this kind can not be ex- 
pressed in figures. They are, however, 
in many cases, of such importance that the 
electric system of lighting is adopted in 


preference to any other, in spite of the 


higher cost per candle-power-hour. 

Owing to the above peculiarities of elec- 
trie lighting it is very often regarded as 
a luxury, with the result that electric 
lights are burned as little as possible in 
order to keep the lighting bill low. 
Economy in this direction is easily ob- 
tained, because it is so very convenient 
to switch the electric current on and off 
again. The effect this has on a plant 
in the central station is, however, less de- 
sirable, since the total capacity installed 
is annually used for a comparatively short 
period. A better station load would have 
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been obtained under these conditions if 
more long-period consumers had been 
tempted to buy current at more favorable 
terms than those offered in the uniform 
rate of charges. The natural consequence 
of the low consumption in comparison to 
the capacity of the plant was a high price 
for current, which formed a hindrance to 
the introduction of electric lighting. 

It has become usual to divide the annual 
cost for the generation of current into 
constant expenses and variable expenses. 
On this basis the constant expenses with 
modern steam-driven central stations of 
an average size are between eighty and 130 
marks per kilowatt. The variable ex- 
penses are between 2.5 and five pfennigs 
per kilowatt-hour. The figures will, of 
course, vary according to local conditions. 
Assuming an average of 100 marks and 
four pfennigs, respectively, we get the 
following generating costs for the current 
in relation to time: 


200 hours............. 54.0 pfennigs. 
S E TRT 4.0 t 
1000 tE. whan sens 14.0 “ 
2,000 “a eee 90 “ 
3,000 a ee 7.8 ; 


It is evident from the above figures that 
the extra cost per kilowatt-hour incurred 
through an increase in consumption, the 
capacity of the plant remaining the same, 
is very slight indeed. This, however, is 
quite contradictory to the tendency for 
consumers to reduce their expenses for 
lighting by burning lamps as little as 
possible, because, as far as the generating 
station is concerned, the extra hours of 
consumption make very little difference 
in generating expenses. 

If electricity works had come in before 
gas works they would no doubt have had 
the advantage of supplying current for 
lighting installations which are used for 
long periods, as, for instance, street light- 
ing, ete. The result would have been low 
tariffs and probably a very large develop- 
ment of the supply to installations burn- 
ing small units of light. It would then 
have been exceedingly difficult for gas 
lighting to compete successfully against 
electric lighting. 

In consideration of the above contra- 
dictory circumstances central stations have 
charged special rates to long-period con- 
sumers by introducing tariffs with a cer- 
tain fixed rate of charges calculated on the 
maximum current consumed and an ad- 
ditional price per kilowatt-hour shown on 
the meter. Tariffs of this kind are largely 


used at the present moment and they 
fairly well correspond to the actual gen- 
erating costs. A general introduction is, 
however, impossible, owing to the large 
divergency in the use of current and the 
difficulty of bringing the influence of vari- 
ous classes of consumers to bear satisfac- 
torily on the maximum capacity of the 
central station. Installations in private 
houses, for instance, always require a high 
local maximum, although the effect on the 
central station is comparatively small, be- 
cause local peaks do not overlap. To 
charge a consumer the same fixed rate for 
a lamp which does not burn often as for 
another lamp which is lighted regularly 
is no doubt a hindrance to electric light- 
ing. 

A double tariff, as extensively applied 
in Germany, overcomes this difficulty. 
The principle on which the tariff is based 
is to charge the normal price for the cur- 
rent during the time of greatest consump- 
tion, but at other times to charge a very 
much lower price. 

One of the advantages of a tariff of 
this kind is that a power load and a light 
load will not overlap to the same extent 
as is the case with the single tariff or 
the maximum tariff, 

We will now consider the influence of 
pressure on electric lighting. The cost of 
a continuous-current network is known to 
form a considerable item in the total capi- 
tal outlay. For the last ten years prefer- 
ence has been given to a circuit pressure 
of 440-220 volts in Europe, contrary to 
American practice. The consideration 
which led to the introduction of this press- 
ure is that a loss of ten per cent to twelve 
per cent in the economy of high-tension 
carbon-filament lamps is more than 
balanced by a saving in interest and de- 
preciation in the network. In other 
words, one could supply current to con- 
sumers at lower prices in compensation 
for lamps with a lower efficiency. 

The experience gained with the length 
of life of 220-volt lamps is favorable. 
This is partly due to smaller fluctuations 
in pressure in 220-volt circuits than in 
those for 110 volts. A reasonable tariff 
and low initial expenditure with the ac- 
conipanying low rates of charges led to a 
general introduction of electric lighting 
with glow lamps and helped to overcome 
the keen competition of gas lighting. 

This is a remarkable fact, especially in 
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Germany, where the average consumer 
very carefully calculates his expenses for 
lighting. The price of the electric light is, 
however, still higher than the price for 
gas lights, and if certain improvements 
in the manufacture of glow lamps had not 
been made just in time, the development 
of gas lighting and the introduction of in- 
verted gas burners, with the accompanying 
higher efficiency, representing an improve- 
ment of thirty per cent, might have seri- 
ously hampered the introduction of the 
carbon filament lamp, although it would 
never have brought it to a complete stand- 
still, 

The improvements referred to consist 
of the manufacture of lamps with a high 
efficiency, such as Nernst lamps and 
metal filament lamps. 

The Nernst lamp reduces the consump- 
tion per candle-power to half the value for 
carbon lamps, and has the advantage of 
being very suitable for high pressure 
(220 volts), which led to an extensive use 
in three-wire installations with 440-220 
volts. These lamps require a certain time 
for lighting up after being switched on, 
but this is a disadvantage which very 
often is of no consideration. The life of 
Nernst lamps is practically as long as that 
of carbon filament lamps, at any rate as 
far as continuous-current circuits are con- 
cerned. The results in alternating-cur- 
rent circuits are not quite as favorable. 

The metal filament lamps mentioned 
above consume just about one-third of the 
current taken by ordinary lamps with car- 
bon filaments. One of the first of these 
lamps brought out in recent years is 
Auer’s osmium lamp, with a specific con- 
sumption of 1.5 watts per candle-power. 
This lamp can, however, be made only for 
about fifty-five volts. Another lamp of 
this kind is Siemens & Halske’s tantalum 
lamp, which will burn on 110-volt cir- 
cuits and takes about 1.7 watts. 

The latest and most prominent of all 
metal filament lamps is the tungsten lamp. 
The filament made by one group of manu- 
facturers is obtained by chemical reaction 
and not by compression. The inventors 
state that the manufacturing process, be- 
ing a chemical one, enables them to ob- 
tain very fine filaments with a diameter 
of 0.04 millimetres, which is impossible 
with the process involving the application 
of pressure. Standard lamps will give 
thirty to forty candle-power at 110 volts. 
The consumption is about 1.1 watts per 
candle-power and is reduced to about one 
watt after fifty hours’ burning. These 
figures have been verified in official tests. 

Another group of manufacturers ap- 
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plies pressure for producing a tungsten 
filament, but the results are very nearly 
the same, the pressure being 105 or 110 
volts with a consumption of about one 
watt per candle-power. 

Very interesting comparative tests were 
made by Uppenborn, in Munich. He used 
four new lamps of different type, but all 
made for 110 volts. A preliminary test 
gave the following results: 


Filament | Current, | COD8UMP- Er ea fanaa 
Lag Amps uon. | Light. | tion. 

ested. Watts. | Gp. | watt/C.-P. 
Carbon..... 0.536 58.9 16.7 3.58 
Tantalum ..| 0.400 44.0 27.8 1.61 
Osmium.,...!| 1.012 111.33 63.4 1.76 
Tungsten ..| 0.520 57.2 57.0 1.00 


One of the latest metal filament lamps 
is the Osram lamp, which is at present 
made for 110 volts. Careful tests made in 
the physical laboratory of the government 
in Charlottensburg show an average 
length of burning of more than 1,000 
hours. Thirty-two lamps were tested in 
all, and only one lamp consumed as much 
as 1.22 watts after 1,000 hours, all the 
others remaining much below this figure. 
The initial consumption varied from 1.08 
to 1.14 watts. 

It is a general characteristic of metal 
filament lamps, when compared with 
lamps with carbon filaments, that the 
power of light sinks by five to eight per 
cent after 200 to 300 hours and rises again 
afterwards until it reaches the initial 
power after about 1,000 hours. The cur- 
rent remains fairly constant the whole 
time, 1. e., the watt consumption per 
candle-power sinks at first and then rises 
again gradually. The light of carbon-fila- 
ment lamps, on the other hand, is reduced 
twenty per cent after about 300 to 1,000 
hours. 

The superiority of metal filaments is 
further illustrated by the behavior of 
lamps under: variable pressure. With a 
twenty per cent increase in pressure above 
the normal, carbon filaments frequently 
give three times the normal light, whereas 
a metal filament lamp will not give this 
light at a pressure equal to thirty-five to 
forty per cent above the normal. From 
this it is evident how very much more in- 
sensible to fluctuations in pressure these 
lamps are than those with carbon fila- 
ments. 

Since the development of the metal fila- 
ment lamps it has been prophesied that 
the supply of current from central sta- 
tions would become less, owing to the fact 
that Just one-third of the energy now con- 
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sumed will be required for producing the 
same amount of light. It is the author’s 
opinion that the general introduction of 
metal filament lamps will have just the 
opposite effect. 

It should be remembered that, as a 
rule, consumers like to burn a certain 
number of lamps and are not so much 
guided by the amount of light they ob- 
tain. Every sixteen-candle-power lamp in 
their installation will therefore be re- 
placed by a twenty-five-candle-power lamp, 
since there is no metal filament lamp yet 
made for a smaller candle-power at 110 
volts. Even then the saving in the con- 
sumer’s light bill will be considerable. In 
many cases—in restaurants for instance— 
the lights which have to burn constantly 
are not electric, but gas or some other 
kind of light, electricity only being used 
for table and other lights which are easily 
switched on and off again according to 
requirements. 

Now that electric lamps with a higher 
economy are available it will be worth 
while for a consumer to change over all 
these long-burning gas lights to electricity. 
The decrease in consumption owing to less 
energy per candle-power-hour will be made 
up by a higher candle-power and longer 
burning. Central stations will, however, 
benefit most by the large number of new 
consumers who have been keeping back up 
to now owing to the high cost of electric 
lighting. 

The full advantage offered by metal 
filament lamps will not be experienced 
until the price of the lamps themselves is 
reduced from three marks to one mark. 
It is not at all unlikely that lamps will 
be sold at the lower figure at an early — 
date, because as far as the cost of manu- 
facture is concerned, there is no very great 
ditference between metal filament and car- 
bon filament lamps. 

The fact that metal filament lamps can 
at present only be made for 110 volts has 
given rise to a lively expression of opin- 
ions in Germany as to the desirability or 
otherwise of keeping to the present stand- 
ard three-wire system with 440-220 volts 
or of changing over to 220-110 volts. The 
replies to a circular inquiry addressed to 
the managers of central stations show that 
a large proportion of central station engt- 
neers are in favor of a pressure of 110 
volts. In coming to this decision due con- 
sideration was of course given to the ad- 
vantages of 110 volts for lighting with are 
lamps. 

It is the author’s opinion that the ques- 
tion of pressure is largely dependent on 
another question, viz., whether it will soon 
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be possible to obtain useful metal filament 
lamps of small power and for 220 volts. 
The inquiries made by the author in this 
direction are all in the affirmative. 

An important opinion was expressed by 
the Deutsche Gasgluhlicht Aktiengesell- 
schaft, the manufacturer of the so-called 
Osram lamp. The following is a trans- 
lation of what the firm had to Say : 

“With reference to your inquiry relat- 
ing to 220-volt lamps, we beg to say that 
past experience confirms our opinion that 
it will not be possible to make 220-volt 
lamps on a large scale until the process 
of manufacture of 110-volt lamps has 
reached a very high state of perfection and 
the price for the lamps themselves has 
come down in consequence. It ig quite 
evident that lamps for 220 volts must 
have very long filaments. The natural re- 
sult will be a very high percentage of 
breakages during manufacture, in transit 
and in practical use. 

“Tt also stands to reason that lamps for 
220 volts must give twice as much light 
as lamps for 110 volts. It will therefore 
be very difficult to make the lamp which 
is wanted, viz., one for thirty-two candle- 
power. 

“A further consideration, which corre- 
sponds exactly to the conditions experi- 
enced with carbon filament lamps, is that 
#20-volt lamps will not be as efficient as 
110-volt lamps. The present carbon lamp 
for 220 volts consumes fifteen to twenty 
per cent more current than a 110-volt 
lamp of equal life. Similar conditions 
will no doubt prevail with the Osram 
lamp, so that this fact will add to the 
difficulties encountered during manufac- 
ture, because a lamp for a certain voltage 
and a higher consumption in watts per 
candle-power than another must have a 
higher-resistance filament. We do not 
think we are misled in believing that the 
superiority of the Osram lamp for 110 
volts as now supplied is a sufficient induce- 
ment to engineers in central stations to re- 
turn to the lower pressure again wherever 
it is possible. 

“On careful consideration it is our 
opinion that the introduction of 220 volts 
during the time when no other but car- 
bon filament lamps existed, was a mistake, 
at any rate as far ag lighting circuits are 
Concerned, because the cost of electric 
lighting was increased, since 220-volt 
lamps are known to consume fifteen to 
twenty per cent more current. We will 
not discuss the question whether central 
stations suffered a loss by having pre- 
vented a large number of consumers from 
‘aking in electric light owing to higher 
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cost of current, or whether the saving in 
mains due to a pressure of 220 volts was 
sufficient to compensate any other defi- 
clency. We have, however, noticed that 


many engineers consider it absolutely | 


necessary to return to 110 volts wherever 
possible and to stop carrying out new in- 
stallations for 220 volts.” 

It is evident from the above that event- 
ually we shall get a 220-volt Osram lamp, 
but that it will not show the same favor- 
able results as the low-tension lamp. 

The author has also been in communi- 
cation with other engineers who have con- 
firmed the possibility of making a thirty- 
two-candle-power lamp for 220 volts with 
a consumption of 1.1 to 1.2 watts. As 
soon as the difficulties in the manufacture 
of thirty-two-candle-power lamps for 220 
volts have been overcome, it must, of 
course, also be possible to supply sixteen- 
candle-power lamps for 110 volts. The 
conditions can therefore now be sum- 
marized as follows: | 

Points in favor of a pressure of 110 
volts: 

1. Smaller units of light can be in- 
stalled. 

2. The efficiency of lamps is higher (ex- 
perience will have to show to what ex- 
tent). 

3. Half the number of arc lamps in 
220-volt circuits will burn in series. 

Points in favor of a pressure of 220 
volts: 

1. The capital expenditure for circuits 
is very much lower. Assuming capacity, 
distance and losses all to be the same, the 
section of copper is a quarter of that for 
110 volts. Assuming equal drop and the 
same section of wires, one can cover twice 
the distance or four times the area. 

2. The result of the advantages de- 
scribed in point 1, is that one can supply 
current economically to areas with few 
consumers. 

3. Installations cost less. 

Assuming the conditions for metal fila- 
ment lamps to be similar to those for 
carbon lamps, the calculations prove that 
the possible reduction in generating and 
distribution expense is greater than the 
loss in lamp efficiency. The writer’s opin- 
ion is therefore that new schemes should 
be based on a supply of 440-220 voits as 
before, in spite of the contrary opinion ex- 
pressed above. 

In three-phase installations the four- 
wire system has gradually found more and 
more favor in preference to the three-wire 
system. It has important advantages, so 
that higher pressure is of less consequence. 
The author therefore recommends 360- 
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240-120 volts, star connection, for three- 
phase installations, especially because 
there is then no difficulty in making an 
alteration in new areas if necessary. 

The revolution in lighting with small 
units which will accompany the general 
introduction of metal filament lamps is 
sure also to effect the use of more powerful 
lamps, 

For certain purposes for which arc 
lamps of a particular type have recently 
gained importance, metal filament lamps 
are now entering into competition. Ih 
recent years a series of designs of arc 
lamps for small currents were brought 
out. The Allgemeine Elektricitäts Gesell- 
schaft was the first to supply an arc lamp 
of this kind; it was called the “Rignon” 
lamp, after its inventor. Other firms fol- 
lowed suit, giving their lamps names re- 
ferring to their size, such as Liliput, Mig- 
non, Baby lamp, etc. Most of these lamps 
were intended for a current of two am- 
peres, but they required a working press- 
ure of about 110 volts per lamp. The 
first lamps were made for continuous cur- 
rent, those for alternating current being 
made at a later date. The principle em- 
bodied in all designs was a limited access 
of air, which produced a higher efficiency 
and a steadier arc, although the length 
of burning was not equal to that of the 
original long-burning lamp. Most of the 
new small arc lamps will burn from twelve 
to twenty hours. They found favor very 
quickly and were extensively used for 
lighting in private houses and workshops, 
in shop windows, for lighting in railway 
stations and even for street lighting in 
small towns. 

Let us consider the economy of these 
lamps. A continuous-current arc lamp on 
a 110-volt circuit consumes two amperes, 
and gives a light of about 200 candle- 
power, thus requiring 1.1 watts per 
candle-power. A lamp for two amperes 
is therefore not sufficiently economical. 
Even a 3.5-ampere lamp will give an aver- 
age hemispherical light of only 100 to 120 
candle-power. The specific consumption 
is therefore three to four watts per candle- 
power. It is evident from the above that 
the small continuous-current arc lamp is 
not so economical as the metal filament 
lamp, and that the alternating-current 
lamp is worse still. 

It should be borne in mind that metal 
filament lamps can easily be made for 
units of 100 candle-power, so that they 
are well able to satisfy the same require- 
ments as to power of light as the smallest 
arc lamps, On the other hand, the latter 
require to be trimmed, they burn car- 
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bons and have a sensitive mechanism, a 
weak point with all these designs. In 
view of these facts it is not difficult to 
foresee that progress in the manufacture 
of metal filament lamps will cause these 
small arc lamps to vanish altogether. 

Are lamps for 500 candle-power are 
now considered to be the smallest lamps 
that it is worth while to make. They are 
represented by the four-ampere lamp now 
being manufactured, which has a high 
economy and will burn on continuous- 
current circuits. Any source of light of 
less power than 500 candle-power will be 
a metal filament lamp. 

It is an experience of the lighting in- 
dustry that consumers seldom make use of 
a pecuniary benefit offered when a certain 
source of light has to give way to a better 
and more economical one, and the ultimate 
result is always the use of more light for 
the same money due to improvements in 
lighting. At present there seems to be no 
limit in this direction. The metal fila- 
ment lamp has no doubt created a demand 
for a better light for indoor lighting, and 
the eye will soon be accustomed to the 
improved light indoors and will want 
equal improvements in streets and open 
places. 

The are lamp industry is already pre- 
pared to meet the future demand for more 
light out-of-doors. Constant improve- 
ments in the design of flame arc lamps 
have now produced lamps which leave 
nothing to be desired in this direction. 
The smallest type of these lamps consumes 
six amperes and gives a light of 1,500 
candle-power. The lamps, however, will 
give up to 5,000 candle-power. An equal 
power of light from a single arc lamp was 
quite unknown up to quite recently, and 
the ten ampere differential lamp for 100 
candle-power was considered quite suffi- 
cient for public lighting in large towns. 
Units of light giving 5,000 candle-power 
are by no means beyond practical require- 
ments in roads and places in large towns 
where traftic is congested, as is proved by 
the lighting of the Potsdamer Platz in 
Berlin with eight flame arc lamps, each for 
twenty amperes, giving a total of 40,000 
candle-power, The lamps are mounted on 
two high posts, so that the burning point 
is fixed at a height of eighteen metres 
above the level of the road. By this means 
the source of light itself is not disagree- 
able to the eye and the lighting of the 
square is as uniform as possible. 

In America there has always been a 
great tendency to suspend powerful 
cources of light in towns at a very great 
height in order to obtain the above-men- 


ELECTRICAL REVIEW 


tioned advantages. It is, however, not 
possible to develop this system completely 
without having a source of light similar 
to the flame are lamp for twenty amperes 


which is now being manufactured. 


Another great advantage accompanies 
the introduction of the flame arc lamps, 
and that is the fact of their suitability for 
alternating current as well as for continu- 
ous current. The ordinary alternating- 
current lamp for fifteen amperes will not 
give a light of very much more than 500 
candle-power, and it is not easily possible 
to increase the power of the light by rais- 
ing the current, on account of the size 
of wires. This was therefore the limit of 
lighting with powerful units on alternat- 
ing-current circuits. Flame arc lamps for 
alternating current are in every respect 
equal to those for continuous current, so 
that single units for 4,000 candle-power 
can easily be manufactured for both cases. 

The consumption of the alternating- 
current flame arc lamp is not higher than 
that for continuous current when taking 
the power-factor of the arc into considera- 
tion. The progress made in this direction 
is of decisive importance for future light- 
ing with arc lamps, because alternating 
current is being used more and more for 
feeding circuits covering extensive areas. 

Certain points in connection with flame 
arcs at first hindered their introduction ; 
for instance, it only seemed possible to ob- 
tain a yellow light, which did not suit the 
public taste, especially in Germany. Con- 
ditions were more favorable in England 
and America, because one had become more 
accustomed to the unusual color of arc 
lamps owing to the extensive use of long- 
burning lamps of a violet hue. It is, 
however, now possible to make highly-effi- 
cient carbons giving a very agreeable light 
which is almost white in color. The 
steadiness of the arc in flame lamps is not 
as perfect as it is in differential lamps 
burning carbons which are not saturated. 
It is impossible to prevent the arc from 
flaring up now and then, owing to slight 
irregularities in the composition of car- 
bons. One has, however, become accus- 
tomed to this deficiency in street lamps. 

The cost of effect carbons is higher than 
that of ordinary carbons. To a certain 
extent this is due to a metal core which is 
necessary on account of the high resist- 
ance of the carbons, due to their great 
length. for trimming 
lamps, etc., are also higher than similar 
expenses for other types of lamps, because 
the mechanism is more complicated, and 
effect carbons leave ashes and other de- 
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posits which must be removed very care- 
fully. 

According to the experience of a large 
central station in Germany, using lamps 
which burn sixteen hours at a time, the 
costs for every hour of burning are split 
up as follows: 


Trimmers and supervision, about.... 2 pfennigs 
Effect carbons, about 4to§b “ 
Maintenance, repairs, spare globes, 
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These figures are comparatively high 
and may not always be fully covered by 
the saving in current. The superiority of 
flame arc lamps will, however, still re- 
main unquestioned, since there is no other 
type of lamp which will give more than 
1,000 candle-power. 

A new source of light which is gradu- 
ally gaining ground in Europe and is com- 
peting with other sources of light is the 
mercury vapor lamp. It is primarily 
suited for indoor lighting and is used in 
engine rooms, boiler houses and work- 
shops. An attractive effect is obtained in 
shop windows and for lighting advertise- 
ments. The Berlin Electricity Works has 
already installed about sixty of these 
lamps in its boiler houses and engine 
rooms. The peculiar color of the mercury 
light is at present a hindrance to its use, 
but custom and improvements will no 
doubt overcome this defect in time. 

When comparing the power of light, 
mercury lamps will be found to range be- — 
tween incandescent lamps (metal fila- 
ment) and arc lamps. Mercury lamps 
will always retain a certain sphere of use- 
fulness of their own owing to the peculiar 
shade of their light. 

In reviewing the general aspect of elec- 
tric lighting in Germany, it is impossible 
to overlook the progress made in gas 
lighting in recent years. The so-called 
Lukas light, an improvement of the Auer 
light, was followed by powerful lamps 
burning compressed gas, such as the Mil- 
lennium light and others. As yet, however, 
no type of gas lamp has given results ap- 
proaching those obtained with ordinary 
arc lamps, and no single gas lamp will give 
a power of light equal to that of a single 
flame arc lamp. l 

The claim for the superiority of electric 
street lighting is fully substantiated by 
test results obtained in Berlin streets by 
Dr. Bloch. His careful measurements 
show a consumption of about eighteen 
watts per lux and per 100 square metres 
with ordinary arc lighting, as against 
about fifty litres of gas per hour for the 
same effect produced with the Millennium 
light. 


oun toe E @ E E 


September 21, 1907 


Review of the Coal Trade 
in 1906. 

The principal feature connected with 
the coal-mining industry of the United 
States in 1906 was the practically com- 
plete suspension of operations in the an- 
thracite region of Pennsylvania and in 
the organized bituminous-coal-producing 
states during the spring months, while the 
adjustment of the wage scale was under 
way. This suspension in the anthracite 
region lasted from April 1 to May 14, dur- 
ing which period only one mine in that 
district was kept in operation. The 
amount of time lost in the anthracite 
region represented 18.8 per cent of the 
time worked and resulted in a decrease of 
nearly 5,700,000 long tons. The suspen- 
sions in the bituminous-coal-producing 
states ranged from about thirty days, in 
some mines, to nearly eleven weeks in 
others. During the period of idleness a 
lack of harmony developed in the ranks of 
the operators and the associations com- 
posed of them throughout the several 
states, and by degrees compromises were 
concluded with the miners and work was 
from time to time resumed. The most seri- 
ous effect of the suspensions was the 
breaking up of what has been known as the 
interstate agreement which had been in 
effect in the competitive states of Pennsyl- 
vania, Ohio, Illinois, Indiana and parts 
of Kentucky and West Virginia, and 
which also largely controlled the agree- 
ments made between the operators and the 
miners in the southwestern district, com- 
posed of Kansas, Missouri, Arkansas and 
Indian Territory, 

In spite of the fact that 211,304 men 
in the bituminous states were idle for 
an average of sixty-three days each, and 
that the idle time was equal to thirteen 
per cent of the total number of working 
days made, the bituminous coal produc- 
tion of the United States increased 27,- 
812,082 short tons over that of 1905. 
This increase was due to the fact that dur- 
ing the earlier months of the year, in spite 
of the suspension in mining operations, 
Production was pushed to the utmost by 
both miners and operators. During the 
Suspension mining in the unorganized 
States, such as West Virginia and Ala- 
bama, in the east, and in the Rocky Moun- 
tain states, was unusually active, and this 
Unusual activity, together with that fol- 
lowing the Period of suspension, brought 
the tonnage up to a normal increase over 
the output of the preceding year, so that 
it is doubtful if there would have been any 


ELECTRICAL REVIEW 


larger total production had no suspension 
of operations occurred. 

Notwithstanding the almost complete 
shut-down in the mining districts domi- 
nated by the United Mine Workers for, as 
stated, periods varying from one month to 
eleven weeks, there was no formally de- 
clared strike, the minerg being simply re- 
quested to suspend work pending the ad- 
justment of the wage scale. The occasion 
was remarkable for the comparatively 
few instances of lawlessness, and while the 
chances for a peaceful settlement seemed 
at times far remote, the differences were 
finally adjusted without governmental in- 
terference or an appeal to arbitration. 

During portions of the year the usual 
complaints of shortage of car supply and 
of motive power were made by the mining 
companies. This shortage was particu- 
iarly felt in the earlier months, when min- 
ing was very active and coal was being hur- 
ried as fast as possible to distant points 
for storage. 

. A detailed account of the coal-trade 
conditions in the United States during 
1906, by states, is given in an advance 
chapter from “Mineral Resources of the 
United States, Calendar Year 1906,” on 
the production of coal in 1906, by E. W. 
Parker, which will soon be ready for dis- 


tribution. 
—— er 
BOOK REVIEWS. 


“The Construction of Dynamos.” Tyson 
Sewell. New York. D. Van Nostrand Com. 
pany. Cloth. 316 pages. 6 by 8inches. Fur- 
nished by the ELECTRICAL REvIEw for $3. 


This book is intended as a student’s 
text-book, and an introduction to the de- 
sign and construction of dynamos, both 
alternating and direct. The necessary 
physical principles are first explained, and 
the methods of determining the constants 
employed in design. The work then takes 
up the details of dynamo construction, 
explaining in each case the object of the 
particular part of the methods most gen- 
erally followed in constructing it. Many 
examples are given illustrating the appli- 
cations of the principles here laid down. 
The book is fully illustrated, both by 
drawings and half-tones of actual ma- 
chines. 

“Electric Blasting Apparatus and Explosives.” 
William Maurice. New York. D. Van Nostrand 


Company. Cloth. 166 pages. Illustrated. og 
by 81g inches. Furnished by the ELECTRICAL 


REVIEW for $3.50. 

In this treatise on electrical apparatus 
for blasting purposes, the author explains 
the various methods employed, describes 
the apparatus used and gives directions 
for the most satisfactory way of applying 
the electrical method, which, it is said, 
has almost entirely replaced older meth- 
ods. To any one desiring information 
on this rather special branch of engineer- 
ing this bcok will be useful. 
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“ Alternating Currents.” C. G. Lamb. New 
York. emane, Green & Company. Cloth. 
326 pages. Illustrated. 6 by 9 inches. Fur- 
nished by the ELECTRICAL Review for $3. 


This text-book on alternating currents 
was written to supply the peculiar needs 
of the author in a course for the students 
in the engineering laboratory at Cam- 
bridge, England. This school takes men 
through a rather broad course, so that a 
great deal of time could not be given to 
any one subject. On the other hand, the 
shorter text-books on alternating currents 
seem too elementary for the work in hand. 

The subject here is treated largely by 
the use of vectors and by simple analytical 
methods when it is desired to obtain 
numerical results. The symbolic treat- 
ment is not used, as it is applicable to but 
few problems. The book is theoretical 
throughout, there being no descriptive 
matter. The latter part of the work the 
author believes is better obtained from 
actual practice. 


‘Finances of Gas and Electric Light and 
Power Enterprises.” William D. Marks. New 
York. Published by the author. Cloth. 540 
pages. õlg by 715 inches. Furnished by the 
ELECTRICAL REVIEW for Ñ. 


In this book the author has brought 
together a number of papers and reports 
on financial operation of gas, electric light 
and power companies. To these have been 
added chapters giving the results of origi- 
nal researches into the cost of electric and 
gas street lighting and railway rates in 
certain large cities. Another chapter is 
a digest of the evidence given in the law- 
suit resulting from the reduction in the 
price of gas in New York city. The book 
first takes up the question of railway 
finances, giving averages for nearly 800 
street railways, and for interurban electric 
railways. There is a statistical report 
from the Palouse & Spokane Electric 
Railway. Chapter III gives a partial 
analysis of small and unprofitable electric 
lighting and power enterprises. Chapter 
V deals with lighting companies, particu- 
lar attention being paid to the conditions 
in Massachusetts. Chapter VII takes up 
the finances of district heating and electric 
plants. Chapter IX deals with the over- 
looked losses in stations. Chapter XI is 
on the cost of street lighting and chapter 
XII on the prices for gas and electric 
lighting in New York city. Chapter XIII 
deals with the relation between the light- 
ing companies and a number of the im- 
portant cities in this country. Some of 
the reports go into considerable detail, 
even giving instructions for the behavior 
of various employés of the company being 
dealt with. The book contains a large 
amount of information on the electric 
light, power and railway industries of this 


country. 
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Electrical Notes from Great Britain. 


RRANGEMENTS have been an- 

A nounced for three important ex- 
hibitions that are to be held in 

the United Kingdom during 1908. From 
an electrical point of view the chief will 
be one run on similar lines to that held 
at Olympia in 1905, and it will take 
place in the Manchester district. Though 
in the main it is set on foot by the Man- 
chester and Salford corporations, in the 
hope of benefitting their electricity supply 
undertakings, it is to have the hearty co- 
operation and support of the national 
electrical contracting and manufacturing 
organizations, the Municipal Electrical 
Association, and electric light and power 
suppliers (municipalities and power dis- 
tribution companies) in the northern part 
of England. An executive committee 
consisting of representatives of all these 
different interests, and also including ex- 
hibitors’ representatives, is to be ap- 
pointed. As at Olympia, it has been ar- 
ranged that the profits from the show 
shall be devoted to a reduction of the 
space payments of exhibitors and to elec- 
trical trade and other benevolent funds 
and purposes. The exhibition at Man- 
chester will last for a month and the city 
electrical engineers of Salford and Man- 
chester (V. A. H. McCowen and S. L. 
Pearce) will act as consulting electrical 
engineers, W. Davenport, of the National 
Electrical Manufacturers’ Association, 
will act as organizing secretary, and C. S. 
Northcote, who is honorary organizer of 


both the manufacturers’ and the contrac- © 


tors’ associations, will be one of the mov- 


ing spirits of the show, as he was at 
Olympia. 


Very elaborate preparations are being 
made for the Franco-British Exposition, 
which is to be held in London (at Shep- 
herds Bush), for six months in 1908. A 
great deal of space will be available for 
enginecring and the arrangements for 
electrical exhibits in this section have re- 
ceived the support of the Institution of 
Electrical Engineers, with Dr. R. T. 
Glazebrook, its present president, as chair- 
man of the electrical committee. | 

Edinburgh, too, next year is to have a 
big show—the Scottish National Exhibi- 
tion—with an industrial hall of 100,000 
square fect, and a machinery hall of 


20,000 square feet. Electrical machinery, 


scientific apparatus, transportation and 


(From Our British Correspondent.) 


motive power, are among the special sec- 
tions in these departments. 

It may be mentioned also, that there is 
to be a “World’s Great Mining Exhibition” 
at Olympia, and in view of the great ad- 
vances that electricity is making in min- 
ing work, electrical manufacturers may 
not be able to ignore it. From the above 
it will be seen that 1908 is to be a year 
of exhibitions over here and electrical en- 
gineering firms and suppliers will be in 
somewhat of a dilemma to know where to 
show and where not to show. — 


The Johnson-Lundell Electric Traction 
Company, Limited, has commenced legal 
proceedings against Raworth’s Traction 
Patents, Limited, which will be recognized 
as the company that has energetically and 
successfully exploited regenerative tram- 
car control and demi-cars during the last 
few years, for infringement of patents. 
Users of the systems involved (two tram- 
way-owning companies and one municipal 
tramway concern) have likewise been pro- 
ceeded against. The British patents are 
Nos. 7979, of 1899, and 26,668, of 1902, 
for “inventions in respect of improvements 
relating to methods of and means for regu- 
lating electric motors and controlling ar- 


rangements for electric motors and motor 
circuits.” 


The North Eastern Railway is reported 
to have definitely under consideration a 
proposal to electrify its lines between 
South Shields, Sunderland and Newcastle- 
on-Tyne. A report by the company’s en- 
gineers is said to be in course of prepara- 
tion. It is interesting to observe that the 
company’s existing direct-current lines 
are giving very satisfactory results. For 
the past half year the cost of this work- 
ing has shown a slight increase, but this 
is due to the larger number of trains and 
car-miles, and the receipts show a more 
than corresponding increase. The earn- 
ings on these sections have now, under 
electric working, been got back to neariv 
what they were five years ago, when the 


electric tramway competition of the dis- 


tricts commenced. 


The corporation of Bradford, which 
some years ago won the reputation of 
heing the most enterprising municipality 
in securing small power users by reason 
of its motor-hiring facilities, has had to 
face a difficulty arising from the loss of 
the users of larger powers. 'T. Roles, the 


city electrical engineer, has reported upon 
the position, recommending certain altera- 
tions in the rates of charging so as to re- 
tain the big power users who remain, and 
if possible bring on others. He points out 
that the sale of electricity from the munic- 
ipal station is not increasing to anything 


like the extent expected, and that the out- 


put for power purposes has remained prac- 
tically stationary since 1904. Up to that 
year the average horse-power of the mo- 
tors connected gradually rose from 3.5 to 
5.1, but since that date it has dropped 
to 4.8. He says that this undoubtedly has 
been effected by the larger consumers 
going over to their own private generating 
plants, or adopting gas engines operated by 
suction gas. If new rates be not approved, 
Mr. Roles considers, there will be no head- 
way made by his department, as the gain 
in small consumers will be more than 
counterbalanced by the loss of large con- 
sumers, whom the-present charges must 
fail to retain. 


A company has started operations in 
London under the title of Platinum Sub- 
stitutes, Limited, for manufacturing the 
Bastian-Calvert leading-in wire for elec- 
tric incandescent lamps, which was de- 
scribed in the ELECTRICAL REVIEW re- 
cently, in the paper read by C. O. Bastian 
before the Institution of Electrical En- 
gineers (Glasgow). 


The higher prices of coal are making 
themselves felt among electricity suppliers. 
A couple of months ago gas companies an- 
nounced advances in gas charges to the 
consumers consequent upon rises in coal, 
and one hears of electric light stations 
which are going to feel these rises some- 
what seriously in their accounts. It looks 
almost as though if charges are not ad- 
vanced in some places there must be in- 
creased losses on working. At Derby it 
is announced that the increase in the coal 
bill for the current year will be $5,000, 
and on that account any reduction in the 
electricity charges is impossible. While 
on the subject of coal prices, it might be 
mentioned that the coal bonus scheme 
adopted at Cheltenham electricity works 
has been so successful that it is to be ex- 
tended. A saving in coal to the value of 
£11 17s. 2d. was effected in four weeks 
recently, and as the bonus payments were 
only £1 16s. Yd. there was a net saving of 
£10 Os. Yd. So far the bonus has been 
divided among the men on evening shifts 
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only, but it has now been decided that 
the present bonus of 2s. 6d. for each hun- 
dredweight per 1,000 units be increased to 
õs., the extra 2s. 6d. being equally divided 
between the day and night shifts in the 
same proportions as at present. As a re- 
sult of this change a larger saving is ex- 
pected by the borough electrical engineer. 

The Glasgow Corporation electricity de- 
partment, in its report just issued, also 
refers to increased working expenses, both 
last year and this, due to coal. It cost 
£26,925 for coal for the year ended May, 
1907, as compared with £19,732 in 1906, 
the output in units generated being 32,- 
000,000 and 26,000,000, respectively, 
These figures represent a thirty-six per 
cent increase in coal cost for only a 
twenty-three per cent increase in units 
generated. 


Important action is being taken by the 
home office for the better protection of 
workers in the neighborhood of electrical 
machinery and apparatus. A new set of 
regulations under the factory and work- 
shops acts has been drafted and is now in 
circulation, applying to all premises com- 
ing under these acts, wherein electricity 
is generated, transformed, distributed or 
used, and at all pressures above 130 volts 
continuous and sixty-five volts alternating. 
In justifying the specification of these 
low pressures, the government department 
says it has been guided by the considera- 
tion that while the serious accidents from 
shock which have occurred have been at 


higher pressures than these, there may be. 


danger in still lower pressures. It is 
pointed out that the opinion that is some- 
times expressed that low-pressure shocks 
are not dangerous is abundantly proved to 
be wrong, for fatal cases of shock at low 
pressures are by no means of rare occur- 
rence. 


J. Alex. Bell, the city electrical engineer 
of Aberdeen, has laid before his corpora- 
tion a statement showing the trouble that 
his department has experienced during the 
last twelve years owing to gas explosions 
occurring in the electric light culverts and 
manholes. Space does not permit of an 
account of these nor of the measures that 
have been taken, as the result of expert 
advice, to prevent them. Mr. Bell now 
has recommended the replacing of the ex- 
isting copper strip culverts by cables laid 
on the solid system, and that all important 
manholes on cable work be replaced by sec- 
tion boxes placed above ground. The 
procedure he will adopt is to lay a dis- 
tributing cable on the inside of the exist- 
ing culverts, tapping on consumers as the 
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work proceeds, then to lift the pavement 
over the culverts and remove road boxes 
and lay the feeder cables on the solid 
system inside the concrete culverts, filling 
in solid with earth before replacing the 
foot pavement. 

ALBERT H. BRIDGE. 

London, August 31. 

—e0 
A Study of the Causes of 
Inverse Discharge in 
Induction Coils. 

A recent issue of the American Quar- 
terly of Roentgenology contains an interest- 
ing article by H. Clyde Snook upon the 
causes of inverse discharge in Roentgen 
tubes. The great problem in the use of 
an induction coil for X-ray work is the 
finding of some means for preventing the 
current from passing through the tube in 
the wrong direction. This passage of the 
current is known as the inverse discharge, 
and if it be allowed to take place it soon 
puts the tube out of working order, an 
effect which is well known, but the reasons 
for which are not so well understood. 

Mr. Snook has made a careful study 
of this effect by means of an oscillograph, 
and in this article he exhibits a large 
number of oscillograph records which 
show the different character of the dis- 
charge at the secondary terminals and of 
the primary current when the characteris- 
tics of the coil are changed, such as in- 
creasing the inductance or the capacity of 
the auxiliary condenser, and also due to 
the different types of interrupter used. 
These records show clearly, when the in- 
verse discharge takes place, how it is af- 
fected by the type of interrupter em- 
ployed. From these records Mr. Snook 
points out several causes for the inverse 
discharge. The old idea was that it tends 
to form at the “make” with all types of in- 
terrupters, and the curves confirm this so 
far as it goes; but additional sources of 
its formation are also shown. Two of 
these are the oscillation of the condenser 
bridged across the break, and the oscil- 
lation of the secondary as an open-cir- 
cuited Hertz resonator. A third but minor 
source of inverse discharges is the oscilla- 
tion due to the capacity of the electrodes 
of the tubes and the wires which lead 
from the coil to the tube. 

To minimize the formation of inverse 
discharge due to the “make,” the coil- 
maker must use generous proportions and 


large quantities of material. The question, 


of cost comes in here and a compromise 
must be made. It seldom occurs that the 
tubes in common use will permit the pas- 
sage through them of current due to the 
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oscillation of wires which lead from the 
coil to the tube, but in some coils the 
oscillations of the secondary frequently go 
into the tube. 

In addition to proper coil construction 
to reduce the inverse voltage, there may 
be used in series with the tube, resistances 
of various kinds which will minimize the 
inverse current. Among these are various 
kinds of spark-gaps and valve tubes. Mr. 
Snook has found that a good valve tube 


is the most efficient of these devices if its 


vacuum be maintained at the correct point. 
The objection to these tubes is the difti- 
culty of maintaining a correct vacuum, 
which is particularly great when heavy 
and long duty is demanded of the valve. 
A plain series spark-gap is the simplest 
and casiest thing to use, and it is better 
than many so-called “valve tubes,” but not 
so efficient as a really good valve tube. 
The advantage of the latter lies in the 
fact that it offers very little resistance to 
the direct discharge and a large resistance 
to the inverse. 

Mr. Snook also points out some objec- 
tionable features frequently found in in- 
terrupters. All platinum contacts require 
filing at times and occasional renewal of 
the platinum. Electrolytic interrupters 
are mussy, and those using sulphuric acid 
objectionable because of the corrosive acid 
spray emitted. Mercury interrupters re- 
quire periodical cleaning. A mercury tur- 
bine jet interrupter gives trouble when its 
contact segments wear away due to arcing 
and to amalgamation. 

—_—_--@<-___ 

Edison Company in Italy. 

Despatches from London, dated Septem- 
ber 14, state that the Edison Power Com- 
pany has arranged for an extensive Sup- 
ply of high-tension energy in Italy. Con- 
tracts have been made with the munic- 
ipalitiċs of Rome, Genoa, Naples and 
Milan. The installation will be begun at 
Milan in a few days. 

J. F. Cummings, of the National Fire- 
proofing Company of Detroit, will secure 
the distinction of laying the first clec- 
trical conduit in Italy. Mr. Cummings 
has already laid conduits in Russia, Bel- 
gium, South America and England, and 
has secured the unique record of laying 


conduits along the Strand, Fleet strect 


and Ludgate Hill, London, in a week, 
finishing them just in time for the cor- 
onation procession. 

The Edison company will first operate 
the tramways in Milan, under an arrange- 
ment whereby the municipality lays and 
owns the tracks, the Edison company own- 
ing the cars and paying the city mileage 
for each car. The work in other cities 
will soon be started. 
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THE CANADIAN ELECTRICAL 
ASSOCIATION. 


' SEVENTEENTH ANNUAL CONVENTION, MON- 
TREAL, QUEBEC, SEPTEMBER 11-13. 


The seventeenth annual convention of 
the Canadian Electrical Association was 
held in the Assembly Hall of the Canadian 
Society of Civil Engineers, in Montreal, 
September 11, 12 and 13, and proved a 
very successful event. 

The attendance at each of the sessions 
was good, about 200 registering on the 
opening day, which was considerably 
added to by late arrivals. Many new 
names were added to the list of mem- 
bers. 

A good programme of interesting papers 
was presented, with their discussions en- 
tered into generally, and the question box 
was ably conducted by A. A. Dion. 

Besides the business meetings an ex- 
tensive programme of entertainment was 
provided, with special features for the 
ladies. On Wednesday night the mem- 
bers attended the Electrical Show at the 
Drill Hall in a body. 

The arrangements were in the hands 
of a local committee, consisting of Henry 
D. Bayne, chairman; Ald. Sadler, J. W. 
Pilcher, L. J. Belnap, E. F. Sise, Watson 
Jack and D. McDonald. 

The opening meeting was called to 
order Wednesday morning, September 12, 
by President R. G. Black. 

The report of the secretary-treasurer, 1: 
S. Young, Toronto, showed that there 
was a total membership of 302, ninety 
members having joined since the last con- 
vention in June. The use of electricity in 
Canada is becoming more general. Fig- 
ures quoted from the report of the Elec- 
tric Light Inspection Branch of the In- 
land Revenue Department for 1906 
showed that there were 368 central sta- 
tions controlled by private companies and 
municipalities, operating 16,205 arc lamps 
and 1,828,507 incandescent lamps. To 
this must be added the large number of 
isolated plants not doing a commercial 
business. , 

After the secretary’s report the presi- 
dent made his annual address and stated 
that the association was fortunate in being 
able to hold its meetings in the home of 
the oldest engineering society in Canada, 
and gave a review of what had been ac- 
complished in Canadian electrical engi- 
neering since last year’s meeting of the 
association at Niagara Falls. 

With the high prices of copper, wages 
and runnirg expenses and the likelihood 
of a central station’s income being re- 
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duced by the use of the newer high-effi- 
ciency lamps, the need of developing new 
uses for current was dwelt upon by the 
president. 

After the president’s address the adop- 
tion of the new constitution was moved 
and carried. 

A. B. Lambe then read the first paper 
on the programme, on “Electric Heating 
and Cooking Devices,” the author ex- 
plaining the construction and showing 
samples of the various heating devices on 
the market. Mr. Lambe touched on the 
commercial side of these devices as well 
as the electrical, bearing particularly on 
their value as a benefit in building up a 
day load. 

The afternoon session commenced witn 
the reading of a paper by M. A. Sam- 
mett on “Trials of the Operating Man,” 
followed with a paper by B. T. McCor- 
mick on “Three-Wire Generators.” 

Mr. Sammett, in his paper, details a 
number of difficulties which are encoun- 
tered by the operating man. The paper 
is devoted particularly to the difficulties 
which are subject to control. He points 
out that a lack of proper foresight in 
planning an installation has been respon- 
sible for a good deal of trouble. His con- 
clusion is that plants should be laid out 
with liberal provisions for emergencies. 
The performance of the apparatus under 
normal as well as emergency conditions 
should be thoroughly understood. Small 
service transformers should be of the core 
type. To insure proper parallel opera- 
tion of transformers, records of trans- 
formers’ impedance voltage should be 
kept. 

Mr. McCormick, in his paper, calls at- 
tention to the improved efficiency of 
three-wire generators, and shows the ad- 
vantage which may be derived from using 
a compact unit in preference to two in- 
dividual generators connected-up for 
three-wire service and tapped at their 
neutral points. Diagrams are given show- 
ing the methods of connecting the three- 
wire generator when used with a balanc- 
ing transformer connected across slip 
rings, and also when the generator is 
provided with a two-phase combination of 
balancing transformers. 

On Thursday morning the following 
papers were read: “High-Tension Insu- 
lators from an Engincering and Com- 
mercial Standpoint,” by Clarence E. 
Delafield; “The Value of the Nernst 
Lamp to the Central Stations,” by A. E. 
Fleming, and “Incandescent Lamps,” by 
J. M. Robertson. 
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The paper by C. E. Delafield called 
attention to the increasing voltage in 
transmission lines, and stated that the 
design of an insulator for high voltages 
should involve a ¢onsideration of all of 
the effects of electrical tension on the di- 
electrics in the vicinity of the conductors. 
Present practice has demonstrated that 
wood can be safely accepted for insulator 
pins up to 25,000 or 30,000 volts. Beyond 
that it is advisable for mechanical rea- 
sons to use malleable iron; but the so- 
called pin type of insulator has reached 
such dimensions in the endeavor to meet 
the requirements for higher voltages that 
it seems to be the consensus of opinion 
of high-tension engineers that this type 
of insulator has reached the limit of good 
line construction. The author holds that 
it is necessary to make a radical departure 
from the present practice of pin insula- 
tion in order to take care of the various 
difficulties that are encountered in the 
construction of insulators for the higher 
voltages. It is his belief that a suspended 
form of insulator will be the type that 
will be used, it being from a mechanical 
standpoint a comparatively simple mat- 
ter to suspend any desired weight; and 
from an electrical standpoint it seems 
possible to so design an insulator that it 
will be mechanically strong and a good 
dielectric as well. The author discusses 
the utility of the engineering design and 
composition of a high-tension porcelain in- 
sulator. The porcelain of which a high- 
tension insulator is made is composed of 
certain proportions of English ball, China 
clay, some domestic clay, commonly 
called Tennessee, and some feldspar and 
quartz. The clay forms the body and 
gives the proper mechanical strength. 
while the function of the feldspar and 
quartz is to act as a flux and thoroughly 
permeate all the parts of the insulator, 
thus making a thoroughly vitreous mass 
when subjected to a sufficient heat. 

In his paper Mr. Fleming describes the 
Nernst system and calls attention to the 
advantages possessed by the system as re- 
gards its color values and its efficiency of 
operation. | 

Mr. Robertson’s paper dealt with the 
improvements in the various makes of 
incandescent lamps. The paper was illus- 
trated by the exhibition of several of the 
newest forms of these high-efficiency 
units, 

The discussion on this paper brought 
out the opinion that it would be a long 
while before the factories would be able 
to turn out lamps in sufficient numbers 
to seriously affect the central stations. It 
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was argued that there would be plenty of 
time for the industry to adjust itself to 
the new conditions before the new lamps 
came into general use. 

At the afternoon session papers on 
“Frazil and Anchor Ice—a Simple but 
Effective Remedy for the Difficulties They 
Cause at Hydraulic Plants,” by John 
Murphy, and “Illumination,” illustrated 
by lantern slides, by V. R. Lansingh, were 
read. The question box, which was de- 
ferred from the day previous, was also 
opened on this day. In the evening the 
members and guests attended a theatre 
party. 

Mr. Murphy presents some very in- 
teresting matter concerning the formation 
of frazil and anchor ice, and devotes con~ 
siderable. space to details of the efforts 
Which have been made to combat these 
troubles. He shows how the Ottawa Elec- 
tric Company maintained service through- 
out the severe winter of 1905-1906 by 
adopting a method of supplying heat io 
the operating apparatus and overcoming 
the initial formation of ice which would 
shut down the machines. Five sets of 
Wheels in one station are supplied by a 
boiler which is unable to consume more 
than a ton and a quarter of coal in twenty- 
four hours, and steam is not supplied to 
the wheels continuously; it is only in- 
jected when the gates are inclined to get 
stiff or when the wheels show signs of 
dropping their loads. The wheels have 
all been hurriedly fitted up, and no return 
pipes from the wheel cases to the boiler 
have been installed, so that the arrange- 
ment is by no means either an ideal or 
an economical one. The steam or con- 
densed steam is lost down the draft tubes. 
Mr. Murphy declares that the protection 
of the racks and penstocks and draft 
tubes from the action of the air, and the 
application of such an amount of energy 
as will keep the temperature of the parts 
of the apparatus through which the water 
and the frazil ice flow a thousandth of a 
degree above the freezing point, will ab- 
solutely prevent frazil from interfering 
in any way with the operation of a hy- 
draulic power plant. 

Mr. Lansingh gave a brief sketch of the 
growth of the idea of illuminating en- 
gineering leading up to the organization 
of the Illuminating Engineering Society. 
This society was founded in 1906, and 
now numbers 1,047 members, with 
branches in New York, Boston, Chicago, 
Philadelphia and Pittsburg. Illumina- 
tion must be considered from three stand- 
points: first, the physical standpoint, or 
that which has to do with the laws of 
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light; second, the physiological stand- 
point, or that which has to do with the 
effect of light upon the eye; third, the 
psychological standpoint, or that which 
has to do with the effect of color, environ- 
ment, ete. After elaborating on these 
points the lecture was continued with 
about seventy-five lantern slides showing 
examples of the three different viewpoints 
enumerated above. Photometric curves 
of all standard globes and reflectors on 
the market, consisting of ground glass, 
opal, mirror reflectors and prismatic 
glassware of the Holophane tvpe, were 
shown. The lecture and lantern slides 
also showed the practical applications of 
these curves, giving examples of interior 
illumination. 

At the executive session on Thursday 
afternoon, the following officers were 
elected: R. S. Kelsch, Montreal Light, 
Heat and Power Company, president; W. 
N. Ryerson, Ontario Power Company, first 
vice-president; R. M. Wilson, Montreal 
Light, Heat and Power Company, second 
vice-president: T. S. Young, Toronto, 
secretary-treasurer; managing committee: 
A. A. Dion, Ottawa Electrie Company; 
B. L. Reefor, Georgian Bay Power Com- 
pany, Lindsay; C. B. Hunt, London Elec- 
tric Company; J. M. Robertson, Montreal 
Light, Heat and Power Company; J. J. 
Wright, Toronto Electric Light Company; 
J. G. Glassco, Hamilton Cataract Power, 
Light and Traction Company; R. G. 
Black, Toronto Electric Light Company; 
W. Williams, Sarnia Gas and Electrie 
Light Company; H. O. Fisk, Peterboro 
Electric Light Company; J. W. Purcell, 
H. Walker & Sons, Walkerville. 

On Friday morning a paper entitled 
“Modern Lighting Transformers” was 
read by G. P. Cole. 

Mr. Cole declares that in any attempt 
to effect an improvement in transformer 
design the manufacturer must increase 
what might be called the specific utiliza- 
tion of material—that is, the weight of 
active material per kilowatt output must 
be reduced. To accomplish this it is quite 
evident that a sheet steel of low core loss 
must be used. Within the last couple of 
years several sheet stcel manufacturers 
have produced special alloyed sheet steel 
of low watts loss. The question of aging 
of the iron is no longer a bugbear, as 
transformers to-day hardlv ever operate 
at more than eighty degrees centigrade, 
and at this temperature aging is not a 
serious menace. Mr. Cole states that the 
design and construction of lighting trans- 
formers has been remarkably advanced by 
the use of coils insulated by the vacuum 
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impregnating process. The impregnat- 
ing compound converts the cotton cover- 
ing of the wires and the coil insulation 
into a solid mass which has much better 
heat dissipating qualities than the plain 
cotton covering of the copper and the un- 
treated layer insulation. 

This led to an interesting discussion 
of the best methods of grounding the cur- 
rent from the transformers so as to take 
care of any sudden rush of current due to 
lightning or a breakdown. 

George H. Montgomery presented a 
paper entitled “The Responsibility of 
Electric Companies for Accidents.” 

Mr. Montgomery discusses the subject 
of responsibility of electrical companies 
for accidents from a legal point of view, 
quoting several decisions which have re- 
cently been handed down both in the 
Dominion and in the United States, and 
citing the technical elements upon which 
the cause has been considered. 

The selection of a meeting place for 
next year, the naming of standing com- 
mittees and all other business was left 
to be settled by the committee of man- 
agement, and the convention adjourned. 

In the afternoon the delegates and 
guests visited the races at Blue Bonnets, 
and were entertained in the evening at 
Dominion Park. 

—__—__@<.—-— 
Electriclty in Advertising. 
In an address delivered before the con- 

vention of the Pacific Coast Advertising 
Men’s Association, ať Sacramento, Cal., 
July 19, Bury Irwin Dasent, advertising 
manager of the Portland (Ore.) Railway, 
Light and Power Company, called atten- 
tion to the relation of electricity to adver- 
ising in its utilitarian aspects. Mr. 
Dasent considers that the ultimate aim 
of any advertiser is to make the name of 
his product as nearly standard as possible, 
so that when one thinks of that particular 
article or experiences a desire for it, he 
will recollect the best-advertised brand. 
To attain this end most readily the adver- 
tising must be so devised that a retinal 
image of this particular product or of its 
name or brand is readily transformed to 
the brain of the public. This is best 
brought about by the use of electric signs. 
Displayed under the electric light, a mer- 
chant’s wares take on a new character. The 
visual impression gained is worth many 
times the cost of the illumination. Elec- 
tric signs have assumed such importance 
in the business-getting plan of progressive 
merchants that even staid and conservative 
concerns such as banks have been brought 
to a realization of their value. 
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LETTERS TO THE EDITOR. 


The Effect of Higher-Efficiency 
Lamps Upon Station Output 
and Income. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

Your favor of August 20 with en- 

closure has not had earlier attention be- 
cause of my absence from the office for 
a period of two weeks. I am, therefore, 
not undertaking to comply with your re- 
quest upon the presumption that whatever 
I might have to say with respect to the 
matter mentioned in your letter would 
reach you too late for publication in the 
issue in which you desire to use it. 
_ Generally speaking, however, our com- 
pany is in sympathy with the production 
of all electricity consuming devices whose 
tendency would be to cheapen electricity 
to the consumer. We believe that the 
question of diminishing the station out- 
put usually following the introduction of 
more economical devices works itself out 
finally to the advantage of the central 
station, although there may be, and prob- 
ably will be, a period between the general 
introduction and use of the devices and 
the final working out of the problem dur- 
ing which the income to the central sta- 
tion will be somewhat reduced; but our 
experience is that there is an almost in- 
stant increased consumption per meter in- 
stalled whenever the cost to the consumer 
per unit of service is lessened. 

The fact is, I think, that there are 
so many avenues open for the introduc- 
tion of electric service that proper atten- 
tion to cultivating these fields at the time 


more economical devices are being gen- 


erally installed will, in most instances, 
compensate the central station by in- 
creased output in the one direction as 
against probable decreased consumption 
in the old established channels. 

Yours very truly, 

A. L. SELIG, General Manager, 

The Edison Electric Company. 

Los Angeles, Cal., Sept. 4. 


To THE EDITOR OF THD ELECTRICAL REVIEW : 

Tf the one-watt lamp is now to become 
a reality, the central station will be found 
prepared for it. If such a change from 
present methods could be immediate, the 
result might cause temporary apprehen- 
sion. We may, however, count upon the 
conservatism, the skepticism, or the pro- 
crastination of the customer, as well as 
the mechanical limitations of the factory, 
to give the electric producer ample oppor- 
tunity to adjust itself to the new condi- 
tions, The substitution of the new lamps 
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for old incandescent lamps suggests di- 
minished consumption; but this will be 
offset in a measure by the increased con- 
sumption due to their substitution for 
inside arc lamps. The opportunity in 
most fields of supplanting other methods 
of illumination now considered cheaper 
will produce much new business to coni- 
pensate for any diminished consumption 
in other directions. Cheap light means 
more light to most consumers. The prob- 
lem in its economic features is compar- 
able with the difficulties encountered by 
the cheapening of production due to the 
introduction of labor-saving machinery. 
In a few cases the old employé suffers, 
while in a broad view the laborer receives 
the greatest benefit from the new inven- 
tion. 

Unless a lighting company is at present 
doing more than its usual proportion of 
the lighting business, it may welcome the 
high-efficiency lamp as a Beet stimulus 
to its business. 

ALLEN HOLL is, President, 
Concord Electric Company. 
Concord, N. H., Sept. 9, 1907. 
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Wireless Telegraph Service 
=- Between Canada and 
Europe. 


Consul A. F. Dickson, of Gaspé, in Que- 
bec, makes the following report on the 
new wireless telegraph service between the 
British Isles and Canada: 

The Marconi company announces that 
it will be prepared for wireless telegraph 
service between the United Kingdom and 
Canada in September. The messages will 
be transmitted between Clifton, Ireland, 
and Glace Bay, Nova Scotia. The regular 
rates will be five cents per word and the 
government and press rates two and one- 
half cents. Great improvements have been 
made lately to the station at Glace Bay, 
which has been moved to a more favorable 
situation and much enlarged. The station 
at Clifton has also been improved in order 
to meet the situation. The first stations 
erected were found to be too small. Fer 
some time past the Marconi company has 
had communication across the Atlintic, 
and exhaustive tests have been carried on. 
The company has been transmitting mes- 
sages from this side to England for some 
time, but it is only recently that the com- 
munication from England to Canada was 
thoroughly successful, and now that the 
tests have proved satisfactory the company 


intends entering the commercial field at 
once. 
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Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
September 24 for the following material: 

Seventy-four junction and angle boxes, 
with outlets, for delivery at the Naval 
Magazine, Iona Island, Rockland county, 
N. Y.; 1,000 feet of rubber-covered con- 
ductor, for delivery at New York, N. Y.; 
5,000 feet of miscellaneous conductor, for 
delivery at New York, N. Y.; 200 cells, 
dry, for delivery at New York, N. Y.; 
one set of armature coils, for delivery at 
Washington, D. C.; 2,000 arc lamp car- 
bons, for delivery at Charleston, S. C.; 
4,300 feet conduit, ete., miscellaneous, for 


delivery at New York, N. Y.; miscel- 


laneous electrical supplies, for deliv? at 
New York, N. Y., Washington, D. C., 
Charleston, S. C., Portsmouth, N. H.; 
two steel plate electric fans, for delivery at 
New York, N. Y.; 3,460 sets of interior 
fittings fot porcelains etc., 500 Leyden 
jars, twenty receiver sets, 1,000 feet soft 
iron insulated wire, for delivery at New 
York, N. Y.; 10,500 feet miscellaneous 
wire, for delivery at Naval Magazine, Iona 
Island, Rockland county, N. Y. 

Bids will be opened at Washington, 
D. C., on October 1, for the following ma- 
terial : 

Miscellaneous batteries and carbon 
brushes, for delivery at New York, N. Y.; 
261 bells and buzzers, for delivery at Nor- 
folk, Va.; eighty water-tight bells, for de- 
livery at Boston, Mass.; 10,000 carbons, 
for delivery at New York, N. Y.; mis- 
cellaneous electrical supplies, for delivery 
at New York, N. Y.; 20,700 miscellaneous 
fuses, for delivery at Norfolk, Va.; 30,000 
fuses, for delivery at Boston, Mass.; 875 
miscellaneous globes, for delivery at New 
York, N. Y.; 3,220 globes, shades and 
screens, for delivery at Norfolk, Va.; 
11,700 incandescent lamps, for delivery at 
New York, N. Y.; twenty-five signal lan- 
terns, for delivery at Norfolk, Va.; mis- 
cellaneous conduit fittings, for delivery at 
Boston, Mass.; 500 water-tight plugs, for 
delivery at Norfolk, Va.; fifty portables 
and lanterns, for delivery at Norfolk, Va.; 
1,700 miscellaneous sockets, for delivery 
at Norfolk, Va.; 4,240 miscellaneous 
switches, for delivery at Boston, Mass.; 
400 pounds insulating tape, for delivery at 
Boston, Mass. ; 1,300 pounds miscellaneous 
tape, for delivery at Norfolk, Va.; 1,500 


unions, for delivery at Boston, Mass.; 
Ad 000 feet miscellaneous wire, for de- 
livery at New York, N. Y.; 100 pounds 
damp- proof wire, for delivery at Boston, 
Mass, 
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Direct and Indirect Methods 
of Electric Purification of 
Water. 


A discussion is given here by Henry 
Leffmann of a number of proposed sys- 
tems for purifying water electrically. 
Some of those described are of question- 
able value, since there is no proof that they 
are effective in destroying the microbie 
life in the water, for which purpose they 
were devised. In one of these methods 
the water was run through a tank in which 
electrodes were arranged between which 
high-tension discharges were passed. It 
was expected that the shock due to these 
discharges would kill the bacteria, ‘but 
there is no proof of effectiveness of the 
method. Several other so-called electric- 
al methods employ aluminum electrodes. 
These methods clear the water because 
the electrolytic action of the current pro- 
duces aluminum hydroxide in the colloidal 
state which entangles the organic matter 
of the water, enabling it to be filtered out 
rapidly. Where there is a large amount 
of suspended matter, these systems will 
show material improvement and will re- 
move a considerable proportion of the mi- 
crobic contents, but if the water contains 
only a little suspended impurity, the puri- 
fying action is relatively low. The loss 
of electrode is a serious item of expense. 
One system of this kind was put forward 
with the assertion that it removed the 
scale-forming ingredients of the water: 
but as these ingredients are soluble, the 
aluminum hydroxide can have but little 
effect upon them. It has also been at- 
lempted to secure a more powerful action 
by combining an electric method with the 
Anderson process of purifying water, 
which consists of agitating it with metal- 
lic iron. This produces a more rapid so- 
lution of the iron, but it has not yet been 
shown that there is any corresponding 
gain. The author believes that the most 
practical benefit of the application of elec- 
tricity to water will come from an indirect 
method ; one in which the electric energy 
is used to produce an active disinfecting 
agent, suci as ozone, which is later used 
for treating the water. For this purpose 
ozone is particularly good, since it is an 
active oxidizer and adds nothing to the 
water. Moreover, excess of the material is 
harmless, since it rapidly reverts to oxygen. 
In preparing ozone, care is necessary to 
use dry air, otherwise hydrogen peroxide is 
formed. One of the most necessary con- 
ditions in such an installation is that it 
shall operate continuously. For this pur- 
pose the ozone-producing plant should be 
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installed in duplicate. In applying such 
treatment, it seems best roughly to strain 
the water first, thus removing the larger 
part of the suspended material. The 
water is then treated with ozone by allow- 
ing the latter to bubble up through long 
tubes. The water thus treated is then fil- 
tered and is found to be clear and prac- 
tically sterile. It is said the operating ex- 
penses of such plants are low, they require 
small space and make possible the use of 
much smaller filter beds than are required 
when no such treatment is applied. Some 
data are given, showing the results of a 
test of an experiment system of this kind 
in Philadelphia. These show that the 
energy required varied from 172 to 208 
kilowatt-hours to the million gallons of 
water, the sterilizing after the treatment 
being practically completed.—Journal of 
the Franklin Institute, Philadelphia, Sep- 
tember. s 
——eo 
Electromedical Equipment at 
the Royal Devon and 
Exeter Hospital. 

After many years of makeshift appar- 
afus for administering electricity as a 
remedial agent, the governors of the Royal 
Devon and Exeter Hospital at Exeter have 
installed a modern electrical department 
which is described in Electrical Engineer- 
ing, London. An entire set of rooms in 
the basement has been set apart for this 
purpose, making a compact department. 
The current, which is continuous, is sup- 
plied from a private plant of the hospital, 
and is brought to the distributing switch- 


board in the medical officers’ consulting 
room, so arranged that the current can be . 


switched to any one instrument or to all, 
and is under lock and key. 

One of the most noteworthy instruments 
in the equipment is a Finsen-Reyn lamp 
of the latest type, with automatic are 
striking mechanism. This lamp runs 
from a 110-volt circuit, the current being 
controlled by means of a resistance behind 
the switchboard. The lamp is provided 
with quartz lenses and water jackets. 

In the adjoining room, enclosed in 
brick walls and flush boarding lined with 
sheet lead, is a fifteen-inch induction coil 
with a special arrangement of condenser, 
and fitted with a mercury motor dipping 
break. This apparatus is used for the 
X-ray work, a very complete equipment 


of these instruments being supplied. The 


same room contains a high frequency ap- 
paratus operated from the same induction 
coil. The next room is fitted for gencral 
medical faradisation, and contains a small 
dynamo constructed to furnish three- 
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phase sinusoidal currents. The same room 
contains a rhythmical interrupter, by 
means of which the current is made to 
wax and wane rhythmically, either 
quickly or slowly, as may be decided on. 

In the next room a full-length poles 
lain bath is placed, for the administration 
of various forms of electrical current to 
the entire body. This bath is supported 
on three piers built on thick glass, special 
discharge arrangements for the water 
being fitted to prevent earthing at this 
point. Various other minor uses of elec- 
tric current for medical purposes are also 
provided in this hospital. 

— 0 
Incandescent Lamps in Italy. 

Consul Paul Nash, of Venice, reports on 
the best method of introducing street 
lights and incandescent lamps other than 
electric into Italy. He writes: 

In regard to street lights, there is little 
chance of doing much business in a 
country where electricity is growing 
cheaper with every new development of 
the unlimited water power which exists 
here, but in domestic incandescent lamps 
something might be done if one is willing 
to make the necessary concessions to meet 
the exigencies of the trade. To do this 
the dealer should use the Italian language 
in correspondence and should be willing to 
send free samples, give the prevailing 
credits, be willing to begin with small 
orders and to make the same prices on 
them as for large quantities, take great 
care in packing and shipping promptly, 
quote prices e. i. f. in lire, with metric 
weights and measures, and in general as- 
sume an attitude of confidence in custom- 
ers, instead of treating them with sus- 
picion. 

Another point which is often detrimen- 
tal to American chances of success is the 
tendency observed among certain Ameri- 
can manufacturers to put themselves too 
absolutely in the hands of their shipping 
agenis, who sometimes, for reasons best 
known to themselves, ship by the longest 
and most indirect routes, thus causing 
vexatious delays. A little attention to this 
point would save many a customer. 

Certain incandescent lamps of German 
manufacture are on sale here and have 
the advantage of using kerosene, which 
pays a duty of $4.75 for 220 pounds, in- 
stead of gasolene, on which the duty is 
just twice as much. This enables the re- 
tailer to sell kerosene at about 8.75 cents 
per quart as against about cighteen cents 
for gasolene. The reduction of the duty 
on gasolene which is being urged by the 
automobile manufacturers and clubs in 
this country will be made some time in 
the not too distant future, and this, of 
course, would give an impetus to the sale 
of lamps burning it, 
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THE ELECTRICAL SUPPLIES 
BUSINESS. 


SOME INTERESTING MATTER CONCERNING 
PROFITS AND THE GENERAL OUTLOOK. 


A matter of great interest to supply 
men and jobbers is the question of how 
much profit the jobbers should have on 
sales. This is a question often discussed, 
but never decided. A recent communica- 
tion to the ELectricaL REVIEW from a 
prominent supply man connected with a 
well-established house has much of in- 
terest in it, both for the supply man and 
the manufacturer. We quote from the 
correspondence as follows: 

“The concern has grown up with the 
electrical industry and is a fair sample 
of what is probably recognized as the 
average supply house. Not small, and not 
extremely large, it employs fifty hands. 
Its credit is high and the service given 
customers of the best quality. No one 
can enter its employ who has. not the 
requisite education, character and ability 
for advancement. Its aim has always 
been to please its customers, not by sell- 
ing goods so cheap that it could not afford 
to pay good salaries for competent em- 
ployés, but by rendering prompt, intelli- 
gent service with the minimum of annoy- 
ing mistakes. Its employés of six to ten 
years ago are now occupying all the re- 
sponsible positions, and it trains its em- 
ployés and pays them such satisfactory 
salaries that they are not looking else- 
where for positions. The largest single 
item of expense of this concern is that 
of salaries, which is about fifty per cent of 
the total expense. General expenses, such 
as rent, insurance, advertising, lighting, 
heating, catalogues, packing materials, 
stationery, traveling expenses, etc., are 
about thirty-seven and one-half per 
cent of the entire expenses, freight and 
hauling are ten per cent of expenses, post- 
age stamps are about two and one-half 
per cent. 

“The above shows what percentage each 
expense bears to the total expense of doing 
business. 

“The average cost of doing business in 
percentage based on the last eight years’ 
sales is fifteen per cent, which does not 
take into consideration the interest on 
capital invested, or losses on account of 
bad debts. The concern turns its capital 
about six times a year and loses about 
one-half of one per cent on uncollectabie 
accounts. On this basis and figuring capi- 
tal as being worth six per cent per annum, 
the cost for capital on sales amounts to 
one per cent, and by adding this and the 
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bad debt losses to the fifteen per cent, we 
have a total of sixteen and one-half per 
cent on sales, which the jobber must re- 
ceive before he can figure any profit on 
the business done. Inasmuch as the above 
percentages are based on sales and not on 
cost, it is readily figured that a jobber who 
should only add twenty per cent to cost 
would come out about even on his business, 
after taking into consideration interest on 
capital invested. 

“Of course a concern which acts as 
manufacturer’s agents and sells to other 
jobbers in large quantities would enjoy 
a lower expense rate on sales and inevit- 
ably a much lower rate of profit on such 
sales, but expenses and profits on these 
sales would not materially affect the net 
results in dollars and cents on what we 
have in mind as ordinary jobbing busi- 
ness. 

“An up-to-date supply house must 
carry a stock exceeding five thousand dif- 
ferent times, which come from at least 
three hundred different factories. The 
Jobber largely, if not entirely, absorbs 
what would otherwise be the factory sell- 
ing costs, and at the same time places the 
trade in position to get goods locally from 
hundreds of manufacturers. The legiti- 
mate laws of trade in a line so diversified 
as the electrical business compels the fac- 
tory to recognize and provide for the job- 
ber, and thereby promote the manufac- 
turer’s interest by always having his goods 
close to the place of consumption. The 
most prominent and most successful 
manufacturers in every line of trade, al- 
most without exception, sell their product 
through the jobbing houses in their par- 
ticular line of trade. Conceding this to 
be so, why is it not desirable for the 
manufacturer to take into careful con- 
sideration the jobber’s expenses, or what 
would be his expenses if he were markei- 
ing his products immediately at or near 
the place of use? 

“The interests of the electrical business 
demand a high grade of intelligence, and 
because of this fact it is not within the 
proper desire of any one in the business 
to cripple the service rendered by cutting 
salaries, and as a result the efficiency 
of employés, in order to reduce resale 
prices. The principal opportunity and 
about the only opportunity the jobber has 
of reducing expenses, is by giving atten- 
tion to his salaries, which, as already 
stated, amount to fifty per cent of his 
entire expenses. There is no quicker road 
to business suicide than employing de- 
ficient help, unless it is that of selling 
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goods at a price which does not cover the 
cost of doing business. 

“It is and has been a well-established 
fact that the electrical manufacturing and 
jobbing business, as a whole, have not 
paid the profits they should. Electric 
railways, electric light companies, tele- 
phone and telegraph companies, on the 
average have been extremely successful, 
but those who made and sold the supplies 
have not been so fortunate. 

“Harmony between jobbers and manu- 
facturers, recognizing the interests of both, 
must exist before they reap a fair share 
of the profits to which they should be 
justly entitled, and from above percentages 
of expenses it would seem that a jobber's 
profit, averaging twenty-five per cent on 
all sales figured on cost or twenty per 
cent if figured on sales made by him, 
would not be unreasonable as compared 
with other jobbers’ profit in other lines 
of trade, such as the wholesale hardware 
trade, plumbers’ supplies, etc.” 


The recent wide fluctuation in the price 
of bar copper has created an impression 
in many quarters that this would affect 
the price of electrical supplies, particu- 
larly those which come under the sched- 
ules including receptacles, sockets, clus- 
ters, flush switches and other adaptations 
of brass and copper. An inquiry insti- 
tuted among a number of prominent sup- 
ply men appears to indicate that no change 
in the price of basic staples in electrical 
production is imminent. About a year 
ago a horizontal increase in the cost of 
electrical staples was made by the manu- 
facturers, the supply men making a cor- 
responding increase in their distributing 
charges. This increase has been main- 
tained, and will very likely hold for at 
least six months more. l 

Concerning the statements which have 
been made, that the electrical manufac- 
turers and supply men will be caught 
long of high-priced copper, there seems 
to be no foundation in fact for this un- 
derstanding. As a matter of fact, the 
consumers have for some time been aware 
that a break was near at hand, and very 
little twenty-six-cent copper has been pur- 
chased. Copper has been bought on aà 
rising market, and even where any con 
siderable supply of copper stock at the 
higher prices is on hand, the profits al- 
ready made will discount the losses which 
may be involved. 
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American Institute of Elec- 

trical Engineers. 

The first fall mecting for the season of 
1907-1908 of the American Institute of 
Electrical Engineers will be held in the 
auditorium of the Engineering Societie3 
Building, 29 West Thirty-ninth street, 
New York city, on Friday, October 11, at 
8.15 P. M. 
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The Lusitania Arrives at 
New York. 


On Friday morning, September 13, the 
new Cunarder Lusitania reached New 
York and docked at the new pier prepared 
for her reception. This vessel is equipped 
with steam turbines, and it is noteworthy 
for this fact as well as that she is the 
largest vessel that has ever been launched. 
Her dimensions are 790 feet in length, 
eighty-eight feet in breadth, and a 
molded depth of sixty feet. Her gross 
tonnage is 32,500 and displacement 
45,000 tons. Her draft, loaded, is thirty- 
seven feet six inches. A striking feature 
of this vessel is her height, which makes 
less noticeable her great length. The 
height to the top of her funnels is 155 
feet. 

The first voyage of the Lusitania wa. 
followed with great interest on both sides 
of the Atlantic, because this vessel has 
been designed to try out the steam tur- 
bine for marine work on express 
steamers. On this voyage she broke sev- 
eral records, in spite of the fact that she 
was much delayed by fogs, and she 
reached New York with a considerable 
part of her coal supply unconsumed, in- 
dicating that she was not pushed to the 
utmost during the first trip. She sailed 
with remarkable steadiness and but lit- 
tle vibration. The vessel is equipped with 
quadruple propellers driven by steam tur- 
bines, with a total rating of 68,000 horse- 
power. Her sustained speed is about 
twenty-five knots, but during the trial 
trip she attained a speed of twenty-five 
and one-half knots. The outer propeller 
shafts are each connected to high-pressure 
turbines, the inner shafts being driven 
by low-pressure turbines. 

In the construction of this vessel every- 
thing has been done on a large scale. The 
keel-plate is five fcet wide, three and 
three-fourths’ inches thick. Associated 
with this flat keel is a vertical keel five 
feet wide, one inch thick, and to this are 
attached frames and beams making up 
the skeleton of the boat. The double 
bottom of the vessel is divided by this 
vertical keel and the transverse frames, 
making compartments in which water bal- 
last may be carried. The tops of these 
tanks are carried well around the tura 
of the bilge, so should the bilge plates 
be torn away and the hull pierced, enter- 
ing water could be confined between the 
inner and outer hottoms. The lower deck 
of the vessel is also made completely 
water-tight. She is divided into 175 
water-tight compartments, making her, 
it is believed, unsinkable. The doors com- 
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municating between the water-tight com- 
partments are controlled from the bridge, 
so that any and all of them can be closed 
automatically in a few seconds. 

The passenger accommodations of the 
vessel are excellent; the cabins and suites 
are beautifully fitted and provided with 
all luxuries. Every electrical device tend- 
ing to comfort has been installed. There 
are telephones, electric elevators and call 
systems. Wherever possible, electrical ap- 
pliances have been installed. As already 
mentioned, there are pasenger elevators 
running between the various decks. The 
cranes and capstans are driven by elec- 
tric motors, and there is a large number 
of ventilating fans, also driven elez- 
trically. Throughout the vessel special 
attention has been paid to the electric 
lighting, the effect everywhere being 
pleasing and satisfactory. She is, of 
course, fitted with wireless telegraphy, 
and during her first trip maintained al- 
most continuous communication with one 
side of the Atlantic or the other. A good 
deal of interest was added to her maiden 
trip by the messages which she sent out 
from time to time, stating the success 
of the voyage and the distance which had 
been covered during the daily run. 

— e0 
To Extend Electric Service. 

The public service commission of the 
Second District, state of New York, has 
announced that the New York Central 
& Hudson River Railroad Company will 
extend electric service to Croton on the 


Hudson and North White Plains on the | 


Harlem division, providing grade cross- 
ing eliminations are ordered for Mount 
Vernon, Tuckahoe and White Plains on 
the Harlem division and Ossining and 
Tarrytown on the Hudson division. 

The commission has issued an order for 
elimination of the three Harlem railroad 
grade crossings in Mount Vernon, above 
the New York city line. The De Milt 
avenue crossing, which is within the city 
limits of New York, will have to be con- 
sidered by the First District commission. 
The order for the elimination of the 
grade crosings on the Harlem railroad at 
Tuckahoe has also just been made by the 
Second District commission. 

Nearly all of the questions involved 
in the elimination of grade crossings in 
Ossining have been decided and a hearing 
has been appointed at Albany, September 
23, at 2 P. M., when a settlement of the 
remaining points will no doubt be reached. 

The commission is ready to take prompt 
action regarding the crossings at White 
Plains and Tarrytown on receipt of 
definite information from the village 
authorities. 
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More Capital for the Allis- 
Chalmers Company. 

Several reports have appeared in the 
daily newspapers concerning a readjust- 
ment of the management and affairs of 
the Allis-Chalmers Company. A persistent 
rumor is to the effect that W. V. Kelley, 
president of the American Steel Foundries 
Company, and E. H. Gary, chairman of 
the board of the United States Steel Cor- 
poration, were to hold important places 
on the executive board of the Allis-Chal- 
mers Company. In regard to this plan, 
E. H. Gary is quoted as saying: “My con- 
nection with the Allis-Chalmers Company 
has been nominal, and there is no inten- 
tion to make it active. My services are 
entirely devoted to the United States 
Steel Corporation. Still, I think, from 


the reports of the officers of the Allis- 
Chalmers Company, and from information 
otherwise received, that it should be very 
successful if it had a little more working 
capital, and its management somewhat 
strengthened. There is no connection be- 
tween the company and the United States 
Steel Corporation.” 


Association of Edison Illumi- 
nating Companies. 

At the annual mecting of the Associa- 
tion of Edison Illuminating Companies, 
held at Hot Springs, Va., September 10, 
ll and 12, the following officers and 
directors were elected: 

President—Alex Dow, vice-president 
Edison Iluminating Company, Detroit, 
Mich. 

Vice-President—Gen. George H. Har- 
ries, vice-president Washington Railway 
and Electric Company, Washington, D. C. 

Secretary—W. W. Freeman, vice-presi- 
dent and general manager Edison Elee- 
tric Illuminating Company, Brooklyn, 
N.Y: 


Treasurer—Louis A. Ferguson, second 
vice-president Chicago Edison Company, 
Chicago, Tl. 

Executive Committee—Charles L. Ed- 
gar, Boston, Mass.; Samuel Insul 
Chicago, Ill.; J. W. Lieb, Jr., New York 
city; J. B. McCall, Philadelphia; T. E. 
Murray, New York city. 

—_—_<@—-___ 
Direct Cable to Havana. 

On Wednesday, September 11, the cable 
steamer Silvertown left London, England, 
with over 1,300 miles of submarine cable 
to be laid between New York and Havana 
for the Commercial Cable Company. The 


object of laving a cable direct between 
New York and Havana, instead of follow- 
ing the old route between Cuba and 
Florida, is to give the company better 
facilities and reduce the time of trans- 
mission. 
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An Electrical Installation at Leeds, 


England. 

Probably electric power is used as freely 
in the district surrounding Leeds, Eng- 
land, as anywhere else in Great Britain. 
A ‘description of a typical motor-driven 
shop at the latter city is given here. This 
is the factory of Greenwood & Batley, 


where many kinds of machinery, includ- 


ing electrical apparatus, are manufac- 
tured. The power-house of this shop is 
equipped with six DeLaval steam turbines 
in sizes ranging from forty-five horse- 
power down to seventy-five horse-power 
the total equipment having an output of 
1,275 horse-power. Each of these turbines 
drives double armature direct-connected 
dynamos. These machines supply power 
and light to the whole of the works and 
are controlled from a simple switchboard. 
The shop contains 162 electric motors, 
ranging from forty horse-power down. As 
the shop has been changed over from 
steam driving to electrical driving, the 
motors have usually been arranged for 
driving the existing machinery by means 
of short lengths of shafting already in- 
stalled, a twenty horse-power motor being 
usually taken as a unit, and the machinery 
driven in groups. However, it has been 
found to be a great saving in power to 
have each machine tool driven by a sepa- 
rate motor, and in nearly all cases new 
tools are being so arranged. The wiring 
of the shops is simple, the cables being 
carried on cleats upon the roof standards 
to the various departments where distri- 
bution boards are fixed from which cables 
to the various motors run. Most of the 
lighting is done by means of enclosed arc 
lamps operated from special circuits. The 
turbines operate condensing, water being 
supplied by means of motor-driven pumps. 
Feed water is also supplied through motor- 
driven pumps although a steam-driven 
pump is held in reserve. Although, the 
turbines are relatively small, their con- 
sumption of steam has been comparatively 
low, being about nineteen pounds per kilo- 
watt-hour, or thirteen pounds of steam per 
brake-horse-power per hour.—Abstracted 
from Electrical Review (London), Au- 
gust 30, 


Practical Telephotography. 

A method of transmitting pictures elec- 
trically was devised in 1881 by Shelford 
Bidwell, who here describes it and at the 
same time gives some interesting particu- 
Jars regarding Korn’s latest method. 
Bidwell’s system was very simple and 
made use of a selenium cell. Two circuits 
were arranged, one consisting of the trans- 
mitting circuit and the line; the other, 
of the receiving circuit. Each of these 
was provided with a battery and arranged 
so that when the receiving apparatus was 
shunted across their connections, no cur- 
rent would flow through this device. This 
was arranged by means of an artificial line 
resistance at the receiving station, which 
was adjusted to balance the resistance of 
the line and the selenium cell. Any varia- 
tion in this selenium cell then would allow 
the current to flow through the receiving 
device. The transmitter consisted of the 
selenium cell mentioned and a cevlinder 
upon which the picture to be transmitted 
in the form of a negative was placed. By 
means of a lens, a small beam of light 
was thrown through this negative upon the 
cell, and as the former was moved along, 
every point of it came in succession under 
the beam of light. In this wav variations 
in the resistance of the cell, corresponding 
to the lights and shades of the negative, 
were brought about. The receiving device 
consisted simply of the evlinder rotated 
synchronously with the transmitter. Upon 
this a sheet of paper was stretched which 
had been dipped in a solution of potassium 
iodide. The platinum point rested upon 
this paper and traced a purple line, whose 
intensity varied with the current passing 
through the apparatus. In this way satis- 
factory reproductions were secured over 
short distances, but the apparatus was not 
able to comply with the conditions met 
on long lines. The svstem was very sim- 
ple, the only delicate device used being 
the selenium cell. About this no particu- 
lars are given. Mr. Bidwell describes also 
one of the recent improvements in Korn’s 
svstem. When using a selenium cell, a 
sluggishness, or hysteresis, of the material 
may render it incapable of responding 
quickly enough to the variation in the light 
falling upon it. This sluggishness is quite 
apart from the almost instantaneous 
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change which does take place, so that by 
depending upon the latter change only 
and neutralizing the affect of the former, 
the best results have been obtained. Korn 
accomplishes this by placing two receiving 
instruments in serics at the receiving sta- 
tion. One of these produces the photo- 
graphic reproduction of the picture be- 
ing transmitted; the other causes a corre- 
sponding variation in the light falling 
upon a second selenium cell connected in 
the receiving circuit so as to correct for 
the slow changes in resistance which take 
place in the transmitting device.—4b- 
stracted from Nature (London), August 
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The Heating of a Balloon Wire by 
Lightning. 

A description of the effect of a light- 
ning discharge which struck a balloon wire, 
destroying it, is given here by E. Gold, 
to whom the information was furnished 
by S. F. Cody. The accident happened 
in July last to a captive balloon carrying 
meteorological instruments, when it was 
at a height of 3,500 feet, and attached 
to about 4,500 feet of No. 19 Standard 
Wire Gauge, tin-plated piano wire. The 
drum to which the wire was attached was 
well carthed, as it was standing on a large 
solid iron plate which was buried about 
a foot and a half in the earth. The flash 
which struck the wire came in a horizontal 
direction, followed by a quick stroke to 
the earth. There was no smoke after the 
flash, but a deep, -hissing noise, caused 
probably by the falling of the wire. The 
latter was in many cases driven two or 
three inches into the earth. The balloon 
escaped, carrying the instruments, and 
was not recovered. Upon investigation it 
was found that, 250 yards from the drum, 
the wire had become less tempered, so that 
it would stand bending quite well. At 
the drum it was fused completely, but mae 
undamaged upon the drum. At the time 
of the accident the weather was dry and 
there was a light wind, but there had been 
no previous lightning. From specimens 
of the wire it appears that the heat de- 
veloped was sufficient to melt the tin but 
not to fuse the wire. By assuming that 
the process of heating was too rapid for 
any loss to take place by conduction, it 
was found that the ergs expended in heat- 
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ing must have been between a certain 


point 7.12 X 10? and 8.28 X 1023. Or, 


assuming the height of the cloud to be 
100 metres, the energy was sufficient to 
raise 73 kilogrammes, but not sufficient to 
raise 840 kilogrammes to the cloud level. 
The fact of the wire being less brittle in 
the lower portion points to the diminv- 
tion of the energy developed, but no rea- 
sonable explanation of this is apparent 
unless it was duc to an induction effect. 
A somewhat similar accident happened in 
April of this year, but in that case the 
wire was completely fused from the balloon 
to the winding-drum. The length of this 
wire was about one-half mile and the 
balloon about 2,000 feet up.—A bstracted 
from Nature (London), August 22. 
° < 
Three-Phase Power Supply of the 
Manchester Corporation. 

The concluding part of the description 
of the interesting three-phase power sup- 
ply of the Manchester, England, Corpora- 
tion is. given here. One feature of this 
system which has attracted attention is the 
fact that Manchester has always been con- 
sidered a stronghold of the direct-current 
system, so that the introduction of the 
three-phase system seems a departure from 
the usual trend of development. The 
work of installing the alternating-current 
system has been going on for the past five 
or six years. In certain installations, both 
alternating-current and continuous-cur- 
rent supply are needed from the three- 
phase mains, and both static transformers 
and converting plant are required in one 
station. In a typical substation for this 
purpose the high-tension switchboard is 
arranged to divide off the static transform- 
ers from the rest of the station at one 
end. The motor converters occupy the 
other end. One of these stations contains 
six 150-kilowatt static transformers, and 
two 200-kilowatt motor converters, giving 
a total equipment of about 1,300 kilowatts. 
The high-tension switchboard contains two 
feeder panels, a total output panel, two 
three-phase static transformer panels 
with control for six transformers, and two 
motor converter panels. The feeder panels 
each have a hand-operated oil-switch and 
transformers are each fitted with a double- 
pole oil circuit-breaker. The motor con- 
verter panels provide for a single triple- 
pole circuit-breaker on each panel and an 
overload relay. The cable connections be- 
tween the high-tension switch panels and 
the static transformers are laid in trenches, 
as are also the cables between the motor 
Converter panels and the machines. The 
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agreements made by the Manchester Cor- 
poration with consumers taking supply 
arrange that the station built shall be sup- 
plied by the consumer. Unless special 
provision is made, the corporation fur- 
nishes the transformers, either static or 
rotary, the high and low-tension switch- 
boards, and the cable connections between 
these and the plant. It is estimated that 
the cost to the corporation for these instal- 
lations is about $10 a kilowatt for static 
transformers and $16 when motor con- 
verters are used, for installations of 500 
kilowatts. The number of power consum- 
ers on the three-phase mains is at present 
ten, and the equipment of the substations 
amounts to 7,160 kilowatts; about 3,800 
kilowatts of this total is in motor convert- 
ers. The combined consumption of these 
ten consumers is over twelve million kilo- 
watt-hours a year. This power is used 
in two spinning mills, a wire works, a 
locomotive works, armor plate works, 
chain works, electric motor makers, ma- 
chine tool makers, chemical works, ete. 
The motors employed range in size from 
seven and one-half horse-power to 150 
horse-power; the largest induction motor 
having the latter rating. A number of 
other firms applied for power, and will 
be supplied as soon as practicable.—Ab- 
stracted from the Electrician (London), 
August 30. 
< 


An Electrical Agricultural Instal- 

lation in Saxony. 

A group of farmers situated to the West 
of Halle in the Province of Saxony em- 
ploy electric power for doing much of 
their work. D. S. Paxton describes here 
the equipment employed for this purpose. 
A supply of three-phase current at 3,000 
volts is obtained from the Mansfield elec- 
trical company by means of an overhead 
line mounted on wooden poles, except 
where it is necessary to cross a strect, 
when underground cables are employed; 
but the greater part of its length is across 
open country, and is protected by light- 
ning arresters of the horn type. No special 
protection against falling wires has been 
employed except where the poles are 
erected along a road, when a protecting 
net, consisting of three wires stretched 
longitudinally with cross wires at frequent 
points, is erected. Two transforming sta- 
tions have been equipped at Volkstedt and 
Polleben, and in addition to the low-ten- 
sion lines emanating from these several 
high-tension lines have been carried to con- 
venient points in the fields, for the opera- 
tion of threshing machinery at harvest 
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time. The Volkstedt transformer house 
contains five transformers in all, two 
rated at sixty kilowatts each, one at forty 
kilowatts and two at twenty kilowatts. 
The first three reduce the pressure from 
3,000 volts to 500 volts for the power cir- 
cuit, The other two reduce it to 220 
volts for lighting. The transformer house 
at Polleben has a somewhat smaller equip- 
ment, containing but two forty-kilowatt 
transformers for the power supply and 
two ten kilowatts for lighting. The total 
power connections to the two stations com- 
prise sixteen fixed motors at a total rating 
of about 140 horse-power. These drive 
chaff and root cutting and oat crushing 
machines, pumps and a number of ma- 
chines in connection with a potato alcohol 
distillery. On the lighting circuits there 
are nine arc lamps and about 1,000 incan- 
descent lamps. There is also an extensive 
system of wiring both on the power and 
lighting circuits to plugs at convenient 
positions, so that power and light are 
available at practically any point in the 
precincts of the farm buildings. There are 
six portable motors mounted in vans which 
are used for driving the various machines. 


One of these drives a circular saw, one a 


pump, another a band saw, etc. The dis- 


tributing lines are partly overhead and 
party underground. A large proportion 
of the interior wiring for lighting stores, 
ete., is carried out by means of bare tinned 
copper wires supported on porcelain 
insulators. The exterior arc lighting is 
also carried out largely from bare over- 
head wires. Power is obtained from the 
high-tension distributing lines mentioned 
above by means of connecting boxes 
mounted on special poles, erected immedi- 
ately beside the last pole of the transmis- 
sion lines. A triple-pole, high-tension 
switch is attached to this special pole, and 
is worked by a lever, the motion of which 
is transmitted to the switch lever by means 
of two wires, each intersected by porcelain 
insulators. The box is so arranged that 
it can be opened only when the switch is 
open. To utilize the power in these high- 
tension circuits, portable transformers are 
used, reducing the voltage to 500. Each 
of these is rated at forty kilowatts and is 
mounted on a strong wagon. A recording 
wattmeter is mounted on this wagon and 
a reel is attached containing about 1,500 
feet of heavily armored low-tension cable. 
The high-tension cable provided with each 
transformer is only sufficient to reach 
from the transformer wagon to the ter- 
minal box when the former is placed im- 
mediately at the special pole. It is said 
that this installation has fully met the ex- 
pectations of those who installed it, and 
has operated with considerable economy 
and much saving of time.—dAbdstracted 
from Electrical Engineering (London), 
August 29. 
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Westinghouse Integrating 
Wattmeters. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., has 
placed at the disposal of central station 
managers a fine line of accurate wattme- 
ters embracing a number of types adapted 
to the different classes of circuits and to 
different services. There is the type C 
for alternating-current circuits, single or 
polyphase, for house or switchboard serv- 
ice. The single-phase house service me- 
ters have glass or metal doors, and are 
arranged for two or three-wire service as 
desired. A prepayment meter for alter- 
nating current, the demand for which is 
constantly increasing, is available, and 
there are also a portable standard inte- 
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Fig. 1.—TypeE C, SINGLE-PHASE WATTMETER 
WITH METAL Cover. 


grating wattmeter for alternating currents 
and a direct-current wattmeter for two or 
three-wire service. 

The type C meters are made to include 
all classes of alternating-current service, 
with an extensive range of voltage, fre- 
quency and capacity, for two and three- 
wire, single-phase systems and for poly- 
phase systems for house service, supple- 
mented by a second form intended for 
switchboard mounting. The principle of 
operation is the same for all styles of type 
C meters. These meters operate on the 
induction motor principle. 

The moving element consists of a dise 
and shaft only. The disc is made as light 
as is consistent with mechanical strength, 
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the accuracy of this meter at light loads 
being largely due to the light weight of 
the moving element. There are two coils 
connected in series with the line and one 
coil connected in shunt. The coils are 
form wound, and the iron cores are lanı- 
inated. The three coils produce a rotat- 


Fig. 2.—RETARDING MAGNETS. 


ing field which induces eddy currents in 
the disc and causes rotation in the same 
manner as the primary of an induction 
motor causes the secondary to rotate. Fig. 
1 shows the type C single-phase watt- 
meter with metal cover. 


Jewel Screws 3 — > © 


Fig. 3.—LoweErR BEARING. 


The retarding magnets are made from 
a grade of steel that has been adapted for 
this class of work after years of investi- 
gation. The magnets are placed at the 
dise diametrically opposite to the operat- 
ing coils and retard the disc motion by 
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induced current. The retarding force is 
directly proportional to the speed of the 
disc, and as the torque of the meter and 
the speed are proportional to the load, the 
reading of the meter follows closely a 
straight line law. The effect of this re- 
tarding force can be decreased by moving 
the permanent magnets toward the disc 
centre, or can be increased by moving the 
magnets toward the circumference of the 
disc. The disc is pressed from a sheet of 
aluminum, and has ridges formed on the 


Fic. 4.—SEcTION OF POLYPHASE OPERATING 
ELEMENTS. 


surface, thus truing, balancing and stiff- 
ening the disc. A black mark is visible 
on the edge of the disc when the meter 18 
operating, so that the revolutions may be 
counted for purposes of test. Fig. 2 shows 
the retarding magnets. l 

The bearing is equipped with a single 
ball and cupped sapphire jewels. The con- 
struction of the bearing is shown 1° 
Fig. 3. . 

The individual wheels of the wheel train 
are made to gauge and carefully fitted. 
the complete train operating with preci- 
sion and exactness. 

The dials are furnished for 4 number 
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of capacities and read direct in kilowatt- 
hours without requiring the use of a con- 
stant. 

The meter may be secured to any ver- 
tical surface, three holes for mounting 
screws being provided for this purpose. 

The operating parts and permanent 
magnets, wheel train, dial and bearings 
are supported by a cast-iron frame secured 
to the case. 

Connecting leads are brought in at the 
top of the meter and secured to the ter- 
minals, which are insulated by heavy fibre 
blocks. 

Fig. 4 shows a section of a polyphase 
operating element. The polyphase watt- 
meter consists of two single-phase meter 
elements with two discs mounted on one 
shaft and registering the load with one 
dial for either two or three-phase. The 
construction requires a modified form of 
case, and the increased number of leads 
make a change in the terminal boxes nec- 
essary. Two entirely separate porcelain 
blocks are used, situated at a mid position 
on both sides of the meter and fitted with 
metal covers arranged for wing nut seals. 


Fia. 5.—Type C, Sinaue-PHask WATTMETER 

FOR SWITCHBOARD SERVICE. 
The case is entirely of metal, and the 
cover is in one piece. The case supports 
the internal parts and provides the mount- 
ing lugs. The cover is held in position 
by ball rods top and bottom, which are 
provided with wing nuts and seals. The 
performance of this meter is similar in all 
respects to that of a single-phase instru- 
ment, and the power registered on the 
shunt dial is the entire true amount con- 
sumed in all phases of the circuit at any 
power-factor. 

Fig. 5 shows the type C single-phase 
wattmeter for switchboard service. This 
is an adaptation of the standard type C 
mechanism into a special form more 
Properly fitted for switchboard service. It 
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is adapted for mounting directly upon the 
panel, and connections are made to the 
circuit by means of binding screw ter- 
minals above and below. The upper ter- 
minals are for the potential leads, and the 
lower terminals for the current leads. The 
characteristic feature of the switchboard 
meter is the enlarged circular dial. 

Fig. 6 shows the alternating-current 
prepayment wattmeter. This consists of a 
meter element and a prepayment attach- 
ment. The prepayment attachment dis- 
connects the line when the amount of 
electrical energy equals the amount of 
money deposited at a given rate per kilo- 
watt-hour. The prepayment feature 
adapts this type of meter for installations 
where the ordinary wattmeter would not 
give satisfactory service, and where there 
would be no simple means of charging for 
the current, as in meeting halls, stores and 
offices which rent for short periods to dif- 
ferent parties. Only such an amount of 


APE 


Fia. 6.—ALTERNATING-CURRENT PREPAYMENT 
WATTMETER, 


current is supplied as has been paid for 
in advance. Payments may be made bc- 
fore the full amount of current previously 
paid for has been consumed. Payments 
are made with twenty-five-cent pieces, and 
the amount of current paid for is indi- 
cated by the large hand on the dial. Any 
payment up to a total amount of $2.50 
may be made at one time, at which point 
the hand indicates full, and further pay- 
ments will not be registered. 


— 0M 
Improved Contactor. 


The Cutler-Hammer Manufacturing 
Company, of Milwaukee, Wis., maker of 
electric controlling devices, has recently 
placed on the market an improved type 
of contactor. These contactors are used 
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for handling main-line currents where the 
nature of the service is severe. In such 
cases it is customary to employ a Con- 
trolling panel consisting of a number of 
contactors, this panel in turn being con- 
trolled by a master controller designed to 
regulate the secondary current, which 
energizes the solenoids of the contactors. 

The improved contactor here illustrated 
is a compact and strongly constructed 
piece of apparatus, and is provided witn 
an exceptionally powerful blow-out mag- . 
net. The main-line circuit is closed by 
the solenoid raising a pivoted arm, carry- 
ing a thick copper plate, to a point where 
contact is made with a pair of stationary, 
laminated copper brushes. Arcing on this 
contact is prevented by providing an aux- 
iliary copper and carbon contact in the 
field of a powerful blow-out magnet, which 
instantly extinguishes the are incident to 
the breaking of the circuit. This aux: 
iliary contact closes before the main con- 
tact is made and opens after the main con- 


IMPROVED CONTACTOR. 


tact is broken, thus effectually preventing 
any sparking on the main contact. 

A noteworthy improvement is the pivot- 
ing of the blow-out shields, permitting 
these to be raised (as shown in illustra- 
tion) so as to expose the auxiliary carbon 
and copper contact. The present con- 
struction makes renewal of either con- 
tact, or of the coiled spring (visible 
Just above the carbon contact), a 
matter of a few moments only. At a re- 
cent test at one of the largest Pittsburg 
steel mills a 220-volt circuit was opened 
and closed by a contactor of this type 
88,000 times before renewal of the copper 
and carbon contacts became necessary, and 
—on a test to determine time required 
for repairs—the old contacts were removed 
and new ones inserted in less than two 
minutes. 
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The Holophane Company. 

The sales force of the Holophane Com- 
pany has recently been augmented by 
Morgan P. Ellis and Harry P. Struben. 
The former comes from the Electric Ap- 
pliance Company, of Chicago, and will 
travel the northwestern states. Mr. 
Struben was, until lately, connected with 
the engineering department of the Penn- 
sylvania Railroad Company, with head- 
quarters at Baltimore. He will have the 
southwestern territory for Holophane. 

The large number of gas and electrical 
engineers, architects and cen- 
tral station men who are be- 
coming interested in illuminat- 
ing engineering, and who call 
upon the Holophane Company 
for data on this science, has 
led to the engagement by the 
company of T. R. Pemberton, 
‘in the position of office sales- 
man and demonstrator. ‘The 
Holophane Company has a 
very complete demonstration 
room, in which the illumina- 
tion value of its product is 
shown. 

The company has added to 
its engineering department, T. 
W. Rolfe, engineer, and C. W. 
Heck, designer. 

Mr. Heck resigned from the Safety 
Car Heating and Lighting Company to 
establish a department of special fixture 
designing for the Holophane Company, 


this department being necessary to take - 


care of the growing number of large 

lighting installations being handled by 

the Holophane illuminating engineers. 
——_—_-@o—— 


An Insulating Pipe Covering. 

The H. W. Johns-Manville Company, 
100 William street, New York city, is 
placing on the market a sectional cover- 


ing of a specially prepared asbestos paper 
in a laminated form, thoroughly impreg- 
nated and coated with a high-grade water- 
proof insulating compound which presents 
an effective barrier to the transmission of 
electric current. This is designated as 
“Electroless” pipe covering. It acts as 
an insulating medium between the pipe 
and ground, and, being made of inde- 
structible materials, is permanently du- 
rable and has a lasting efficiency. 

“Electroless” pipe covering is one-quar- 
ter to three-eighths of an inch thick, and 
is furnished in sections three feet long 
to fit various sizes of iron and lead pipes. 
All longitudinal and abutting joints are 
securely sealed by means of strips and 
insulating cement, which are furnished 
with the covering. For sleeve coupling a 
special sleeve of “Electroless” pipe cover- 
ing is provided. 
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Ward Leonard Reversing 
Motor-Starters. 
The accompanying illustrations show 
two views of the ERSU type three-horse- 


_ power, 220-volt reversing motor-starter 


made by the Ward Leonard Electric Com- 
pany, Bronxville, N. Y. This reversing 
starter is a combination of two distinct 
no-voltage-release motor-starters mounted 
on one slate and operated by one control- 
ling lever. The controlling lever will start 
the motor in either direction of rotation. 
If the motor is running in one direction, 


WARD LEONARD TyPE ERSU REVERSING 
MOTOR-STARTER. 


the movement of the controlling lever to 
its initial position stops the motor. The 


further movement in the opposite direc- . 


tion reverses the motor. It is impossible 
to cut out the resistance of each starter 
at the same time, for the controlling lever 
is always interlocked with either one or 
the other of the movable levers, except 


when both levers are in the open-circuit 
position. The movement of the two mov- 
able levers in opposite directions to cut out 
resistance opens the circuit of each starter 
—that is, in order that either starter can 
be used, the reversing lever must be in 
its open-circuit position. This starter 
can be used to start. in either direction of 
rotation any kind of a continuous-current 
motor, whether shunt, series or compound- 
wound; whether separately excited or any 
other type. The resistance is entirely en- 
closed, moisture-proof and fireproof. The 
face plate is covered with a sheet-metal en- 
closing case, and the rheostat should fulfil 
the underwriters’ rules covering enclosed 
rheostats or cabinets for use in dusty or 
linty places. 
—___<@<___ 

Chicago Edison Company stockholders 
at a mecting on Monday, September 16, 
voted unanimously for a consolidation 
with the Commonwealth Electric Com- 
pany. Edison stockholders receive $160 
in new stock for each $100 of present 
holdings and sixty per cent additional in 
trust certificates. 
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Allis-Chalmers Machines in 
Coke and Coal Mines. 

The Allis-Chalmers Company, Mil- 
waukee, Wis., as has been noted in 
previous issues, has made extensive in- 
stallations in coke and coal mines through- 
out the country, among which may be 
mentioned tthe following: 

The Monongehela River Consolidated 
Coal and Coke Company is now installing 
two 200-kilowatt engine-type generators at 
the Gallatin plant, Milesville, Pa. 

The Elkins Coal and Coke Company, at 


DIAGRAM oF CONNECTIONS, TYPE ERSU 
REVERSING MOTOR-STARTER. 


Morgantown, W. Va., has an order equip- 
ment for its mining operations. The 
present contracts call for one 200-kilowatt, 
twenty-five-cycle, 2,300-volt, three-phase, 
engine-type alternator and one 200-kilo- 
watt rotary converter, three seventy-five- 
kilowatt transformers, one 300-horse- 
power, 2,200-volt, rotor-type induction mo- 
tor and one twenty-horse-power induction 
motor. For several years the company has 
been using two 125-horse-power direct-cur- 
rent motors for driving crushers. 

At Du Bois, Pa., the Buffalo & Susque- 
hanna Coal and Coke Company has in- 
stalled three compound compressors for 
coal-mining operation; compressed air in 
this particular installation being prefer- 


_ able to electricity. 


The Jones & Laughlin Stee] Company 
has purchased a 500-kilowatt synchronous 
motor-generator set for supplying power 
for the operation of coke ovens at its new 
works at Aliquippa. It may be of in- 
terest to note that the synchronous motor- 
generator set receives twenty-five-cycle, 
three-phase current at 6,600 volts from the 
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main poweg plant, which has a large ca- 
pacity in  Allis-Chalmers engines and 
generators. 

The River Coal Company and National 
Mining Company together, which are 
subsidiary to the steel corporation, have 
a total of about 400 horse-power in direct- 
current motors driving crushers. 

The Norfolk & Western Railway Com- 
pany has a total of over 400 kilowatts in 
generating capacity in the West Virginia 
coal fields. 


The Holmes & Allen Under- 


running Trolley Head. 

The accompanying illustrations show 
two views of the flexible under-running 
trolley head designed and manufactured 
by Holmes & Allen, of Wellington, New 
Zealand. One of the serious troubles in- 
cident to the operating of overhead trolley 
systems is the Jumping of the trolley wheel 
from the wire, especially at high speeds 
or when passing cross-overs which may be 
slightly out of line. The under-running 
trolley head here described is so arranged 
that no matter what the speed of the car, 
the grooved trolley wheel follows the con- 
formation of the wire, taking the turns 
and cross-overs with but little bumping, 
and the effect of such bumping is so 
cushioned that the grooved wheel always 
hugs close to the trolley wire. In 
numerous private and official trials in 
Australia it is stated that it has been 
found impossible to dislodge this trolley 
even by excessive driving upon down 
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SDE View or FLEXIBLE UNDER-RUNNING 
TROLLEY HEAD. 


With this trolley head a V-type trolley 
Wheel is used, which fits the wire and 
Swivels with it. The wheel spindle is car- 
med in two sliding blocks resting in 
guides, which, by the aid of light springs, 
keep the wheel normally in alignment. 


ELECTRICAL REVIEW 


These springs are under compression while 
the wheel is on the wire, and therefore 
compensate for any irregularities in run- 
ning. 

Beside the under-running type of head 
which is here described, Holmes & Allcn 
also having patented a non- 
fouling swiveling head. This 
head has met with great 
success. One of the most 
important claims for this 
type of trolley head is that 
it allows side-pole construc- // 0| 
tion, giving the trolley wire 
a displacement of as much 
as eight feet from the centre 
of the track. 

It is stated that the use 
of these trolley heads will 
effect a saving on a 100-car 
system of at least $5,000 a 
year. Garnet B. Holmes, 
one of the inventors, is at 
present in New York city, 
making his headquarters at iy 
116 West Seventy-ninth (i 00 
street, arranging for trials 
of the apparatus and also 
negotiating the organization 
of a company to manufac- 
ture and install the devices in the United 
States. The inventors have sold a six 


Top VIEW oF FLEXIBLE UNDER- 
RUNNING TROLLEY HEAD, SHow- 
ING DISPLACEMENT OF TROLLEY 
W HEEL. 

months’ option of the European rights of 

this patent for $7,250. It is expected 

that the syndicate which purchased this 
right will realize handsomely, the 
patentees receiving half of the profits of 


each installation. 
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Commercial Electric Ranges. 

The accompanying illustrations show 
two forms of electric ranges manufac- 
tured by the Manhattan Electric Range 
Company, 150 Nassau street, New York 
city. Fig. 1 shows a broiler and sala- 
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Fre. 1.—BROILER AND SALAMANDER. 


mander set designed and built for the 
Plaza Hotel, Fifty-ninth street and Fifth 
avenue, New York city. This set is fin- 
ished in Russia iron with tile ends and 
polished-steel frame, and operates on 110 
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Fia. 2.—STaNDARD ELECTRIC RANGE. 


volts. Fig. 2 shows a standard range de- 
signed to cook for from six to fifteen 
persons. The total capacity is nine kilo- 
watts, and it operates on fifty to 220 volta, 
either alternating or direct current. The 
range is finished in Russia iron, nickel 
or polished steel. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MILWAUKEE NORTHERN MORTGAGE— The Milwaukee 
(Wis.) Northern Railway Company has filed a mortgage to the 
Fidelity Trust Company, of Wisconsin, as trustee, to secure an 
issue of not exceeding $4,000,000 first mortgage thirty-year five 
per cent gold bonds. The company is authorized to construct and 


operate an electric railway between Milwaukee, Sheboygan and 
Fond du Lac, Wis. 


NEW TELEGRAPH COMPANY—J. P. Hornaday, formerly of 
Cincinnati, Ohio, is promoting a new telegraph company. The an- 
nouncement of the projected new company was first made in 
Chicago by L. K. Davis. It is to be called the American Union 
Telegraph Company, with a capital of $5,000,000. Mr. Davis says 
the new company will be ready to begin operations by January 1. 
The plan is to lease telephone wires and use them as telegraph 
lines. 


MEXICAN LIGHT AND POWER COMPANY TO INSTALL NEW 
PLANT—Charles H. Cahan, general attorney and resident director 
of the Mexican Light and Power Company, Limited, has arrived 
in Mexico City from Montreal, after an absence of two months. 
Mr. Cahan says that the board of directors of the Mexican Light 
and Power Company has decided to push the work on the second 
hydraulic installation on the Necaxa river, near Huauchinango, and 
for the purposes of the company in Mexico has issued additional 
stock to the amount of $2,400,000, gold, which has been taken up 
at par in Montreal and London. The installation at Huauchinango 
is to be a duplicate of that at Necaxa, and in the neighborhood 
of $5,000,000, gold, will be spent on it. The work will be in charge 
of R. F. Hayward, general manager of the company. 


ASSENT TO TELEPHONE REORGANIZATION—Prominent 
bondholders of the United States Independent Telephone Company 


have filed notice of their acceptance of the plan for reorganization. l 


They have made good their notice of intention to support the plan 
by subscribing for the full amount of the bonds of the proposed 
new corporation to which they are entitled. Among those who 
have subscribed are Hiram W. Sibley, James S. Watson, George 
Eastman, Walter B. Duffy, Granger A. Hollister, James G. Cutler, 
William F. Balkam, Herman C. Cohn, Henry S. Cohn, Thomas F. 
DeVine, Bernard F. Devine, S. L. Elsner, Simeon Adler, H. F. At- 
wood, Gustav Erbe, George R. Fuller, Isaac Gibbard, William S. 
Hale, Walter S. Hubbell, Charles J. Bissell, C. H. Huttig, Dr. J. 
M. Lee, Charles A. Menter, Edward W. Peck, Lucius W. Robinson, 
Fred S. Todd, John P. Weston, Philip H. Yawman and Joseph W. 
Taylor. The members of the reorganization committee have sent 
out to the bondholders a lengthy letter outlining the reorganization 
plan in detail. 


RECEIVER FOR GEORGIA ELECTRIC COMPANY—The North 
Georgia Electric Company has been placed in the hands of a re- 
ceiver on a petition of Elwood Allen and W. D. Chamberlain, of 
Dayton, Ohio, and the Western Union Telegraph Company. The 
North Georgia Electric Company has a plant of 50,000 horse-power 
capacity on the Chattahoochee river and sells power to a number 
of points near Atlanta. Samuel C. Dunlap, of Gainesville, was ap- 
pointed temporary receiver. The allegation is made that the 
defendant company owes more than $1,000,000, and that it has 
“practically ceased all efforts to develop its water power.” Differ- 
ences of opinion between the officers and stockholders are alleged 
to exist, and it is stated that the interest account of the company 
is $60,000 per annum. Further statements were made in the peti- 
tion to the effect that there are outstanding $650,000 of bonds on 
what are designated as the Dunlap, Wilson, Etowah and Southern 
Light and Power properties. It is alleged that during the year 1906 
the company proposed an issue of bonds to the amount of $7,500,- 
000, and made its deed of trust to the Knickerbocker Trust Com- 
pany, of New York, to secure this issuance, and that upon this 
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deed $400,000 of bonds have been issued. It is charged that the 
interest is overdue on a large number of these securities. 


NEW COLORADO POWER COMPANY ORGANIZED—Formal 
organization of the Summit Power Company was perfected on 
September 7, at Denver, Col., under the legal direction of Charles 
A. Frueauff, formerly of Denver, now counsel for Henry L. Doherty 
& Company, of New York, by the election of the following officers 
and directors: Henry L. Doherty, president of the Denver Gas and 
Electric Company, and of a number of other gas and electric prop- 
erties throughout the East, chairman of the board; William J. 
Barker, president of the Northern Colorado Power Company, and 
vice-president and general superintendent of the Denver Gas and 
Electric Company, president; W. C. Sterne, vice-president and 
general manager; Frank W. Frueauff, vice-president of the Denver 
Gas and Electric Company, and a number of other gas and electric 
companies, treasurer; John T. Brady, treasurer of the Denver Gas 
and Electric Company, assistant treasurer, C. N. Standard, secre- 
tary of the Denver Gas and Electric Company, secretary; George S. 
Pearson, assistant secretary; Norman G. Kenan, president of the 
Union Gas and Electric Company, of Cincinnati; Emile Maertens, 
of Providence, R. I., president of the Connecticut Power Company, 
Senator R. J. Bardwell, of Denver. A great water power plant at 
Dillon, in Summit county, will be the source of a supply of electrical 
power for the Argentine, Montezuma, ‘Frisco, Kokomo, Dillon and 
Breckenridge mining districts, on a basis that will cause the open- 
ing of new mines, as well as the increased development of those 
now in operation. Machinery to the value of more than half a 
million dollars has been ordered. 


PERSONAL MENTION. 


MR. JAMES F. McLAUGHLIN, Philadelphia, Pa., will, it is an- 


nounced, succeed John C. Sager as chief of the Philadelphia Elec- 
trical Bureau. 


MR. E. L. HAINES, vice-president and general manager of the 
National X-Ray Reflector Company, Chicago, Ill, was a visitor at 
the Electrical Show and Canadian Electrical Association convention 
in Montreal last week. 


MR. J. N. SHANAHAN has been made general manager of the 
Washington, Annapolis & Baltimore Electric Railroad Company’s 
line between Baltimore and Annapolis, Md. The company expects 
that the road between these points will be in operation within 
ninety days. 


MR. J. M. BRADLEY, superintendent of the electrical depart- 
ment of the Birmingham Railway, Light and Power Company, 
Birmingham, Ala., has resigned to engage in other -business. Mr. 
Bradley has been connected with the Birmingham company and its 
predecessors for twenty-two years. 


MR. I. H. MCEWEN has been appointed assistant superintendent 
of the West Shore Railroad between Utica and Syracuse, N. Y. 
in charge of the affairs of the Oneida Railway Company. The ap- 
pointment was made by Division Superintendent F. H. Harrington, 
of the Mohawk division of the New York Central Railroad. Mr. 
McEwen has been identified for some time with the office of 


General Superintendent J. H. Hustis, of Syracuse, as general 
agent. 


MR. W. A. TEN WINKEL, publicity manager of the Electric 
Controller and Supply Company, of Cleveland. Ohio, was married 
on Wednesday, September 4, in Cleveland, to Miss Mabel Bucholz 
Mr. and Mrs. Ten Winkel have been making an extended wedding 
trip and are now visiting New York. Congratulations to Ten 
Winkel. Everybody knows him and everybody likes him. Mr. 
Ten Winkel has been very successful in creating for his company 


a strong line of advertising that is producing very satisfactory 
results. 
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NEW INCORPORATIONS. 


MILWAUKEE, WIS.—The West Wisconsin Telephone Company, 
Glenwood. An amendment increasing its capital from $7,000 to 


$12,000. 

DENVER, COL.—The Black Cloud Power Company, Denver. 
$50,000. Incorporators: Lester A. Newell, James K. Robinson and 
Arthur Ponsford. 

OXFORD, MISS.—The electric light plant at the University of 
Mississippi was burned recently, entailing a loss of $10,000, not 
covered by insurance. 

JERSEY CITY, N. J.—Merchants’ Electric Light and Power Com- 
pany. $250,000. Incorporators: Frank H. Lowrie, Richard S. 
Karrick and J. R. Blinck. 


BRITT, IOWA—The city council has contracted with the Britt 
Light and Power Company for forty-candle-power lamps to be put 
at nearly every corner in the town. 

PITTSBURG, PA.—Franklin Electric and Construction Com- 
pany, Pittsburg. $5,000. Incorporators: H. J. L. Booth, Thomas 
G. Hodgdon and E. .Zachausas, Pittsburg. 


MILWAUKEE, WIS.—The Superior Rural Telephone Company, 
town of Superior, Douglas county. $2,500. Incorporators: George 
H. Selden, Riley S. Hartley and Henry Ward. 


JERSEY CITY, N. J—The Bath Electric Service. 
and operate electric light, gas, water and power plants. 
divided into 1,000 shares of the value of $100 each. 


AUSTIN, TEX.—Ferris Light and Power Company, of Ferris, 
Ellis county. $4,000. Incorporators: W. W. Batchlor, C. A. 
Weatherford, J. S. Wilson, C. N. Brooks and John V. Jones. 


HARRISBURG, PA'—People’s Bell Telephone Company, Edin- 
boro. $6,000. Incorporators: M. S. Gillespie, Joseph Taylor, E. W. 
Marsh, Edinboro; A. A. Culbertson, Erie; John A. Day, Youngsville. 


HARRISBURG, PA.—Conocheagne Electric Light, Heat and 
Power Company, Markes. $30,000. Incorporators: E. B. Duehl, 
Lehmasters; Seth Lemaster, Markes; D. F. Metcalfe, Mercersburg; 
John A. Diehl, Marion. 


MADISON, WIS.—The Marquette Telephone Company, Montello; 
$5,000; incorporators, M. H. Pratt, Jennie Wood and Dr. F. C. Wood. 
The Rice Lake & Northeastern Telephone Company, Rice Lake; 
$10,000; incorporators, W. H. Bundy, L. S. Everts and J. B. 
Horsman. 


To construct 
$100,000, 


ELECTRICAL SECURITIES. 


The advance in market prices was not sustained last week; in 
fact, there was a decline registered in several important indus- 
trials. The decline centred principally in the copper and metal 
Stocks, but later extended to include a large portion of the entire 
list. One of the features of the week’s activity was the break in 
copper prices and the semi-official announcement that some of the 
Producers, notably the Amalgamated, would shut down a part of 
their mines. The successful flotation of the New York city bond 
issue was another important development of the week. Outside of 
the satisfaction of putting out the entire issue at a smal] premium, 
it showed that when the proper inducement is made, there is any 
amount of money available. Business in general continues to be 
800d, and it is estimated that both the cereal and cotton crops 
Will prove of bounteous dimensions. The summer, although late 
in arriving, has been late in departing, and it is presaged that if 
frost is held off for another week that there will be a bumper 
corn crop. The harvesting of the wheat crop is already well 
under way. It is estimated also that, due to the poor showing 
made by crops abroad, there will be a call upon this country for 
agricultural products to the amount of at least $200,000,000. The 
August pig iron statistics show a production of 2,250,000 tons, or 
& decrease of only 5,190 tons from the output for July, whereas a 
much larger contraction had been predicted. The legal victory of 
the Pennsylvania Railroad in receiving a decision declaring the 
Pennsylvania State two-cent fare bill unconstitutional was also a 
favorable development, and indicates the attitude of the judiciary 
as opposed to reckless legislation. , 

Dividends have been declared on several important systems, 
among which may be mentioned the following: 
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The Cumberland Telephone and Telegraph Company; regular 
quarterly dividend of 134 per cent, payable October 1. 
Manila Electric Railroad and Lighting Corporation; 


quarterly dividend of 1 per cent, payable October 1. 
The Capital Traction Company, of Washington; regular quarter- 


ly dividend of 1144 per cent, payable October 1. 
New Orleans Railway and Light Company; quarterly dividend 


of 54 per cent, payable October 15 on $10,000,000 preferred stock to 


holders of record on September 30. 
Cincinnati Street Railway Company; regular quarterly dividend 


of 1% per cent, payable October 1. 
Cincinnati Gas and Electric Company; regular quarterly divi- 


dend of 1% per cent, payable October 1. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 14. 


regular 


New York: Closing 
Allis-Chalmers common.............ccceeee. 614 
Allis-Chalmers preferred.............ccccee0. 18 
Brooklyn Rapid Transit..................0.. 44 
Consolidated GaS.......... ccc cc cee cca c ccc 104% 
General J8lecttile ss s:pc5 cau eeee taser eee bbe es 123 
Interborough-Metropolitan common.......... 8% 


Interborough-Metropolitan preferred......... 26 
Kings County Electric................. cece 
Mackay Companies (Postal Telegraph and 
Cables) COMMODN...........cccccececcces 
Mackay Companies (Postal Telegraph and 
Cables) preferred................0ccceee 63 


Manhattan Elevated.............. ccc ce ceee 114 
Metropolitan Street Railway................ 45% 
New York & New Jersey Telephone......... 100 


Western Union.............. ccc eee ccc ee eee 76 


The guaranteed quarterly dividend of 13; per cent on the 
capital stock of the Manhattan Railway Company will be paid 
October 1 to stockholders of record at the closing of transfer books 
on September 13. Books will reopen on September 25. 

The total orders booked by the Westinghouse Electric and 
Manufacturing Company during August amounted to $4,000,000, 
which includes several large contracts with eastern railroads. 
The shipping department has been pushed to its utmost to catch 
up with orders and during August sent out an average of twenty- 
eight cars per day, which is equivalent to considerably over 10,000 
tons of material for the twenty-seven working days. 

The directors of the Western Union Telegraph Company have 
declared the regular quarterly dividend of 114 per cent on the 
capital stock, payable October 15. Books closed September 20 and 
will reopen October 11. For the first time in a long period 
Western Union officials have decided to issue no quarterly state- 
ment for the three months ended September 30. It has been the 
custom of the company for many years to issue regular quarterly 
statements of earnings. No reason has as yet been given for this 


action. 


Boston: Closing. 
American Telephone and Telegraph......... 105% 
200 


Edison Electric Illuminating................ 
Massachusetts Electric.................0c00e 48 
New England Telephone.................... 
Western Telephone and Telegraph preferred. — 


The annual report of the Edison Electric Illuminating Company 
of Boston for the year ended June 30, 1907, is as follows: gross, 
$4,020,620; expenses, $2,591,823; net, $1,428,797; other incidentals, 
$41,340; total net, $1,470,137; interest, $176,451; balance, $1,293,686; 


dividends, $1,304,283; deficiencies, $10,597; previous surplus, 
$213,409. ' 
Philadelphia: Closing. 
Electric Company of America............... 9 
Electric Storage Battery common........... 45 
Electric Storage Battery preferred.......... 45 
Philadelphia Electric................000c0ee 754 
Philadelphia Rapid Transit................. 19% 
United Gas Improvement.................:. 851% 


The directors of the United Gas Improvement Company have de- 
clared a quarterly dividend of 2 per cent (one dollar per share), 
payable October 15, to stockholders of record at the close of busi- 


ness September 30. 


Chicago: Closing. 
Chicago Telephone............ ccc cece cece 116 
Chicago Edison Light..... dra. techs tareeal E EEA 135 
Metropolitan Elevated preferred............. 60 
National Carbon common................... 72 

112 


494 


ELECTRIC LIGHTING. 


PETALUMA, CAL.—The Pacific Gas and Electric Company has 


awarded a contract to the Globe Construction Company to erect a 
substation building on First street. 


ALBANY, N. Y.—The Schaghticoke Electric Power Company 
has filed with the secretary of state an amended certificate of in- 


corporation extending the operations of the company to the counties 
of Schenectady and Montgomery. 


TOLEDO, IOWA—The city council has entered into a new light- 
ing contract with the Tama & Toledo Electric Light and Railway 
Company which will give the city the same amount of light at 


about one-fourth the cost. This will also apply to commercial 
business. 


STERLING, COL.—The Sterling Electric Light Company has 
been sold to State Senators J. C. Berger and Bardwell, of Denver, 
for $35,000. The sale includes all franchises for heating and 
lighting the town of Sterling. The new owners expect to remodel 
and enlarge the electric light works, and will also build an ice 
plant this fall. 


LA CROSSE, WIS.—La Crosse capitalists, headed by the La 
Crosse Water Power Company, which is building a large water- 
power plant near Hatfield, is making arrangements to furnish light 
and power to a series of southern Minnesota towns and villages, 
including Caledonia, Spring Grove, Preston, Houston Hokah, and 
other places in Fillmore and Houston counties. 


- MUSKEGON, MICH.—The Grand Rapids-Muskegon Water Power 
Company, now about to generate electrical power from the Croton 
dam, has announced that the Croton dam is only the second of a 
series of six, dams to be built and that the remaining four will 
be constructed within the next ten years at different points near 
Newaygo. When the sixth is completed it is expected that 66,000 
horse-power will be developed. 


CHARLESTON, S. C.—The Charleston Water and Light Com- 
pany has submitted a statement of the cost of construction of its 
plant, showing it to be nearly $1,300,000, to the joint committee of 
water supply of city council and the citizens’ advisory committee. 
The attorneys representing the water company, city council and the 
citizens’ committee are how at work endeavoring to agree upon the 
form of the franchise. When completed it will be presented to the 
city council for consideration and action. 


OZARK, ARK.—The electric light company at this place is 
now fully organized., The stockholders elected the following di- 
rectors: A. Bueglar, Alfred Sax, John J. Sax, H. S. Hembree, Father 
Placidus, of Altus; W. C. Bill, A. D. Reynolds and Harley Russell, 
of Ozark, and Dr. J. C. Harrod, of Denning. The directors met im- 
mediately after their election and chose the following officers: 
president, A. Bueglar; first vice-president, A. D. Reynolds; second 
vice-president, W. C. Bill; secretary, Harley Russell; treasurer, 
John J. Sax. 


OBITUARY NOTE. 

DR. GEORGE W. PLYMPTON, one of the best-known civil 
engineers and a veteran teacher of physics and applied mechanics, 
died at his summer home, Tyson, Vt., on Wednesday, September 
11, in his eightieth year. George Washington Plympton was born 
in Waltham, Mass., and graduated as a civil engineer from the 
Troy Polytechnic Institute in 1847. He was in the service of the 
United States government as an engineer during the Civil War. In 
1851 he became professor of mathematics in the New York State 
Normal School, and in 1860 held the same position in the New 
Jersey Normal School. He began teaching with the Brooklyn 
Polytechnic Institute in 1863, and was professor of chemistry and 
toxicology for several years in the Long Island College Hospital, 
and from 1870 to 1886 was editor of Van Nostrand’s Engineering 
Magazine. He was director of the night schools in science of the 
Cooper Union for the Advancement of Art and Science for thirty- 
eight years. During Mayor Low’s administration in New York city 
he was president of the Board of Electrical Subways. He was a 
member of the American Society of Civil Engineers, and had 
received many honorary degrees and tributes from his confreres 
and from the engineering fraternity. He is survived by a son, 


Dr. Henry Plympton, a well-known Brooklyn physician, and two 
daughters. 
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ELECTRIC RAILWAYS. 

PHILLIPSBURG, N. J.—Phillipsburg capitalists have joined in 
the organization of a company that is preparing to build a trolley 
line from this place to Clinton, N. J., where it will connect with 
other roads. The route will be about thirty miles long, and will 
pass through Stewartsville, Bloomsbury, Asbury, New Hampton 
Junction, Glen Gardner and High Bridge. 


ALAMEDA, CAL.—The Southern Pacific Company has made its 
first public move toward the electrifying of its suburban lines by 
filing applications with the city council for franchises to operate 
its system in this city by electricity. According to the company, 
work on the conversion of the system will be REUN within four 
months and completed within three years. 


LOCKPORT, N. Y.—An electric trolley railroad from Somerset 
to Olcott and from Batavia to Medina, thence to Olcott, is assured. 
The road is to be known as the Medina, Batavia & Ontario Com- 
pany. Ground has been broken and the work of grading between 


Olcott and Somerset commenced. S. W. Forst, Supervisor Frank 


M. Bradley and others are promoting the project. 


PRINCETON, IND.—A franchise has been granted by the town 
board of Patoka to representatives of the Evansville & Southern 
Indiana Traction Company and it is now understood that the 
extension of the lines from Princeton to Patoka, four miles north 
of Princeton, will begin at once. It is the intention of the com- 
pàny to complete the extension of the road by December 1, if 
possible. 


MARTINEZ, CAL.—The board of supervisors has granted A. 
W. Maltby permission to cross the county roads with an electric 
car line between Lafayette and Antioch. Maltby asked for per- 
mission to pass through the intercounty tunnel, but this privilege 
will not be granted until his project takes more definite form. 
Maltby says it is the intention of his associates to construct the 
road from Antioch to Oakland if sufficient funds can be secured. 


HAMILTON, OHIO—The work on the construction of the new 
line of the Cincinnati Northern Traction Company, between Hamil- 
ton and Middletown, has been discontinued for an indefinite period 
by Superintendent H. L. Carland. The work was to have been 
completed by March 11, 1907, but litigation arising between the 
traction company and the Cincinnati, Hamilton & Dayton and 


Pan Handle railroads made it impossible to finish the work within 
the specified time. 


PHILADELPHIA, PA.—Judge George M. Dallas, of the United 
States Circuit Court, has appointed Robert M. Watson, of this city, 
receiver for the Conneaut & Erie Traction Company, a $1,000,000 


corporation, at the instance of A. M. Poole, of New York, for him- . 


self and other creditors. The company operates through north- 
western Pennsylvania and eastern Ohio. Mr. Poole holds one note 
against the company for $30,270.21, and another for $4,596. He 


also alleges that there are other outstanding notes amounting to 
$103,342. 


KANSAS CITY, MO.—A company has been organized in Kansas 
City to take over the projects promoted by Robert G. Rawlings, of 
Chanute, Kan. Rawlings proposed to build a system of interurban 
lines connecting Parsons, Cherryvale, Coffeyvale, Independence and 
Chanute. William B. Henderson, an insurance agent, is interested 
in the new company. Mr. Henderson says that it is proposed to 
begin construction work on the line at Parsons at once and that 
it will be pushed to a conclusion. He says that a power-house 


will be built at Cherryvale to supply power to all of the different 
lines. 


KEENE, N. H.—Through its stockholders, the Keene Electric 
Railway has signified its willingness to make an extension of its 
lines up Washington street, provided the citizens purchase mort- 
gage bonds to the amount of $7,500. Officers have been elected as 
follows: directors, Thomas T. Robinson, George E. Whiting, Charles 
A. Stanwood, T. Russell Robinson, Boston; J. H. Jennings, G. A. 
Litchfield, Keene; Charles O. Whitney, Marlboro; president and 
general manager, Thomas T. Robinson, Boston; clerk, F. H. Whit- 


comb, Keene; treasurer, George E. Whiting, Boston; superintend- 
ent, J. H. Jennings, Keene. 


September 21, 1907 


TELEPHONE AND TELEGRAPH. 

PORTLAND, ME.—F. E. Ebersole has been appointed receiver 
for the North Eastern Telephone Company, the Portland Trust Com- 
pany declaring the company had defaulted interest on its bonds, 
amounting to $600,000, and was insolvent. The North Eastern is 
the largest independent telephone company in Maine. 


BUTTE, MONT.—The new telephone line from Monida to Lake- 
view has been opened for business. It is owned by the Centennial 
Telephone Company, which is incorporated with a capital of $10,- 
000. The lines of the company connect with all the principal 
ranches of the country traversed and with the Redrock lakes of 


the Centennial valley. 


TORREON, MEXICO—John Woessner, proprietor of the tele- 
phone system in this city that bears his name, has completed ar- 
rangements whereby a long-distance telephone line will be strung 
between Torreon and Durango. Mr. Woessner has also made ar- 
rangements with the telephone system of the city of Monterey for 
connections, and work will commence in the near future. 


HOULTON, ME.—At a meeting of stockholders of the Independ- 
ent Telephone Company it was voted to sell all the company’s 
lines to the Aroostook Telephone Company, a corporation controlled 
by the New England Telephone and Telegraph Company. The 
independent company has lines in all parts of Aroostook county. 
It was announced after the meeting that the transfer will take 
place as soon as the details of the merger are arranged. 


NILES, MICH.—Theodore Thorward. president and general 
manager of the South Bend Home Telephone Company, is organ- 
izing what will be known as the Berrien County Home Telephone 
Company, which is to have exchanges at Niles, Three Oaks and 
New Buffalo. Mr. Thorward has agents at work in the rural dis- 
tricts securing five-year contracts. The inducements held out to 
the farmers are that the above-named exchanges are to be con- 
nected with each other through adequate toll lines and that it is 
the intention of the company to equip the rural lines with selective 


ringing telephones. 


PHILADELPHIA, PA.—Officers of the Pennsylvania Telephone 
Company, whose headquarters are at Allentown, have confirmed the 
fact that their company has been merged with the Bell Company 
of this city. .The merger was ratified by the stockholders of the 
two companies. The stockholders of the Pennsylvania company 
surrendered their $5,000,000 six per cent stock for an equal amount 
of seven per cent stock issued by the Bell company, of Philadelphia. 
The Pennsylvania Telephone Company operates in forty-two 
counties of Pennsylvania. Its principal exchanges and stations are 
at Allentown, Easton, Mauch Chunk, Wilkes-Barre, Scranton, Read- 
ing, Harrisburg, Carbondale, Danville, Columbia, Clearfield, Gettys- 
burg, Hazleton, Stroudsburg, Huntington, York, Lancaster, Pittston, 
Shippensburg, Slatington and Williamsport. The total number of 
telephone instruments on its lines is said to be in the neighbor- 
hood of 34,000. The Bell Telephone Company of Philadelphia is 
sald to operate about 48,000 instruments in Philadelphia. This com- 
pany has had a capital stock, up to this time, of $20,000,000, which 
includes that of the Delaware & Atlantic Telephone Company, with 
which it was merged early in 1906. The three companies are all 
Sub-lessees of the American Telephone and Telegraph Company, of 


Boston. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 
Old Time Telegraphers’ and Historical Association and Society 


of the United States Military Telegraph Corps. Annual meeting 
postponed until next year. 

Street Railway Association of the State of New York. Annual 
meeting, Kingston, N. Y., September 21. 

New York State Independent Telephone Association. Annual 
convention, Syracuse, N. Y., September 25. 

Railway Signal Association. Annual meeting. Milwaukee, Wis., 
October 8-10. 

American Electrochemical ‘Society. 
city, October 17-19. 

American Street and Interurban Railway Association. 
meeting, Atlantic City, N. J., October 14-18. 

American Association for the Advancement of Science. 
I., December. 


Fall meeting, New York 


Annual 


Chicago. 
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INDUSTRIAL ITEMS. 
THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has pub- 
lished a booklet containing ninety pages of testimonials concerning 
the efficiency of the Buckeye electric blue-print machine. 


THE LOWE ELECTRIC COMPANY, 54 Vesey street, New York 
city, has published a new catalogue devoted to “Conqueror” electric 
heating devices. This catalogue will be sent to any one interested 


upon request. 

ALLIS-CHALMERS-BULLOCK, LIMITED, Montreal, Canada, 
published a programme and register of attendants in connection 
with the seventeenth annual convention of the Canadian Electrical 
Association, Montreal, September 11, 12 and 13. 

THE MANHATTAN PAINT COMPANY, 92 William street, New 
York city, is calling attention to a specialty which is designated 
as its “No-Burn” hot water paint. This is a fire retardant put 
up in powder form, and is prepared by mixing with boiling hot 


water. 

THE GAIL-WEBB MANUFACTURING COMPANY, Buffalo, 
N. Y., has ready for distribution a new series of literature illustrat- 
ing and describing its ‘‘Universal” electric light holders, adjustable 
electric portables, lamp guards, wall fixtures and ceiling fixtures. 
This descriptive matter will be sent upon request. 

THE TACONY IRON COMPANY, Land Title Building, Philadel- 
phia, Pa., has published a new catalogue devoted to the Tacony 
turbine pumps. This catalogue shows a number of motor-driven 
applications, and includes a curve sheet giving at a glance the 
characteristics and operating efficiencies of pumps for every class 


of service. 

THE CHAIN BELT COMPANY, Park street and Eleventh ave- 
nue, Milwaukee, Wis., manufacturer of elevating, conveying and 
power transmitting machinery, has published a very handsome 
catalogue devoted to its chain belt conveying and elevating appa- 
ratus. In addition to the descriptive matter and illustrations of 
applications, the catalogue is copiously illustrated with half-tone 
reproductions of details of the chain belt. 

THE F. BISSELL COMPANY, Toledo, Ohio, is calling attention 
to its automatic trolley control and “F. R.” trolley wheels. The 
automatic trolley control keeps the trolley on the wire, lessening 
the danger of a car getting out of the control of the motorman. 
The “F. R.” trolley wheels are made in both composition and 
copper. The copper is ninety-nine per cent pure, and the composi- 
tion a one per cent special alloy. Full information concerning 
these specialties will be mailed upon request. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has secured a large order from the Utah Light and Railway Com- 
pany, of Salt Lake City, Utah. The Utah company is planning 
large extensions to its present ninety miles of track, and will 
install fifty new cars. The contract calls for fifty complete quad- 
ruple equipments consisting of 200 GE-80 forty-horse-power motors 
with K-28 controllers. In addition, the company has ordered 
seventy-four GE-80 motors with extra controllers, circuit-breakers, 
rheostats, etc., for the reequipment of old cars. 

THE ART MACHINE COMPANY, 217-221 Fulton street, 
Brooklyn, N. Y.. is marketing, through its electrical department, 
the “Economy” electric soldering and branding irons. These irons 
are made for any voltage up to 125 and 250 volts for their re 
spective applications. The method of heating generates an even 
distribution of heat in the coppers, maintaining a uniform tem- 
perature and permitting a continuous use of the iron while in 
circuit. The irons are constructed to meet the requirements of the 
Board of Fire Underwriters and the fire department, and are made 


- of the best approved material. 


THE BURNLEY BATTERY AND MANUFACTURING COM- 
PANY, Painesville, Ohio, announces that it has changed its loca- 
tion from the above to North East, Pa. All mail and correspondence 
should be addressed to the latter place to receive immediate at- 
tention. The company’s increasing business and its inability to 
secure suitable quarters in Painesville necessitated this change. 
In the new location the company will have ample facilities for 
all its requirements, with new and large huildings and nearby rail- 
road lines. There will be no change in the company whatever, and 
it will continue to manufacture the Burnley soldering paste, stick, 
salts, fluxes, dry batteries and other specialties. 
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Directory of Electrical and Allied Engineering 
and Scientific Societies. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. Annual meeting, Chicago, Ill., December. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 


Richards, Bethlehem, Pa. Fall meeting, New York city, October 
17-19. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings fourth Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 


tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
retary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. Annual meet- 
ing, Atlantic City, N. J., October 14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, assistant 
treasurer Birmingham Railway, Light and Power Company, 
Birmingham, Ala. Annual meeting, Atlantic City, N. J., October 
14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 

AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 

‘ Columbus Railway and Light Company, Columbus, Ohio. An- 
nual meeting, Atfantic City, N. J., October 14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 
Annual meeting, Atlantic City, N. J., October 14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. Annual meeting, 
Atlantic City, N. J., October 14-18. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. Annual con- 
vention, Denver, Col., September 18-20. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 


STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


Secretary, Dr. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 


MISSOURI. 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 


Wiliam R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. 


Secretary, Charles J. Sutter, 1220 Pine street, 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckel’s Building, San 


Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. 1. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, C. B. Cheadle, Joliet, Ill. 


ILLINOIS STATE ELECTRICAL ASSOCIATION; Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 


selaer Lansingh, Engineering Societies Building, 33 West . 


Thirty-ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 


White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, Charles West, Allentown, Pa.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA STATE ELECTRICAL ASSOCIATION. Secretary, W. N. 
Keiser, Dubuque, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. S. Vivian, Grand Rapids, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, George Schweer, Windsor, Mo. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 


THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. 


Á i 
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September 21, 1907 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 


York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. Annual 
convention, Syracuse, N. Y., September 25. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January, 1908. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 

OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. Annual 


meeting postponed until next year. 
ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Texas. 
PACIFIC COAST ELECTRIC TRANSMISSION 
Secretary, Samuel G. Reed, Portland, Ore. 
PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


ASSOCIATION. 
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PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 


month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 
8-10, 1907. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 


Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, 
Brooklyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, So. Dak. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. Annual meeting, Kingston, N. Y., September 21. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 

WESTERN SOCIE OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Sec- 


Record of Electrical Patents. 


Week of September 10. 


865,367. FLUORESCENT ELECTRIC LAMP. Thomas A. Edison, 
Llewellyn Park, N. J. A fluorescent screen, composed of tung- 


state of calcium, is used. 
865,368. SYSTEM OF ELECTRICAL DISTRIBUTION. Justus B. 
Entz, Philadelphia, Pa. A storage battery and booster system. 


865,383. CONTROLLING DEVICE. Arthur E. Handy, Providence, 

R. I., assignor to the Rhode Island Elevator and Machine 
Company, Providence, R. I. A controller for elevators or the 
like, operated by a magnet. 

865,388. CONTROL OF AN ELECTRICALLY DRIVEN AIR-COM- 
PRESSOR. Ebenezer Hill, Norwalk, Ct. A motor-regulator 


controlled by air pressure. 


865,367. —FLUORESCENT ELECTRIC LAMP. 


865,389. CONTROL OF ELECTRICALLY DRIVEN AIR-COM- 
PRESSOR. Ebenezer Hill, Norwalk, Ct. Independent means 
of rendering the controlling valves inoperative are provided. 

865,412. ATTACHMENT FOR ELECTRIC MOTOR CONTROLLERS. 
Albert H. Mathewson. Thompsonville, Ct. A device for record- 
ing the correct use of controllers. 

865,432. ELECTRIC TIME-SWITCH. William D. Ross, Providence, 
R. I. A rotary switch controlled by clockwork. 

865,470. PRINTING TELEGRAPH. John E. Wright, New York, 
N. Y. Two independent line circuits are utilized. | 


865,473. BREAK-ARM FOR ELECTRIC WIRING. Walter A. 
Arthur, Manchester, N. H. An adjustable, pointed bracket. 


865,503. ELECTRICAL ACCUMULATOR. John Knobloch, New 
York, N. Y. A battery of the Faure type. 


865,516. ELECTRIC REGULATOR. Frank C. Newell, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. A regulator having two rheostats and a magnetical- 
ly operated contact member. 

865,527. HEATING DEVICE. Albert A. Radtke, Chicago, Ill. An 
electrical egg cooker. 

865,536. SELECTOR FOR AUTOMATIC TELEPHONE EX- 
CHANGES. Charles E. Scribner, Jericho, Vt., and Claude D. 
Enochs, Chicago, Ill, assignors to Western Electric Company, 
Chicago, Il. A rotating contact arm moved by a ratchet is 


used. 

865,555. AUTOMATIC ELECTRIC SIGNAL SYSTEM. Edwin T. 
Ackerman, Chicago, Ill. A time-signaling system. 

865,567. FUSE-PLUG. Robert C. Cole, Hartford, Ct., assignor to 
the Johns-Pratt Company, Hartford, Ct. A case for enclosing 
a cartridge fuse. 

865,588. ELECTRIC SWITCH. Edward M. Hewlett and Theodore 

E. Button, Schenectady, N. Y., assignors to General Electric 
Company. A toggle switch. 

865,598. PROGRAMME CLOCK. De Witt H. Leas, Delaware, Ohio. 
A dial clock for electrical signals. 

865,606. INSULATING MATERIAL AND METHOD OF PRODUC- 

ING THE SAME. Charles L. Norton, Manchester, Mass., as- 
signor to Asbestos Wood Company. A porous body of asbestos 
is impregnated with magnesium hydrate and an oxidizable 
hydrocarbon. 

865,608. PROCESS OF BAKING CARBON ELECTRODES AND 

HEATING BY ELECTRICITY AND COMBUSTION. Edgar F. 

Price, Niagara Falls, N. Y. The carbons are first heated by 


combustion, then electrically. 
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865,609. PROCESS: OF SMELTING REFRACTORY ORES AND 
PRODUCING LOW-CARBON FERRO ALLOYS. Edgar F. Price, 
Niagara Falls, N. Y. A furnace for producing ferrosilicon and 
the like. 


865,617. INDUCTION-MOTOR. Charles P. Steinmetz, Schenectady, 
N. Y., assignor to General Electric Company. A cooling liquid 
is circulated through a tubular secondary winding. . 


865,618. PRODUCTION OF NITROUS COMPOUNDS. Charles P. 
Steinmetz, Schenectady, N. Y., assignor to General Electric 
Company. A deflected arc in the nitrating chamber is rotated 
magnetically. 


865,662. IGNITER SYSTEM. Richard Varley, Englewood, N. J., 
assignor to the Autocoil Company. The contacts are controlled 
by a rotating cam. 


865,503. ELECTRICAL ACCUMULATOR. 


865,697. INSULATOR. Robert E. Henderson and John N. King, 
Los Angeles, Cal., assignors of one-fourth to E. O. Williams and 
one-fourth to James W. King, Los Angeles? Cal. The insulator 
is provided with a curved wire groove. 


865,701. ALTERNATE-CURRENT GENERATOR AND MOTOR. 
noosa Heyland, Brussels, Belgium. A commutator ma- 
chine. 


865,711. SEPARATING METAL FROM DEPOSITS. Isidor Kitsee, 
Philadelphia, Pa. A high-potential is maintained between elec- 
trodes embedded in a rotating drum. 


865,732. DYNAMO OR THE LIKE. Charles A. Vandervell, London, 
and William H. W. Proctor, Coventry, England. A machine 
in which both armature and field may be rotated. 


865,771. ELECTRIC SIGNAL-BELL. Harold W. Eden, Detroit, 
Mich., assignor to P. R. Manufacturing Company, Detroit, 
Mich. The base is stamped from sheet material. 
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865,536.—SELECTOR FOR AUTOMATIC TELEPHONE EXCHANGE. 


865,781. ELECTRIC RAILWAY SIGNALING DEVICE. Edward 
B. Howell, Butte, Mont. A trolley runs on overhead signaling 
conductors. 


865,811. SYSTEM OF MOTOR CONTROL. William H. Powell, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company, and the Bul- 
lock Electric Manufacturing Company. The field strength and 
applied electromotive force are inversely varied in alternate 
steps. 

865,812. MOTOR-CONTROL SYSTEM. William H. Powell, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. Mechanical energy is 
supplied at a uniform rate, and transformed into electrical 
energy. 

865,813. METHOD AND MEANS FOR CONTROLLING ELECTRIC 
MOTORS. William H. Powell, Norwood, Ohio, assignor to Allis- 
Chalmers Company and the Bullock Electric Manufacturing 
Company. Mechanical energy is supplied at a uniform rate as 


the field and applied electromotive force are inversely and 
successively varied. 
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865,814. MOTOR-CONTROL SYSTEM. William H. Powell, Ner 


wood, Ohio, assignor to Allis-Chalmers Company and the Pul- 


lock Electric Manufacturing Company. The field and applied 
electromotive force are inversely and simultaneously varied. 


865,815. SYSTEM OF MOTOR CONTROL. William H. Powell, 


Norwood, Ohio, assignor to Allis-Chalmers Compamy and the 
Bullock Electric Manufacturing Company. Two sources of elec- 
tromotive force are used for controlling the feld. 


865,816. MOTOR-CONTROL SYSTEM. William H. Powell, Nor- 


wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. A motor with a main 
and opposing field. 


865,617.—INDUCTION-MOTOR. 


865,817. SYSTEM OF MOTOR CONTROL. William H. Powell, Nor- 


wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. The motor armature 
is supplied from two sources of current in series. 


865,818. SYSTEM OF MOTOR CONTROL. William H. Powell, 


Norwood, Ohio, assignor to Allis-Chalmers Company and the 
Bullock Electric Manufacturing Company. The electromotive 


force of the generator is reversed by reversing the residual 
magnetism. 


865,819. MOTOR-CONTROL SYSTEM. William H. Powell, Nor- 


wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. The polarity of a sup- 


plying generator is determined by excitation from a separate 
source. . 


865,820. MOTOR-CONTROL SYSTEM. Walter J. Richards, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. A plurality 


of dynamoelectric machines separately excited and connected 
in series. 


865,812.—MotTor-ConTROL SYSTEM. 


865.821. SYSTEM OF MOTOR CONTROL. Walter J. Richards, 
Norwood, Ohio, assignor to Allis-Chalmers Company. The 


motor field is excited by the cumulative action of two sources 
of current. 


865,822. METHOD OF AND MEANS FOR CONTROLLING ELEC- 
TRIC MOTORS. Louis E. Bogen, Cincinnati, Ohio, assignor to 
Allis-Chalmers Company and the Bullock Electric Manufactur- 
ing Company. The fleld-windings of the supplying generator 
are excited from independent sources. 


mea ELECTRIC CONTACT RAIL. Ed W. Farnham, Chicago, 
+ assignor to the Farnham Co : i o In. An in- 
verted third rail. mpany, Chicago 


865,937. TELEPHONE RECEIVER. Edwin J. Quinby, Portland, 
Me. A receiver with a metallic casing. 
865,970. CONTROLLER FOR ELECTRIC MOTORS Charles S. 


Lee, Troy, N. Y. A ci $ pers 
troller shaft. circuit-breaker eperaee by the 
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ISSUED WEEKLY 


THE ADAPTABILITY OF ELECTRIC POWER 
FOR MINING. 


An instructive example of the adaptability of electric power 
for mining purposes is that described by Mr. B. F. Hirschauer 


on another page of this issue. The particular installation 


referred to in this article is that at the Thiederhall mines, 


near Brunswick, Germany. Here there is a dead shaft, some 


600 feet long, which ends in a gallery running to the shaft 
which reaches to the surface of the ground. There is thus 
not a clear lift from the workings in the mine to the surface 
of the ground, so that it became necessary to install a hoisting 
plant underground at the head of the lower shaft, which is 
nearly 1,000 feet below the surface. Power for working the 
hoisting apparatus must, of course, be supplied from the sur- 
face of the ground. 

Formerly a compressed-air equipment was utilized for this 
purpose, but for various reasons this was taken out and the 
present electrical equipment installed in its place. The advan- 
tages leading to this transformation are: the better efficiency 
of electrical transmissions over such distances as are here 
involved, the better efficiency of electric motors as compared 
with compressed-air motors, and the better load-factor obtain- 
able in the electric generating plant. The transformation was 
thus brought about primarily to effect economy of operation, 
though for the peculiar conditions at this mine the electric 
system seems to have some very desirable advantages. For 
example, not only is the electric motor better adapted to driving 
hoisting apparatus when it requires a rotary motion, but it is 
more easily controlled, automatic safety devices are more readily 
applied, and it becomes possible to save part of the energy which 
would be lost in braking a descending car by means of a storage 
battery. Moreover, the adoption of electric power simplifies 
the mine equipment, since it thus becomes possible to supply 
the hoisting power and the lighting current from one plant. 

It is interesting to point out the way in which economy 
has been obtained in the operation of this mine. Hoisting work 
is always irregular, and unless special arrangements be adopted 
the load-factor at the generating station will be poor. In this 
case, by the installation of a storage battery and proper regula- 
ting devices, the load of the generator is rendered practically 
uniform, and the size of the battery in this case is made large 
enough to supply the heavy current demanded at starting and 
to operate the winding motors when the generator is shut down. 
Thus, although the generator in this plant is rated at only 
sixtv kilowatts, the two motors driving the hoisting machine are 


rated at 300 horse-power. The average load during the hoist 
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is, of. course, considerably less than this, but it is necessary to 
have motors of this rating in order to start the cage promptly. 
Moreover, the generator is helped out in this work by the power 
returned to the batteries during the descent of the cage. 

This feature of the plant which equalizes the load of the 
generator by means of the storage battery is particularly inter- 
esting because so much has heen heard of another method which 
has apparently been applied with much success. In the latter, 
a heavy flywheel mounted upon a special motor-generator is 
utilized for storing up energy and delivering it at times when 
there is an excessive demand. This particular equipment is 
especially suited for work for installations where power is 
secured from a distance, but the system could be applied to any 
local generating plant, provided, of course, care was taken to 
provide the necessary constancy of potential for the lighting 
system. It is rather noteworthy that, although the use of elec- 
tric power in mines is rapidly extending in this country, there 
are but few installations in which either of these means of 
maintaining a high load-factor has been thought necessary. 


ELECTRICAL STIMULATION OF PLANTS. 


An interesting contribution to the study of the effect of 


clectricity upon plants is contained in a paper presented recently 


before the British Naturalists’ Society by Mr. J. H. Priestly. 
This paper gives, first, a brief historical review of the pre- 
ceding experiments in this ficld of investigation, and then a 
more detailed description of several experimental installations 
which have been in operation during the past three years. The 
historical part of the paper describes the various methods which 
have been tried for stimulating plant growth, those in which the 
current is passed through the ground and those in which the 
stimulation was by means of silent discharges and attempts to 
maintain the plant at a potential above that of surrounding 
bodies. 


one method; that in which it was sought to stimulate the 


The experiments described deal, however, with but 


plants by means of brush discharges from points suspended 
above them. 

. The experimental work was carried out at various points 
by Mr. J. E. Newman. During 1905 he tried the method 
at Bitton, near Bristol, and at Gloucester. During 1906 
an experiment was made at Bevington Hall, Evesham. At 
Bitton a large open space and fifteen glass houses were given 
up to the test, seven of the latter and about half the uncovered 
ground being equipped with the electrifying system, the rest 
heing retained for control tests. The total area is about 1,000 
square yards. In those plots where electrification was to be 
tried wires were carried sixteen inches above the tops of the 
plants and fitted at intervals with discharge points turned down- 
ward. These svstems of wires were charged by means of a 
Wimshurst machine driven by an oil engine. The wires were 
supported by means of ordinary telegraph insulators which 
proved satisfactory, except during very wet weather. This 
machine was kept in operation about nine hours daily from 


March 7 until May 20. Thereafter it was run mainly at night, 
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about the same length of time. The results of the experiment 
generally show an increase as compared with the untreated 
crops, but in other cases there was a decrease. For example, 
cucumbers increased seventeen per cent, strawberries thirty-six 
per cent for old plants, and cighty per cent for new plants. 
Certain crops while showing not so great an increase were ready 
for picking a week or more earlier. Beans showed a decrease in 
production but were ready for picking five days earlier. Some 
plants seemed to be unaffected. In one case a disease of a 
bacterial nature appeared, but made less progress on those 
plants which were electrified. 

A somewhat similar installation was tried over a vegetable 
crop at Gloucester. The wires here were placed five feet above 
the ground and a higher voltage was maintained by means of 
an influence machine. Beets, carrots and turnips showed a 
varying increase, in one case this being fifty per cent. It is 
noteworthy that not only the beets showed an increase of one- 
third compared with the untreated plants, but the percentage 
of sugar was 8.8, while that of the unelectrified plants was only 
7.7. This result contains a hint that we may in future devise 
ways of controlling crops so as to give them that particular 
characteristic which is being sought. In this instance sugar and 
not beet root is what is wanted; and an increase of over four- 
teen per cent in the sugar content is well worth striving for. 

The experiments at Evesham were even more elaborate, for 
here forty acres were available for the work. Over half of 
these, wires were stretched about fifteen fect from the gound 
on poles in rows about 100 yards apart. Telegraph wire was 
carricd down these rows and thin galvanized iron wire stretched 
twelve yards apart from row to row. The crops planted on these 
plots were wheat, barley, potatoes and other vegetables. The 
unelectrified ground was planted in much the same way. The 
electrification here could not be started until late in the spring, 
due to a delay in delivering the apparatus. The system was 
completed about the end of May and operated until July 10. 
The results showed that there was an increase of about thirty- 
nine per cent in the wheat crop on the electrified area, and 
moreover, this wheat contained ten per cent more gluten than 
the other. hese results are not considered conclusive, and 
this year the experiment has been repeated. The results ob- 
taincd from the treatment of the other crops has not yet been 
determined. 

As Mr. Priestly points out, no definite conclusions can he 
drawn as yet, because of the few data yet available. The experi- 
ments must be continued, and it is verv desirable, of course, 
that they be conducted on the scale which has here been tried. 
At the present time this work must be largely empirical, particu- 
larly in outdoor work, since other conditions are not yet under 
entire control and naturally, when such methods are followed 
the work is long and laborious. It seems likely that the method 
which is being tried by Mr. B. H. Thwaite, reference to which 
was made in the Errctricat Review, August 24, will give 
more immediate results, as his plan contemplates controlling 
all conditions 
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There is one feature of this work which handicaps experi- 
ments’ greatly. This is our ignorance of the effect of the 
current. It is not known whether it acts physiologically by 
actual stimulation, or chemically by modifying the contents of 
the earth or the air. Brush discharges produce ozone and some 
times oxides of nitrogen, and it may be that the increase in 
production is due to these substances, the real effect being 
secondary. Moreover, a current passing through the earth may 
act directly by stimulating the roots; it may act electrolytically, 
for, since the earth is not a uniform electrolyte, chemical action 
may take place at various points; or it may produce endosmose, 
and thus draw to the plants moisture which they would not 
otherwise obtain. It is very desirable that the effects of these 
various actions be separated and this could be done on a 
comparatively small scale so as to bring the conditions under 
better control. Only in this way will we arrive at the true 
understanding of the electrical action, and be able to determine 
whether or not it is worth while. Here scems to be an excellent 
field for amateur investigation. Tye experiments need not be 
expensive, but the work should be done with the greatest care 
and calls for patience and accurate observation. It is not 
improbable that some very valuable information could be ob- 


tained in this way. 


CONFIDENCE IN THE ELECTRIC MOTOR. 

A few years ago electrical engineers used to express their 
surprise and disappointment at the slowness with which other 
branches of the profession were utilizing the advantages of the 
electric motor. The former, through constant work with the 
motor, had learned to appreciate its characteristics and had 
gained confidence in its capabilities, and they could not under- 
stand why others did not share this confidence. There was 
some Justice in this fecling of disappointment; but on the 
other hand, one could not much blame an engineer who had 
had no experience with electric motors for not having the 
same confidence in their reliability as he had in the steam 
cngine after 100 years of development. It naturally happens 
that when a new device is installed a man familiar with it is 
usually put in charge, and other engineers connected with the 
work are more likely to hear of the accidents or failures than 
of the successes in working. One minor breakdown of a new 
appliance will often offset a whole month of successful opera- 
tion. 

It may be safely said that now, at least, the electric motor 
has demonstrated its reliability. No one to-day questions this 
and undoubtedly it is one of the many reasons why within 
recent years the use of the motor has spread so rapidly. No 
one can say to-day that he would be glad to make use of the 
motor because of the advantages which it possesses, but that 
he is afraid to trust it; that he would rather stick to an older 
though inferior machine because he knows that he can depend 
upon it at all times. 

This reliability of the electric motor is, of course, due to 
improved design and has been a matter of growth. It may 
seem to some that it has taken a long time to produce a 
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really mechanical motor, but relatively this is not true, for 
we have had excellent apparatus for many years past—machines 
that were thoroughly dependable. Moreover, it should be re- 
membered that the electric motor is really a comparatively 
young machine. With any new device years of actual experience 
are required for sorting out all the weak points and demonstrat- 
ing the most satisfactory method of meeting all of the many 
and various conditions under which it may be called upon to 
work. The result has been the production of a machine, the 
design of which, so far as its electrical properties go, is truly 
scientific and which, mechanically, is able to meet those con- 
ditions for which experience has shown provision must be made. 


——_ — eee! ~ oem a 


ELECTRICAL ANASTHESIA. 

A cable dispatch to the New York Times from Paris 
announces that Dr. Stephane LeDuc, Professor of the School 
of Medicine at Nantes, has discovered a method of causing sleep, 
which, it is declared, will replace chloroform and other anæs- 
thetics in surgical operations. The advantage of the new system, 
it is said, is that it is always under perfect control and there 
is no disagreeable after-effect, because no drugs or other materiala 
are introduced into the system. The method of application ts | 
not clearly explained, but it is said to be the application of an 
intermittent electrical current to the head. Dr. LeDuc has 
experimented with this system on animals and upon himselt, 
and believes that he has made an important contribution to 
medical science. 

Further reports on the new system will be awaited with 
interest. It is well known that an electrical current, if passed 
through the body, may act directly on the nerves, and it is 
very probable that this may be done by a method which will 
produce anesthesia. Such currents passing through the head 
may have other effects, so that the new system should be applied 
with all caution. If no serious consequences are found, the 
method will no doubt be given a high place in surgical opera- 
tions; yet there is always a danger that it may be abused. Dr. 
LeDuc himself says that he can produce death painlessly, and 
although it is not said directly, he probably does this by a modi- 
fication of his method. There are always incompetents and 
quacks eager to seize on every new medical advance, which they 
use upon the credulous to their own profit, and although it is 
entirely legitimate to make every good use of electrical effects 
for relieving suffering, it must never be forgotten that the 
action of electrical current upon the human organism is not 
fully understood, and every precaution must be taken to sec 
that no unexpected effect creeps in. There is no doubt that 
there is a great field for surgical advance by means of electrical 
effects, yet the advance must always be made with the greatest 
of care. The very peculiarities of the electrical current which 
seem to be the most beneficial may indeed be the most dangerous. 
There is, therefore, need for careful experimentation and 
research by the most competent physicians. The possibilities 
are great, though the responsibilities are not less. Hence ill- 
timed and jnjudicious announcements should be most care- 
fully guarded against. 


502 


MEETING OF THE STREET RAILWAY 
. ASSOCIATION OF THE STATE OF.. 
NEW YORK. | 


QUARTERLY MEETING, HELD AT KINGSTON, 
N. Y., SEPTEMBER 21. 


The regular quarterly meeting of the 
Street Railway Association of the State 
of New York was held at Kingston Point 
Park Pavilion, Kingston, N. Y., Septem- 
ber 21. President T. W. Wilson called 
the meeting to order at 10.15 a. m. The 
registration showed a large number of 
representative street-railway men in at- 
tendance. 

The first order of business was the 
report of the Committee on Interurban 
Rules. This report was presented by 
J. E. Duffy, of Syracuse, chairman. The 
committee considers that inasmuch as 
many of the interurban railways have 
adopted a number of the rules contained 
in the standard code of the American 
Railway Association, and it has been 
found that this code serves the purpose of 


the electric railways very satisfactorily, 


that the Street Railway Association of 
the State of New York might do well to 
adopt such code, making such alterations 
as may be necessary to fit the conditions. 

The meeting proceeded to consider the 
report of the committee in detail. Cer- 
tain minor changes in phraseology were 
made in the rules relating to the conduct 
and discipline of employés while on duty, 
their methods of reporting accidents, 
etc.; and in connection with the defini- 
tion of “train—an engine or more than 
one engine, or a motor or more than one 
motor, coupled with or without cars, dis- 
playing markers,” as proposed by the 
committee. 

Taking up the latter topic, I. H. Mc- 
Ewen remarked that his understanding 
of the word “engine” was “a locomotive 
propelled by any form of energy.” He 
inquired if that was the definition which 
the committee was using. 

After considerable discussion, Mr. Duffy 
said that the committee would accept the 
definition as put by Mr. McEwen. 

With reference to the definition of 
“time-table,” there was some little discus- 
sion, the committee’s definition finally 
being adopted. 

In connection with the definition “yard 
motor or engine,’ which the committee 
gave as “a motor or engine assigned to 
yard service and working within yard 
limits,” Mr. Duffy stated that as the com- 
mittee had accepted the classification as 
provided for “engine,” he saw no use in 
repeating the word “motor.” 
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‘Mr. McEwen thought that the object of 
making the amendment was to avoid rep- 
etition. 

E. S. Fassett thought that the rules 
under consideration were intended for 
employés who were used to running mo- 
tors, calling them motors, and not calling 
them engines or locomotives or anything 
of that kind. He thought the distinction 
should stand as it was, “yard motor or 
engine.” 

C. R. Barnes agreed with Mr. Fassett. 
On electric railroads, as they are operated 
in New York state, there are two classes 
of motive power, known to the general 
employé as the electric locomotive, and, 
in some cases, the steam locomotive. The 
motor-car is entirely distinct from these 
two in the minds of the motormen. 

President Wilson stated that he believed 
that the committee should use names and 
terms that are familiar to the men operat- 
ing the cars. On his system they were 
using the word “motor,” not “engine.” 

S. S. Bradley thought it was wrong to 
make rules which would be subject to two 
or three interpretations. On the Seattle- 
Tacoma road he operated with electric 
locomotives, motor-cars and steam en- 
gines. These made up three distinct 
types of equipment. The service was 
operated on one track. He had adopted 
the rules used in the standard American 
classification, and was using these three 
definitions. He emphasized the point 
that it was wrong to put in anything in 
the rules that the employés could misin- 
terpret. | 

C. Loomis Allen finally moved that the 
word “engine” comprise everything oper- 
ated by electric and interurban railroads, 
regardless of type or power. With regard 
to the definition, “yard motor or engine,” 
he suggested that the word “motor” be 


stricken out, because the question of the. 


type of motive power had nothing what- 
ever to do with the definitions used in 
train movement. This motion was not 
carried, the definition remaining as pre- 
sented by the committee. 

Under the head of “visible signals,” 
sections B and C being left blank, and 
on the question of filling in the colors, 
Mr. Duffy remarked that white is ordi- 
narily used for “proceed,” and green for 
“proceed with caution.” In view of a 
change in practice in this respect, the 
blanks had been left to be filled in by the 
association. To bring the matter to a 
vote, Mr. Duffy suggested that green be 
inserted for “proceed.” and yellow for 
“proceed with caution,” making the com- 
bination of lights red for “stop,” green 
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for “proceed,” and yellow for “proceed 
with caution.” This motion was adopted. 

Under the discussion on “audible sig- 
nals,’ Mr. Barnes thought that in the 
practical operation of electric railroads 
to-day, this matter was very important. 
Nothing should be done that would con- 
fuse the motorman as to what kind of 
trains he should signal. The rule as sug- 
gested by the committee included all 
classes of trains. 

John H. Cain remarked that the rule 
under consideration particularly referred 
to trains of the same or inferior class or 
inferior right, and it could be seen that a 
second-class train carrying signals should 
not give signals to a first-class train, as 
a first-class train does not recognize a 
second-class train unless they have train 
orders. 

Mr. Barnes replied that he did not 
know, with but one exception, of a road 
operating at the present time two classes 
of trains. That was the reason why he 
was convinced that any signals carried 
indicating a train following, or indicat- 
ing another section following, should be 
called to the attention of all cars passed. 

On motion of E. F. Peck it was voted 
that the rules under “audible signals” be 
adopted. 

In connection with the section on “bell 
cord signals,” Mr. McEwen thought that 
it would be a good idea to substitute the 
steam practice of three gongs, which in- 
dicates “when train is standing, back the 
train,” for the electric practice of four 
gongs for the same indication. 

Mr. Duffy stated that the standard 
practice of all city companies is to use 
four gongs to back the train or car; that 
most of the rules on the interurban roads 
were taken from the city rules, and that 
was the reason why it was so presented 
in the report. 

Mr. McEwen replied that it made a 
distinction between the steam practice 
and the electric practice. 

Mr. Fassett remarked that there was 
one more signal in the electric code— 
that is, two gongs, “when train is running 
do not stop for passengers,” that is, in city 
service. 

Mr. Duffy remarked that he did not like 
this rule in city service. 

Mr. Fassett, however, said he did not 
care to have this rule added. 

Mr. Bradley remarked that the signal, 
one bell, “stop at the next station,” in 
practice does not work out well on inter- 
urban roads, particularly on the roads 
operating more than one car and using 
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the ordinary signal in the motorman’s 
cab. > ji 

Mr. Allen inquired what was to be done 
where a steam road operates under one 
type of signals, and the electric road op- 
erates under another type. He moved that 
in order to bring the matter to a vote 
the indicating signals as outlined by the 
committee in Rule 16, page 22, of the 
Code of the American Railway Associa- 
tion be substituted for the report of the 
committee. 

Mr. Barnes said he did not believe it 
was advisable ‘for the street railways to 
stick too closely to steam railroad practice 
in adopting the rules; that the electric 
railways had to take the conditions as 
they existed to-day on the electric roads 
and provide rules for these conditions. 
The conditions existing on electric roads 
are in many cases different from those 
existing on steam railroads. 

The motion was finally lost by a vote 
of fifteen opposed to eleven in favor, and 
the “bell-cord signals,” stands as follows: 

Conductor to motorman—two bells, 
“when train is standing, start”; one bell, 
“when: train is running, stop at next sta- 
tion”; four bells, “when train is stand- 
ing, back the train”; three bells, “when 
train is running, stop at once—emer- 
gency”; three bells, “when train is stand- 
ing, apply or release air-brakes” ; four 
bells, “when train is running, reduce 
speed”; five bells, “when train is stand- 
ing, call in flagman”; five bells, “when 
train is running, increase speed.” 

Motorman to  conductor—one bell, 
“come to cab”; two bells, “watch trolley” ; 
five bells, “pull trolley down to roof”; 
four taps by the motorman is signal to 
conductor that he wishes to back train 
and is answered by conductor before 
train is backed. 

In connection with section 20, under 
“train signals,” which provides that all 
sections except the last shall display two 
green flags, and, in addition, two green 
lights by night in the places provided for 
that purpose on the front of the motor, 
Mr. Ryon remarked that the American 
Railway Association Committee on Rules 
last year changed the rule of carrying a 
green flag on the rear end of the train to 
a red flag. Ho asked, in the event of a 
trolley car running ag a unit carrying 
green flags on the front end to denote a 
section following, ‘and green flags on the 
rear end to denote the rear of the train, 
if the train is standing on a single track 
with the trolley pole down, which is the 
rear end of the car indicated by the 
green flag? Was there any way to de- 


ELECTRICAL REVIEW 


termine the rear end if it had green 
flags on both ends? > oe ) 

W. R. W. Griffin remarked that the 
Rochester & Eastern Railroad overcome 
this by the addition to the regular electric 
headlight of a small white bull’s-eye head- 
light alongside of it. This road had made 
its rules purposely to overcome this very 
difficulty. The end on which the bulls- 
eye is placed is the front end. 

Mr. McEwen said that he would like to 
impress upon those present the importance 
from a train-dispatching point of view, 
and from the point of view of safety, of 
carrying green flags in addition to the 
two green lights at night. It was merely 
to cover the period between dusk and 
dawn. Although signal lights might have 
been put up at night, they might not be 
noticeable in the early dawn, and the use 
of both the flags and signals is a safety 
provision. 

In connection with section 22, reading, 
“when two or more motors are coupled, 
the leading motor only shall display the 
signals, as prescribed by rules 20 and 21,” 
Mr. McEwen offered an amendment to 
the effect that “both engines shall display 
the signals.” His reason was that if the 
engines come to a station and one goes 
around behind the water tank to do switch- 
ing, and a train comes through that is 
inferior to the first train, seeing the re- 
maining engine standing coupled to the 
train without classification signals it is 
apt to think that there is no following 
section. ; 

Mr. Duffy asked whether it would not 
be as well to leave the rule as it stood, and 
to allow any representative to add a sec- 
tion, 22A, if it was desired to incorporate 
such a rule. 

Upon request, Mr. McEwen stated his 
motion as follows: “that the committee’s 
recommendation for rule 22 should read, 
‘when two or more motors are coupled, 
each engine shall display the signals, as 
prescribed by rules 20 and 21.” This 
motion, however, was not adopted. 

On motion of Mr. Allen, the rule under 
section 91, reading, “unless some form of 
block signal is used, trains in the same 
direction must keep at least apart, 
except in closing up at stations,” was 
stricken out. 

The meeting then took a recess and 
reconvened at 2.15 o’clock, luncheon hav- 
ing been served at the pavilion. 

In connection with rule 99, reading, 


“when a train stops or is delayed under 


circumstances in which it may be over- 
taken by another train, the flagman must 
go back immediately with stop signals to 
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a sufficient distance to insuge full pro- 
tectiony when reddlldd; he may return to 
his train, first placing two torpedoes on 
the rail when the conditions require it,” 
Julian De Bois remarked that there was 
no specific distance stated. 

Mr. Duffy replied that the road would 


have to depend upon the judgment of the 


flagman. Under some circumstances 150 
feet would be enough, and under other 
circumstances, 1,000 feet would not be 
enough. 

In connection with paragraph 102, 
“messages or orders respecting movement 
of trains or the conditions of track of 


bridges must be in writing,” Mr. Barnes 


said that it was a question whether that 
was specific enough to show that the or- 
ders must be written by the train dis- 
patcher and also written by the train crews 
receiving them. 

M. Sheehan said that this matter was 
given further consideration later on in 
the report. 

In connection with paragraph 206, re- 
garding the designation of trains in train 
orders by their numbers, Mr. McEwen 
stated that it would be a good idea for all 
train numbers to be spelled out. 

In connection with this a motion was 
carried to have the sentence read, “other 
numbers and time will be stated in figures 
and words.” 


After discussion the committee stated 


that paragraph 208-B of the rules of the 
American Railway Association would be 
added to its report. This rule concerns 
the sending of train orders to two or more 
offices simultaneously. 

After discussion of the rules, the motion 
was adopted that the committee be con- 
tinued to report further at a subsequent 
meeting and take into consideration the 
changes and suggestions made. 

The motion was then carried to adopt 


the rules presented by the committee as ` 


a standard code for interurban service. 

A paper entitled “Collection and Regis- 
tration of Interurban Fares,” was read 
by B. A. Frankel. 

Mr. Frankel considers that the collec- 
tion and registration of interurban fares 
is one feature of the railway business in 
which local surroundings and conditions 
must take a prominent part. His system, 
the Utica & Mohawk Valley Railroad, has 
gone through the experimental stages, 
having used several different systems of 
collection., At the present time there is 
being used the “tear-off cash fare receipt” 
on one division, aud the duplex on 
another, both of which are working out 
with a fair degree of success. Mr. 
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Frankel considers the cost of installing 
ticket offices as money well spent, and 
thinks it a good idea to charge a slight 
excess fare over the ticket fare when the 
passenger pays on the car. He thinks it 
advisable to commence the use of tickets 
on the day the new line or division is 
opened for business. Should the public 
once get into the habit of paying its fare on 
the car, it would take a long time to give 
it up, unless the inducement of buying 
tickets was enough to pay it for the 
trouble. On the West Shore road thie 
duplex system of collection has been very 
successful, because of the large sales of 
‘tickets. The excess fare is from five to 
ten cents on single trips, depending on 
the distance; and from five to thirty cents 
on round-trip tickets. The more simply 
the ticket is printed, the better the pas- 
senger likes it. The road makes no con- 
ditions, simply stating that it is good 
when properly stamped, and placing no 
time limit on the use. It has been his 
company’s aim to lessen the work of the 
conductor as much as possible. For the 
convenience of the conductor on the heavy 
carrying sections of the Utica & Mohawk 
Valley, he registers all five-cent fares, 
giving no receipt whatever. For all cash 
fares above this amount, a receipt is given. 

On the opening of the electrified por- 
tion of the West Shore Railroad, the ex- 
periment was tried of making but one 
collection for a through rider, instead of 
the usual practice of collecting in sec- 
tions. A number of favorable comments 
on the part of the passengers have been 
made, 

Following the discussion on this paper, 
Frank Walsh read a paper entitled 
“Freight and Express Rates.” 

Mr. Walsh considers that low-class 
freights do not pay for the trouble of 
handling, and with the prompt service 
` that electric lines are able to give on local 
freight, they should look for high-class 
commodities. He finds that in most cases 
the electric road gets all that the steam 
road asks for. The matter of delivering 
freight and express is an important one. 
His company at one time hired wagons to 
do its collecting and delivering on a per- 
centage basis, but after trying this for 
several months, found it did not work sat- 
isfactorily, and finally put in its own 
wagon equipment. After this its business 
increased. The Schenectady Railway 
Company's business is classified as fol- 
lows: Class A, express service, includ- 
ing collection and delivery ; class B, 
freight, no wagon service; class C, 
fast freight, wagon service on one end. 
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Under class A goods are handled at 
a flat rate. This class is given preference 
in loading and delivering. Class B rate 
is applied on all shipments that are de- 


livered at the company’s terminals and - 


called for at the destination by the con- 
signees. Class C includes wagon service 
on one end (as a general thing, the de- 
livery), and is applied mostly on ship- 
ments from wholesale houses to stores in 
various places. It is found that this class 
is a popular one with big shippers. 

J. H. Pardee thought that one of tne 
principal reasons why freight and express 
business had not been profitable for elec- 
tric roads was because of the low classifi- 


cation. The electric railroad was attempt- . 


ing to carry freight with an electric car 
investment of about $10,000, equipped 
with two men, in competition with steain 
roads hauling freight on cars costing 
about $1,000 cach and operating about 
forty cars in a train with four men. 
Following the discussion on this paper, 
a motion was carried to appoint a com- 
mittee consisting of five men, three mem- 
bers representing the express and freight 
department, one from the accounting de- 
partment, and one general manager. 
Before adjournment, a motion of 
thanks was passed to C. Gordon Reel and 
his associates of the Kingston Street Rail- 
way Company for the very successful and 
elaborate preparations which had been 
made to entertain the delegates to the 


convention. 
—__-@<.———- 


COLORADO ELECTRIC LIGHT, POWER 
AND RAILWAY ASSOCIATION. 


ANNUAL MEETING, DENVER, COLO., SEP- 


TEMBER 18, 19 AND 20. 


Evidence that Denver is regarded as 
the centre of the electric power industry 
in the West, was brought out in the fifth 
annual meeting of the Colorado Electric 
Light, Power and Railway Association in 
the convention hall of the Savoy Ilotel 
on the morning of September 18, when 
the question of admitting North Dakota, 
South Dakota and Montana to the asso- 
ciation came up for discussion. Though 
originally a Colorado organization, the 
field of the association has spread until 
it now lists in its roll call companies 
doing business in New Mexico, Arizona, 
Nevada, Utah and Wyoming. About 100 
delegates were present when President 
George B. Tripp called the convention to 
order, 
The 
delegates did not get together until after 
11 o clock, and most of the time was con- 
suincd in the appointing of committees, 


The morning session was short. 
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presenting of credentials and the other 
usual routine business. ; 

The following papers were read and 
discussed : 

“Business Building by Commercial De- 
partments,” by George E. Putnam; “In- 
candescent Lamp Outlook,” by Francis 
W. Willcox, of Harrison, N. J.; “High 
Tension Porcelain Insulators,’ by Frank 
E. Johnson, of Denver; “Central Station 
Power Problems,” by Charles Robbins, of 
Pittsburg; “Lightning Protection in Colo- 
rado,”’ by Leonard Wilson, of Denver; 
“Notes on Modern Boilers.” by B. E. 
Buttles, of Denver. 

Among the social features arranged for 
the convention were the following: 

Wednesday evening, theatre party at 
the Broadway; Thursday afternoon, visit 
to the Northern Colorado Power Com- 
pany’s plant at Lafayette, and automobile 
ride for ladies; Friday afternoon, visit to 
the plants of the Denver Gas and Electric 
Company and the Denver City Tramway 
Company; Friday night, session of the 
Sons of Jove. | 

The following officers were elected for 
1907-1908: 

President —W. G. Matthews, 
Tramway Company, Denver. 

Vice-President—C. K. Durbin, United 
States Light and Traction Company, Den- 
ver, 

Secretary and treasurer—J. F. Dostal, 
Denver Gas and Electric Company, Den- 
ver. 

Executive committee—George B. Tripp; 


Colorado Springs; W. T. Wallace, Canon 
City, Colo. 

Advisory committee—J. A. Beeler, Den- 
ver; W. J. Barker, Denver; J. F. Vail, 
Pueblo; Irving Hall, Denver; J. d. 
Cooper, Denver. 

Membership committee—L. M. Cargo, 
Denver; E. P. Dillon, Colorado Springs; 
B. K. Sweeney, Denver. 

Finance committee—V. A. Sickman, 
Denver; W. E. Robertson, Leadville; 
George H. Maxam, Green River, Wyo. 


—__-@-——_ 


The Electric Lighting and 
Iuminating Engineering 
Number of the Electrical 
Review. 

So great has been the demand for the 
special Electric Lighting and Iluminat- 
ing Engineering Number of the ELEC- 
tRICAL Review, published September 14, 
that the edition has been entirely ex- 
hausted. The publishers regret that 2 
large number of orders can not be filled. 
Although a great many copies in excess 
of the regular edition were printed, the de- 
mand for the number has exceeded all ex- - 


pectations. 


City 
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HIGH-TENSION INSULATORS, FROM 
AN ENGINEERING AND COM- 
MERCIAL STANDPOINT.’ 


BY C. E. DELAFIELD. 


The science of properly and safely in- 
sulating line voltages of high potential has 
not kept pace with the demands of trans- 
mission engineers, and to-day we are face 
to face with the problem of successfully 
transmitting potentials in excess of 100,- 
000 volts. In California power is transmit- 
ted at 60,000 volts more than 200 miles, 
but great line losses are suffered and the 
investment in copper is heavy. An in- 
crease in voltage from 60,000 to 150,000 
would make it possible to deliver this 
power with reasonable losses and in much 
greater quantity. As an illustration of 
the possibilities of delivering power at 
150,000 volts, it would be possible to de- 
liver the power generated at Niagara Falls 
economically to Boston, New York or 
Philadelphia, and, apparently, the prin- 
cipal hindrance to this consummation at 
the present time is in the fact that there 
is not on the market what might be termed 
a successful insulator for this enormous 
voltage, although the merits of a number 
of different types of insulators are at the 
present time being advocated for this pur- 
pose. 

The design of an insulator for high volt- 
ages—quoting the words of Gerrs— 
should involve a consideration of all of 
the effects of electrical tension on the di- 
electrics in the vicinity of the conductors. 
In the case of a line insulator, air is al- 
ways a diclectric in combination with 
wood, porcelain, glass or other materials, 
and, wherever there is a difference of elec- 
trical potential, there exists in the sur- 
rounding media a certain state of strain 
called an electrostatic field. This state of 
strain is the result. of electrical stress ap- 
plied to the insulating material. It fre- 
quently happens, when several dielectric 
materials are subjected to the same elec- 
trostatic field, that one or more of the ma- 
terials will be strained beyond the limit 
and fail, although the others will stand the 
electrical tension. Air adjacent to power- 
ful diclectrics frequently fails in this 
manner, thus giving rise to the well- 
known brush discharge. The structural 
failure of air from an engineering stand- 
point has been studied by a number of in- 
Vestigators, including Dr. ©. P. Stein- 
metz; Dr. F. A. C. Perrine, Professor Har- 
ris J. Ryan, M. H. Gerry and others, and, 
as the result of their published investiga- 
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tions, it is well known that air at the or- 
dinary pressures and temperatures has a 
much lower dielectric value and strength 
than the common insulating materials. 
Air in thin films, adjacent to solid bodies, 
has greater strength than in bulk and is 
still inferior to such substances as glass 
and porcelain. The dielectric strength of 
air is aflected by its physical condition and 
varics directly as the pressure and in- 
versely as the absolute temperature. 
Under uniform conditions dielectrics rup- 
ture at delinite applied tensions, Professor 
Ryan having shown that there exists for 
each dielectric material a certain strength 
of electrostatic field, which will cause a 
rupture. ‘These being the fundamental 
rules by which designing engineers for- 
mulate their plans for the manufacture of 
insulators for varying potentials, it can 
well be seen that the various forms of in- 
sulators on the market to-day are tlie re- 
sults of working out these rules by differ- 
ent individuals looking at the same thing 
from a different standpoint. That is to 
say, climatic and geographical conditions 
exert considerable iniluence in the design 
of an insulator. Insulators suitable for 
dry atmospheric conditions would not be 
suitable for a condition where sea fogs 
and dust exist, and there is no question 
but what a correct solution will soon be 
forthcoming for a standard insulator for 
voltages of 75,000 and upward. In fact, 
as noted before, the different manufactur- 
crs are now experimenting toward that 
end. 

Looking over the history of high-ten- 
sion transmission, it is only about fifteen 
years since we looked with wonder on the 
Lauffen transmission line of 30,000 volts 
over 100 miles. To-day there are thou- 
sands of miles of long-distance transmis- 
sion at voltages ranging from 11,000 to 
65,000 volts, and great credit is due the 
engineers who have designed and carried 
out this work in the face of almost insur- 
mountable obstacles. The progress of high- 
tension transmission has been very rapid, 
and in all of the various branches, with 
the exception of the line insulators, it is 
now possible to handle voltages in excess 
of 75,000 volts, there being no difficulty 
whatever in the designing and manufac- 
turing of successful transformers and 
switchboard apparatus for these high po- 
tentials. It should be taken into con- 
sideration, in the future designing and 
laying out of transmission lines—the pos- 
sibility of increasing the present voltage 
to the voltage that may be possible a year 
or more from now, so that large quantities 
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of power may be economically distributed 
over long distances. 

It has been demonstrated by practice 
that very large generating units can be 
successfully operated and that both steam 
turbine and hydroelectric plants can be 
operated successfully, and the one question 
to be decided is, how can large powers that 
are so successfully generated be distributed 
over long disiances economically, taking 
into consideration the high price of copper 
and aluminum. The answer to this ques- 
tion is, by high voltages only. Up to the 
present time the commonly accepted form 
of insulator is what is known as the pin 
tvpe, meaning by that an insulator having 
for its resting place a pin imbedded in, or 
fastened to, a cross-arm; this pin being 
of wood or metal. Present practice has 
demonstrated that wood can be safely ac- 
cepted for insulator pins up to 25,000 or 
30,000 volts. Beyond that it is advisable, 
for mechanical reasons, to use malleable 
iron, but the so-called pin type of insu- 
lator has reached such dimensions, in the 
endeavor to meet the requirements for 
higher voltages, that it seems to be the 
consensus of opinion of the leading high- 
tension engineers that this type of insu- 
lator has reached the limit of good line 
construction, and, when one stops to 
think of the dimensions of an insulator 
used on a 60,000-volt transmission, one is 
inclined to think that the engineers are 
correct. Not only is it a difficult matter, 
from a mechanical standpoint, to find a 
pin that will take the necessary stress in- 
cident to an insulator of this large size 
and weight, but the problem of manufac- 
ture, from the standpoint of the pottery, 
is ‘one that is exceedingly difficult, so that 
apparently it is necessary to make a radi- 
cal departure from the present practice 
of pin insulation in order to take care of 
the various difficulties that are encounter- 
ed in the construction of insulators for the 
higher voltages, and it is the belief of the 
writer, and also of other engineers, that a 
suspended form of insulator will be the 
type which will be used, it being from a 
mechanical standpoint a comparatively 
simple matter to suspend any desired 
weight, and from an electrical standpoint, 
it seems possible to so design an insulator 
that it will be mechanically strong and a 
good dielectric as well. 

The suspended type of insulator would 
have the advantage that ample arcing dis- 
tance could be provided without making 
the insulator top-heavy and difficult to 
manufacture. It should be so designed 
that arcing can not occur until the volt- 


age is sufficient to rupture the air and 
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cause the current to arc from end to end, 
this feature being of great importance 
where the insulators are mounted on steel 
towers, which is conceded to be the best 
engineering practice. On high voltage 
lines where steel towers are used the pin 
type of insulator for 100,000 volts, or 
higher, would seemingly be almost an im- 
possibility, owing to the size necessary to 
take care of the surges and other line dis- 
turbances and owing to the fact that the 
earth potential is carried into the head of 
the insulator by the steel pin and through 
the metal towers. 

An ideal insulator, for all conditions of 
high-voltage stress, should be one that 
would take care of climatic conditions, 
such as fogs, dust deposits, salt spray, ete., 
and should have as few still air spaces as 
possible. That is to say, it should expose 
a large part of its surface to the wind and 
should have a long leakage distance of 
small area. In the designing of a type of 


porcelain insulator for this class of work, | 


it should be borne in mind that cemented 
parts, if there are any, should be under 
compression and not under tension, owing 
to the strains to which it may be subjected 
to from expansion and contraction. There 
should be as few still air spaces as pos- 
sible to avoid the accumulation of dust, 
insects, etc., and there should be nothing 
but porcelain, well vitrified, between the 
points of opposite potential. Engineers 
are now at work along these lines, and, as 
the result, a number of plans have been 
proposed embodying more or less of these 
ideas, and it is only a question of a short 
time before the successful insulator will 
be evolved for these higher tensions; if 
it has not already come to pass. 

Leaving for the time being the open 
question of extraordinary potentials, we 
will take up the question of high-tension 
transmissions as it exists to-day. Con- 
tinuous operation of a transmission sys- 
tem is an absolute essential and depends 
to a large extent on the effectiveness of the 
insulator used. In this paper the writer 
only aims to discuss the qualities of porce- 
lain insulators, as it is now generally 
conceded that porcelain is superior to glass 
for the manufacture of high-tension in- 
sulators, and, in fact, supersedes glass 
wherever the question of cost is not a 
paramount problem. In the designing of 
an insulator for any given voltage, and es- 
pecially for the higher voltages, there are 
three considerations of primary impor- 
tance: First, electrical design ; second, the 
mechanical strength; and third, the 
quality of the material. In the electrical 
design consideration must be taken of the 
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dielectric strength of the adjacent air, so 
that sufficient distance be allowed between 
the points at which the line voltage is 
impressed that it will not arc over to the 
pin or cross-arm under ordinary working 
conditions. In other words, make the po- 
tential gradient as gradual as possible 
from line wire to ground. These points 
of impressed voltage may vary greatly in 
an insulator of poor manufacture, al- 
though of the same electrical design. For 
instance, in two insulators of the same 
general design and different manufacture, 
the one having the greatest electrostatic ca- 
pacity and, therefore, the greatest electro- 
static field, will suffer from brush dis- 
charge and arcing over sooner than one 
having less electrostatic capacity and, 
therefore, less electrostatic field. In an- 
other case, two insulators of the same de- 
sign but of different manufacture, the one 
possessing a body of greatest density and 
which is the most vitreous, will carry or- 
dinary working voltages and line disturb- 
ances with less trouble than an insulator 
that does not possess these qualifications. 

Due care must be exercised in the manu- 
facture of porcelain insulators to secure 
the necessary dielectric strength between 
the tie wire or top groove and the point 
inside the insulator which is in closest 
proximity to the head of the pin, provid- 
ing that pin is made of iron, which is 
usually the case in voltages in excess of 
30,000, and in many cases misfortune has 
come to the engineer who depended to a 
large extent on the pin and cross-arm for 
additional insulating qualities. Practice 
dictates the fact that on the insulator 
alone should be the reliance of the engi- 
neer for his insulation, and all insulators, 
whether of porcelain or glass, should be 
tested with approximately three times the 
full line voltage brought to the inside of 
the insulator head, and the entire burden 
of correct and sullicient insulation should 
be placed on the insulator itself and a 
large number of line troubles would be 
prevented. 

It has been the unfortunate habit of 
some engineers to consider the cost of the 
insulator of paramount importance, and, 
when one takes into consideration the im- 
portance of the insulators to the construc- 
tion of a line, one is always led to wonder 
why, by the additional cost of a few cents 
to each insulator, a reasonable factor of 
safety is not obtained. It is, however, 
pleasing to note that many enginecrs are 
profiting by the sad experience of their 
brothers and are securing their insulators 
based on specifications that insure a rea- 
sonable factor of safety, and, in fact, are 
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In some cases going to the other extreme 
and not only require the manufacturer to 
guarantee their insulators to stand a rigid 
test, both before and after erection, but in 
one case which the writer recently noticed 
an additional clause was inserted request- 
ing the manufacturers to guarantee that 
the railroad would not break them in tran- 
sit, which, we will have to agree, was 
rather a severe test. 

Reverting once more to the electrical 
design, it is necessary in the design of an 
insulator that the factor of safety be suffi- 
ciently large so that the abnormal elec- 
trical strains that may be, and are, oc- 
casionally brought to bear, will not cause 
a puncture and consequently a shut-down 
of the line. For instance, an insulator 
designed to carry 50,000 volts should stand 
a dry test of approximately 150,000 volts, 
thus giving a fair factor of safety to en- 
able it to withstand the possible surge volt- 
ages caused by short circuits, ete. This 
very fact of requiring a reasonable factor 
of safety in the electrical and mechanical 
design of an insulator has decided the 
limiting possibilities of the pin type of 
insulator as approximately 60,000 volts 
line voltage, as, to secure a factor of safety 
of three, it would be necessary to build 
an insulator of mammoth proportions and 
uncertain body, having a weight that is 
almost prohibitive to pin work. This 
brings us again to the conclusion that the 
only method of securing a proper factor 
of safety on the higher voltages would be 
to use a suspended type of insulator. 

Having discussed the engineering design 
of a high-tension porcelain insulator, the 
writer thinks it might be of interest to 
take up its composition and the difficulties 
of manufacture, concluding with the tests 
to which all insulators should be sub- 
mitted before being placed on the line. 
The porcelain of which a high-tension in- 
sulator is made is composed of certain pro- 
portions of English ball, China clay, some 
domestic clay, commonly called Tennessee, 
and some feldspar and quartz, The clay 
forms the body and gives the proper me- 
chanical strength, while the function of 


the feldspar and quartz is to act as a flux | 


and thoroughly permeate all the parts of 
the insulator, thus making a thoroughly 
vitreous mass when subjected to a sufli- 
cient heat. This mixture having gone 
through the various steps of grinding 18 
forced through a filter of copper or silk 
cloth of 110 mesh to remove all impurities, 
and is then formed in the various shapes 
and designs suitable for the purpose for 
which it is to be used and placed in the 
drying room. After a sufficient amount of 
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moisture has been removed in this way the 
insulators are dipped in the glaze solution 
and are again placed in the drying room, 
after which they are placed in the kilns 
and subjected to a heat approximating 2,- 
700 degrees Fahrenheit. The function of 
the glaze is to give the insulator the neces- 
sary color and also a smooth, even surface, 
in order that dust and rain may be easily 
dispelled. Ordinary unglazed porcelain 
would come from the kilns a pure white 
color with a comparatively rough surface, 
which would hold the dirt and moisture, 
so that it 1s necessary to glaze the insu- 
lator in order that a smooth, glassy sur- 
face may be obtained, as well as the de- 
sired color. If, in baking, the insulator 
is not subjected to the proper amount of 
heat the body of the clay will not be thor- 
oughly vitrified. If, on the other hand, 
the insulator is subjected to too much heat 
the body of the clay will be porous. There- 
fore, it is necessary that the insulator be 
subjected to the exact amount of heat 
necessary to secure the desired results. 

In determining the exact amount of 
heat to which these insulators shall be 
subjected, ordinary thermometers are not 
. used, but a small carefully prepared cone 
of predetermined composition is utilized, 
which is placed at intervals in the kilns 
and is observed through small orifices by 
the attendant. These canes assume an 
erect position under any degree of heat 
below the desired one. As soon as the 
predetermined point has been reached, 
however, the cones melt and form glaze 
and at this point the heat is turned off and 
the ovens allowed to slowly cool, so that 
the wire may be thoroughly annealed. 
This process can not be hastened, but takes 
a certain well-defined time for its opera- 
tion. When removed from the kiln the 
insulators are then subjected to a most 
rigid electrical and mechanical test to de- 
termine, their qualifications for the work 
which they are designed to do, and all 
those not coming up to the specifications 
should be rejected at this time. A certain 
number of all insulators coming from the 
kilns are subjected to two electrical tests, 
one a dry test to determine the dielectric 
strength of the porcelain body and the 
other a precipitation test to determine as 
nearly as possible the action of the insu- 
lator under most severe climatic condi- 
tions, 5 
The only objection that has been offered 
to porcelain as the composition of which 
the insulator should be made is the fact 
that in no other way than the above de- 
scribed can a porcelain insulator be prop- 
erly tested, whereas the defects that might 


ELECTRICAL REVIEW 


occur in glass can be detected by the eye. 
Unless an insulator is thoroughly vitreous 
and is practically non-absorbent and shows 
a fracture similar to glass, it is unfit for 
use under high potential stress. . An ideal 
insulator would be one having a minimum 
amount of electrostatic capacity with a 
maximum amount of mechanical strength, 
but in the pin type of insulator a strange 
phenomena exists, inasmuch as it is neces- 
sary to sacrifice one condition to some ex- 
tent to obtain the other good points, and 
an insulator of successful design is one 
which appearance shows contains a happy 
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A description is given in the. London 
Electrician for August 30 of a system of 
wireless telephony invented by Professor 
Majorana, which he described at a re- 
cent meeting of the Associazione Elettro- 
tecnica Italiana. The system is based on 
the use of a spark-gap. For generating 
the spark a special rotating arrangement 
is used by which it is claimed 10,000 single 
sparks per second can he obtained. In 
wireless telephony a microphone is re- 
quired that can be used with high-tension 
currents. It must be capable of withstand- 
ing a pressure of several thousand volts 
and of carrying a considerable current. 
These conditions gave rise to the’ Majorana 
hydraulic microphone, which depends on 
the capillary properties of fluid jets. A 
stream of liquid flowing from a suitably 
constructed opening divides itself into 
drops which follow each other at practi- 
cally constant intervals. The frequency 
may be noticed acoustically by allowing 
the drops to fall on an elastic membrane 
which then gives out a sound of corre- 
sponding frequency. When mechanical 
oscillations are superimposed on the fluid 
jet periodical constrictions may be noticed 
which are of very nearly the same fre- 
quency as the superimposed oscillations. 
The drops thus force the membrane on 
which they impinge to give out sounds 
of a corresponding frequency. If the 
drops fall on a level surface at right angles 


to their direction, a covering of thickness, 


varying with the frequency of the drops, 
is formed. Professor Majorana has con- 
structed his microphone on this principle 
and has thus obtained telephonic currents 
of extraordinary clearness and strength. 
This microphone consists of the usual 
mouthpiece and of a membrane fixed to a 
glass tube which moves freely under the 
oscillations of the membrane and through 
which slightly acidulated water flows. The 
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liquid passes out of a special opening in 
the glass tube and strikes the upper sur- 
face of a “collector,” consisting of two 
cylindrical pieces of platinum insulated 
from each other. On striking the middle 
of the “collector” the fluid spreads itself 
over the surface and puts the two halves 
in permanent connection. Thus a battery 
whose poles are connected in circuit with 
a telephone and this “collector” will send 


`a constant current through it so long as 


the membrane is not affected by sound 
waves. When the membrane vibrates the 
aperture begins to oscillate, and varies the 
flow of drops so that the fluid on the “col- 
lector” is continually altering in thick- 
ness. If this circuit is connected in a 
suitable way with the spark-gap mentioned 
above, the intensity of the spark will cor- 
respond with the sound waves and will 
transmit to the receiving station the ap- 
propriate words and sounds. Professor 
Majorana obtained good results with this 
experimental arrangement, but found it 
an advantage to use a Poulsen arc in nitro- 
gen instead of the spark-gap. 
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Power Plant for the 
Yukon. 

Vice-Consul C. G. Woodward, of Daw- 
son, reports on the improvements in 
Yukon territory, as follows: 

An important work contemplated in 
the near future is the construction of a 
large power-house of approximately 1,000 
horse-power near the western boundary, on 
the Yukon river some fifty miles below 
Dawson, for the purpose of furnishing 
electrical power to dredges on the Forty 
Mile Creek and its tributaries in Alaska 
and the Forty Mile and Klondike rivers in 
the Yukon territory. The company has 
a power-house in Dawson and furnishes 
this city and Grand Forks with electric 
light, and Dawson with water for house- 
hold purposes and a hydrant system for 
fire purposes. On the completion of the 
power-house at the boundary the company 
intends doing away with the works at 
Dawson, other than to hold it as a re- 
serve in case of accident to the new plant. 
The fuel used in their present plant is 
coal taken from the company’s mine on 
Coal Creek, at which place the proposed 
plant is to be situated, the idea being that 
it is cheaper to convey electricity than 
coal. The output of the mine last year 
amounted to some 8,000 tons, the entire 
output being used by the company in Daw- 
son. This coal landed at Dawson by the 
company’s steamer costs about $12 per 
ton. With the plant at the mouth of the 
mine the coal costs about $2 per ton. 
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A New Mine Plant in Germany. 
| 


By B. F. Hirschauer. 


HE use of electric motors for operat- end opens upon a mine gallery. The load which is hollowed out at the further end 
ing cable drums in mine work is transferred from the elevator to the of the gallery. The accompanying dia- 


is constantly on the increase bottom of a second shaft which leads from gram (Fig. 1) shows the position of the 
on the Continent, and within the 


last few years a number of plants MST cence Wiha > ao ee ok ee sk | WS S Se ' 
of this kind have been installed in pn a ee <= A ae E S 

some of the principal mines. This is 
especially true as regards Germany, where 
the application of electricity in mining 
operations has received great atiention of 
late. One of the most recent and best 
equipped outfits of the kind is the one 
which has been installed not long since at 
the Thiederhall mines, near Brunswick. 
The apparatus and wiring for the plant 
have been supplied by the Siemens & 
Halske Company, to whom the writer is 
indebted for the following account of the 
system which is now in use. - 


x. 


» 4 a the gallery up to the ground level. Inthe shafts and the motor plant. As the level 
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Fic. 1.—ARRANGEMENT OF ELECTRICAL AND 
HorsTinG EQUIPMENT. 


According to the conditions which ex- 
ist in the shaft to which the present cable 
method is applied, the total weight to be 
lifted, including the weight of the cable, 
is about. two and one-half tons. The net 
load which is taken out of the shaft in 
an eight-hour run is 200 tons, and the 
elevator makes thirty-two trips in an 
hour. The speed of driving the cable is 
twenty feet per second, with the usual 
load, but for hauling persons this speed 
is only half the above. 


It is to be remarked that the shaft in and motors are placed within the mine feet below ground level, and the upper 
this case is a blind shaft, and the upper itself, and are installed in a chamber gallery lies at a level of 987 feet, the load 


Fig. 3.—VIEW OF PLATFORM AND Drums, HotstTiInGa EQUIPMENT. 


Fie. 2.—CaBLE Drums AND MOTORS. 
) 
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is lifted to a height of 658 feet. In the 
second shaft leading to the ground the 
load is raised by a steam engine and cable 
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desired results for the operation of the 
cable it was decided to adopt the electric 
motor system. The use of direct current 


Fie. 4.—Vrew IN GENERATING STATION. 


system. Before the present electric sys- 
tem was installed, the cable drum was 
driven by compressed-air engines, but this 
had the disadvantage of consuming a 


at 500 volts was decided upon for the mo- 
tors. One of the principal alvantages to 
be secured from the direct-current system 
is the. halancing of the variable loads 


Fig. 5.—View oF STORAGE BATTERY EQUIPMENT. 


large amount of coal, and, besides, the 
engines were not as efficient as was re- 
quired. Therefore, in order to secure the 


during the operation of the cable drum 
by means of a storage battery working in 
parallel upon the circuit. In this way 
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the steam engine which drives the dynamo 
can be run at an almost constant load 
and uses a comparatively small amount of 
steam. Another point is that a direct 
coupling of the motor upon the shaft of 
the drum can be employed, on account of 
the slow speed of the motor, which runs 
at seventy revolutions per minute. 

One of the accompanying engravings 
(Fig. 2) shows a view of the cable hoist 
with the two motors which are coupled to 
the shaft. There is a similar motor on each 
end of the cable shaft, the motor being of 
the shunt-wound type. According to the 
above-mentioned conditions of working, 
the capacity of each motor is 150 horse- 
power. In this case there is no loss in 
resistances, as the motors are arranged so 
as to be connected in parallel, and with 
this coupling they are run at half the 
standard speed. ‘The latter speed is used 
for carrying persons upon the elevator at 
the speed of ten feet per second. On the 
other hand, by using the parallel connec- 
tion for the two motors, with a voltage 
of 500 at the terminals of each, the cable 
is operated at twenty feet per second. The 
mechanical losses of the plant are reduced ° 
to a minimum by lessening the number of 
bearings. The armature of each motor 18 
mounted outside the bearing of the cable 
drum, and there is no outer bearing for 
the motor, the whole system running upon 
two bearings only. The bearings are 
provided with a very efficient type of self- 
oiling by rings. A good point about this 
method of mounting is that the armature 
can be very readily taken off the end of 
the shaft. Should an armature become 
damaged, it can be quickly removed and 
a reserve armature fitted in its place. 

For operating both motors there is used 
a common starting box and a reversing 
box. The latter is connected to the start- 
ing box by a suitable lever. The resist- 
ance coils which are used with the start- 
ing box are placed at some distance off, 
under the floor of the platform, and are 
lodged so as to obtain the -best possible 
cooling. The lower apparatus of the start- 
ing box is mounted upon the operator’s 
platform and contains the contacts for 
throwing resistance into the circuit, and 
also a special rheostat arm by means of 
which the motor can be so connected that 
it operates as a dynamo upon the descent 
of the load, working upon the resistance, 
this combination giving an electric brak- 
ing system. Besides this, there is a method 
of switching, patented by the Siemens- 
Halske firm, which allows the motor speed 
to be reduced to a very low figure when 
it is desired to run the cable at a slow 
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speed for inspection of the cable or the 
inside of the shaft. In this way the cable 
can be run by the motors at as low a 
speed as twenty-two feet per minute. By 
using the brakes at the same time, this 
speed can be still further cut down to 
about one-half the above. 

Owing to the fact that the great num- 
ber of contacts in the controlling appara- 
tus gives a large angle for working, and 
it is not possible to operate the system 
directly by a lever, the lever which serves 
for the starter is mounted in a separate 
support, as will be noticed (Fig. 3) to 
the left of the operator. In like manner 
there is mounted to the right of the opera- 
tor a second lever and support which is 
used for the reverser. In cach case the 
lever is connected below the platform to 
the corresponding apparatus by means of 
a gear mechanism. | 

The braking system in the present case 
is well carried out. Two sets of brakes 
are provided, the first being a working 
brake and the second a safety brake. The 
first of these can be operated directly by 

‘the attendant by means of a foot pedal, 
` or indirectly by hydraulic pressure. For 
the latter purpose the water pressure is 


furnished by a small pump arranged for 


the purpose. It is driven by an eccentric 
from the main drum shaft. The safety 
brake is operated by means of a counter- 
weight, and comes into action automatic- 
ally as soon as the clevator has been raised 
above the mouth of the shaft. A dash- 
pot is adopted to the brake lever so as to 
give an easy action to the brake in this 
case. If need be, the operator is able to 
throw on the safety brake. He uses a 
small lever placed near at hand to carry 
this out and the lever causes the counter- 
weight to be released. In order to pre- 
vent the elevator from arriving at the 
mouth of the shaft at full speed, in which 
case the safety brake would be suddenly 
thrown on, a retarding device is used. It 
is designed so that when the elevator 
comes within sixty-six feet of the shaft 
mouth, the lever of the motor starter is 
drawn back automatically. This causes 
resistance to be thrown into the armature 
circuit of the motors and reduces the 
speed gradually. But in order to give the 
operator the full control of the lever when 
the automatic device has been working, 
he is able to push the lever again in the 
opposite direction by means of an uncoup- 
ling device by which the retarding appara- 
tus can be disconnected from the lever. 

Upon the platform is mounted a speed 
indicator for the cable drum which gives 
the reading upon a dial mounted upon an 
iron column and also two instruments for 
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indicating the height of the car in the 
shaft. In connection with the indicator is 
a signal bell which rings as soon as the 
car comes within sixty-six feet of the shaft 
mouth. Mounted near the speed indica- 
tor is an iron column with two dials which 
show the voltage and current of the cir- 
cuit. The operator has all the indicating 
instruments near at hand, and can thus 
watch the current and voltage, as well as 
the speed. On the speed indicator is 
mounted a registering apparatus by which 
the curve for each lift of the car is 
recorded, so as to give a permanent record 
of the working of the apparatus. 

The use of the storage battery in par- 
allel upon the circuit gives a decided ad- 
vantage in the present system. Owing to 
the fact that the battery is designed to 
provide for the maximum variations of 
load, the generator and the engine need 
only be of a sufficient capacity to take 
care of the average load, so that the ex- 
pense of the storage battery is more than 
made up by the saving which results in 
the mechanical part of the plant. Ac- 
cordingly the motors of the drum are de- 


signed to work at a maximum of 300 


horse-power, while the generator is de- 
signed for a standard load of but sixty 
horse-power. 

Another use of the storage battery is 
that it is able to furnish current for the 
motors when the steam engine is shut 
down. In certain periods of the day the 
elevator is not occupied in taking loads 
of material, but on the contrary certain 
other kinds of work are being done in the 
mine which makes it necessary to take the 
miners down the shaft. For this pur- 
pose the storage battery can be called 
upon to operate the motor at light load. 
In like manner the lighting of the station 
and of the mine can be carried out while 
the engine is stopped, by means of the 
battery. Another case is where an acci- 
dent occurs to either the engine or the 
dynamo, when the battery is called upon 
to give the needed current while the re- 
pairs are being made. Fig. 4 shows a 
view of the engine room, and Fig. 5 a 
view of the storage battery equipment. 

At the same time energy can be restored 
to the battery by means of the descent of 
the load. As soon as the car begins to 
descend, the motors are driven as dynamos 
and give energy to the batteries on the 
well-known principle. When the car de- 
scends there is no need of a special brak- 
ing in order to lower the speed, but the 
operating lever can he left in the ordi- 
nary position, seeing that an electric brak- 
ing action takes place automatically, and 
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at the same time the batteries are charged 
by the current coming from the motors. 

The capacity of the dynamos itself is 
sufficient to operate the system at half 
speed without the use of the storage bat- 
teries, that is, with the two motors con- 
nected in series. 

—___<@—.—___—_- 
Electric Mail Tubes for 
Italian Post-Office. 

Vice-Consul H. M. Byington advises 
that a law. having passed for the institu- 
tion of the electric post in Naples, Milan, 
and Rome, the Italian minister of posts 
and telegraphs has nominated a commis- 
sion to arrange for the opening of bids for 
the installation of the service. The vice- 
consul continues : 

The electric post is an invention of a 
Neapolitan, Baron Piscicelli-Taeggi, who 
has also patented it in America. The in- 
vention renders possible the transmission 
of mail from one point to another with 
great speed. It is planned to reserve the 
electric post for the mail which has 
greater need of celerity, such as the trans- 
portation of special-delivery letters and 
local telegrams to and from the central 
office and the substations, as well as late 
matter which could be sent from the cen- 
tral office to the railroad station ten 
minutes before train time. 

The principal tube will be the one 
which connects the central office with the 
railroad station. If the service in the 
cities proves a success it is the ultimate 
intention to inaugurate a similar service 
between the principal cities in Italy. {t 
is estimated that in this wav the time be- 
tween Naples and Rome can be reduced 
from five to two hours. 

— 0M 

Electric Power in Copper 

Mines. 

There has been a rapid increase in the 
use of electric power in place of steam in 
the Lake Superior copper mines during 
the recent years, says The Mining and 
Scientific Press. The Calumet and Hec- 
la mines are making broad use of it. A 
short time ago work was started of clear- 
ing a site for the large electric power 
plant of the Copper Ranging Consolidated 


Company next to the Michigan smelter on — 


the south side of Fordage Laker It has 
been recently decided to install an electric 
plant for lighting the buildings and te 
purchase two electric locomotives for use 
underground at the Victoria mines. 
These will he used in long drives and cross 


cuts where it is difficult to get trammers 
to work. 
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Flaming Arc Lamps Abroad. 


OME time before joining forces 
with the Excello Are Lamp Com- 
pany, of New York city, Mr. Otto 

Baerwinkel, now secretary and manager 

of the Excello company. 

made an extensive trip 
through a number of foreign 
countries in the interest of 
several British concerns de- 
voted to the manufacture of 
electrical supplies. One of 
his main lines was the flam- 
ing arc lamp, which was 
then receiving considerable 
attention. Being particu- 
larly interested in the in- 
stallation of the Excello 
flaming are, Mr. Baerwinkel 
made some notes and se- 
cured a number of interest- 
ing photographs in connec- 
tion with the installation of 
this lamp in foreign lands. 

The trip proved to be an ex- 

tended one, taking fifteen 

months, during which time 
some 50,000 miles were traveled. Mr. Baer- 
winkel started from London, England, on 

Friday, April 13, 1906, and while some 


Egypt was the first country to be sub- 
jected to a general canvass. This country 
can not be called a very prosperous field 
for the electrical 


The 


manufacturer. 


DREDGER, STEWART IsLAND, NEw ZEALAND. 


staple products grow, and are not manu- 
factured. There were on the whole some 
sixty arc lamps in use. The government 


A MAIN STREET IN MELBOURNE, AUSTRALIA. 


superstitious friends were fearful of the 

Consequences, no accident or serious hitch 

£ any kind was experienced during the 
p. 


railroad, however, has placed in service 
some 150 Excello flaming arc lamps, 
which have been found suitable for rail- 
road work. There is a great deal of sym- 


pathy with the French element in Egypt, 
and a good many orders find their way to 
the manufacturer through French repre- 
sentatives, unless French apparatus is 
preferred altogether. There 
are five central stations, one 
in each of the principal 
cities, some of these being 
held by French stock com- 
panies. The largest engi- 
neering firm is Thomas 
Cook & Son, Limited, which 
has elaborate works in El 
Boucar, a suburb of Cairo. 
This is where the well- 
known Nile steamers are 
built. 

In connection with the 
trip through Egypt, Mr. 
Baerwinkel noted that, con- 
trary to the general assump- 
tion, the Suez canal is not 
illuminated by are lamps, 
but that according to the 
rules of the company op- 
erating this waterway, each 
passing ship is provided with search- 
lights installed to port and starboard of 


the bow. 


Arc LAMP SUSPENDED FROM TRER, New Soutn WALES, AUSTRALIA. 


The island of Ceylon, while affording 
most beautiful tropical scenery and vege- 
tation, did not prove a good market for 
electrical supplies. Electrical appliances 
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9 22 


would, in the main, be required only in The use of kerosene is not permitted, ow- arc lamps are concerned, these are now 

the two harbors and for the comparatively ing to the danger from fire, and gas, some- burning in all of the principal towns in ! 
small traction and electric-lighting sys- how or other, is not in practical use, so India. An order of unusual size was 
tems at Colombo. that the opportunity for electrical illumi- placed by the Bengal Nagpur Railway 
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In India, at the time of this visit, there nation is very good. A number of mills Company, which is using them cn gg i 
was seneiderable prosperity, the weaving had just been wired, with others following ing certain stations and tracks. 
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LAMP TRIMMING BY CooLIE8sS IN BOMBAY, INDIA. 


UNPACKING LAMPS AT SHANGHAI, CHINA. 


and spinning mills, located chiefly in this example. Arc lamps were in great leading hotel in India, the Taj Mahal 
Bombay and Bengal, being very busy and demand, one mill putting up 200 Excello 


Palace Hotel, is using some ninety Ex- 
hardly able to keep up with their orders. miniature lamps. As far as the flaming 


cello arc lamps. 
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The British Crown colony of Burntaais commodate fifty or sixty of these animals. 
devoted Principally to the fTowing of rice At the time this visit was made, how- 
and lumber. The capital, Mandalay, fa- ever, there were only three working, 


STREET LIGHTING, SHANGHAI, CHINA. 


ous through Kipling’s poem, affords the in overwhelming competition with electric 
incipal market for electrical supplies. power. These elephants have a book value 


LIGHTING or MAIN PIER, AT YOKOHAMA, JAPAN, 


labor in the form of elephants of $3,500, and ten per cent depreciation is 


sed in the large mills. The yard charged against them each year. Consider- 
8. Stee] Brothers was built to ac- able electric construction work was going 


COOLIES AT Kose, J APAN, 


on in Singapore, where the 
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been acquired by the British government 


ASSEMBLING ARC Lamps, 


At the time of Mr Baerwinkel’s visit 
to China, American goods were rather un- 


BROADWAY or Tokyo, JAPAN. 


popular, due to the boycott. He did not 


suffer through the prejudice whi 


ch was then 


prevailing against American goods, how- 
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ever, but was able to discover this ani- 
mosity through his 
American representatives who happened 
to be traveling in that country at the time. 


The Excello flaming are lamp is being 


used in a number of street installations, 
notably that at the Chinese Bund, Shang- 
hai, where some eighty are employed. 
The imperial palace at Pekin also uses 
these lamps. 

The Japanese are rapidly developing as 
manufacturers of dynamos, motors and 
electrical instruments. They have not as 
yet, however, begun the manufacture of 
arc lamps. With the exception of some 
American engineers in a large telephone 
factory, there were very few foreign en- 
gineers to be seen. The flaming arc lamp 
is becoming quite popular with the Japan- 
ese, several of the more prominent streets 
and some of the larger stores being il- 
luminated with this form of lamp. 

Close to 1,000 flame arc lamps have 
been sent to Australia. One installation 
in Sydney, New South Wales, has at- 
tracted particular attention. In Sydney, 
Hyde Park was looked upon as a most 
dangerous place at night. It was eventu- 
ally decided to improve matters by put- 
ting in an up-to-date lighting system. 
Eighty Excello lamps were installed. The 
illumination was so satisfactory that it 
was decided to reduce the number of 
lamps installed to’twenty and put the bal- 
ance of the eighty in commission else- 
where. 

In New Zealand the Excello lamps have 
been installed for a number of purposes. 
One installation in which the lamps were 
subjected to considerable exposure was in 
dredging work in harbor improvements. 

A feature of the installation of these 
lamps in foreign countries, and one which 
is of considerable importance, is the fact 
that they are being trimmed and main- 
tained by unskilled labor. In fact, in 
some instances the lowest form of human 
intelligence is relied upon to keep the 
lamps in operation. 


TERRE SEER 
Rejuvenated Sons of Jove. 
CŒ. B. Roulet, Mercury, of Dallas, Tex., 

has announced that all faithful Jovians 

shall assemble at the annual meeting, to 
be held on Jupiter's day, October 15, at 

Dallas, Tex. Many important matters 

relative to the further good of the order 

are to be considered, as well as the annual 
election of officers. The organization of 
the Jovian Cloister (the second degree of 

Jovianism) will be perfected at the meet- 

ing. i 


association with . 
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An Improved Sleeping Car 
for Interurban Electric 
Railways. 


Harris F. Holland, of New York city, 


-president of the Holland Palace Car Com- 


pany, which went into the hands of a 
receiver about four years ago, is working 
on plans for an interurban combination 
sleeping and parlor car, which, he claims, 
will eclipse the car that he invented five 
vears ago. He expects to put the new 
car on the market within the next year. 
Two cars designed by Mr. Holland are now 
in service on the Illinois Traction System 
between Springfield, Ill., and St. Louis, 
Mo. It is understood that these cars have 
not proved the success that was hoped. 
Mr. Holland believes that the next three 
or four years will see a demand for sleep- 
ing cars and parlor cars for interurban 
roads. l 

The new car is a combination parlor 
car and sleeper, and can be made in two 
lengths, one of fifty-four feet six inches, 
and the other of sixty-two feet. The fifty- 
four-foot-six-inch car will contain twenty 
berths, ten to a side; or twenty chairs, 
ten to a side. The sixty-two-foot car will 
provide room for four more berths or 
chairs, two to a side. 

Mr. Holland is quoted as describing the 
new car as follows: 

“As in my other car, two chairs, when 
reversed and made up, will constitute a 
lower berth. It will be the same with 
this car, except that the chairs will be 
shaped so as to be more comfortable than 
the straight-backed chairs in my first car. 
The upper berths will swing down from 
above, as in the old car, except they will 
be hung lower, thus giving the occupant 
more room. 

“A double floor was provided in the old 
car, between the sections of which the 
partitions and guide rails of the com- 
partments were made to fold into the six- 
inch space between the two floors. This 
has been eliminated in the new car and 
I am perfecting plans for a partition of a 
different character. Just what this is I 
can not say until my patent has been 
secured. The brass grill work at the top 
of the compartments has been done away 
with also. | 

“The elimination of these things will 
make the new car weigh six tons less 
than the first one and will make a dif- 
ference of about $5,000 in the cost in 
favor of the new car. My new car can 
be manufactured for about $15,000. The 
car will take four eighty-five-horse-power 
motors, while the old car required four 


150-horse-power motors. The compart- 
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ments will be just as strong, durable and 
as private as those of the first car, and in 
no way will the arrangement detract from 
the strength of the car.” 

The car will have no baggage compart- 
ment, but there will be two toilet rooms 
and a smoking compartment, the latter 
capable of seating five persons. 

- ._«°g@—=——_- 
- Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., Octo- 
ber 8, for the following material for de- 
livery at the points enumerated below: 

Forty-eight miscellaneous batteries, An- 
napolis, Md.; 22,800 feet waterproof cable, 
Pensacola, Fla.; one cabinet and panel- 
board, Norfolk, Va.; 100 feet of special 
conductor, 300 feet incandescent lamp 
cord, and twenty-four double-pole cutouts, 
Annapolis, Md. ; two electric drills, League 
Island, Pa.; miscellaneous electrical sup- 
plies, Norfolk, Va.; miscellaneous com- 
bination oil and electric lights, New York 
city; three multipolar motors, Pensacola, 


Fla.; seventy-five fuse plugs, twenty-four 


plugs, six jump-spark plugs, Annapolis, 
Md.; miscellaneous switches, New York 
city; twelve knife switches and ten pounds 
black friction tape, Annapolis, Md.; 
26,505 condenser tubes, Norfolk, Va.; 
thirteen sets wireless telegraph apparatus, 
New York city; 3,300 feet double-braided 
wire, Norfolk, Va.; sixty pounds cotton- 
covered wire, 1,500 feet double-covered 


wire and forty-eight zincs for Annapolis, 
Md. 
—_—_<@-=——_—_ 

Water-Power Development 

in Norway. 

United States Consul F. S. S. Johnson, 
of Bergen, reports that a tunnel is being 
constructed which will bring the water 
from the great Ringedalsvand of Norway 
(into which the Skjaeggedalsfos falls) 
down to the fiord where it will be used for 
power purposes. 

From the lake named there is a tunnel 
1,000 feet long to another small one, 
known as the Lillevand. From this point 
there is a tunnel 15,500 feet in length, ten 
feet wide and eight and one-half feet high, 
to the face of the rock facing the Sorfjord. 
From this tunnel the water will be con- 
veyed in pipes down the 1,350 feet decline 
to the fiord. Down at the sea level and 
close to the wall of rock is the power sta- 
tion, from which the electric power will 
be conducted along the four-and-one-half- 
mile stretch to a factory at Odda. This 
power of water coming down the steep de- 
cline is estimated at 40,000 horse-poweT, 
of which 20,000 will be at once utilized 
when the factories are working. 
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PRIMARY AND SECONDARY WATT- 
METER STANDARDS. 


BY H. W. YOUNG. 


In order that integrating wattmeters 
may be maintained in an accurate and 
efficient condition it ig necessary that they 
be compared at certain intervals with 
known standards, and it is obvious that 
the standards for this purpose should 
have the following qualifications: They 
should be highly accurate, unaffected by 
wide variations in frequency, wave form, 
or by stray fields and should have a low 
temperature coefficient. For convenience 
in operation and to avoid a multiplicity 
of instruments they should have a wide 
range, which may be obtained primarily by 
a long scale, and where possible the range 
should be further increased by combining 
several current and potential capacities in 
one meter. i 

To combine laboratory accuracy with 
the speed necessary in commercial work, 
two sets of standards should be provided, 
which may be designated as “primary” 
standard or “precision” meters for ex- 
treme accuracy and “secondary” or work- 
ing standards for use, directly with the 
service meters. 

Primary Standards—In the selection of 
primary standards permanent accuracy 
should be the first consideration, as these 
instruments must be depended upon over 
long periods without recalibration, as it is 
obvious that any change in the accuracy 
of the primary standards will, in turn, 
affect the secondary standards and 
through these the entire meter system will 
in time be rendered inaccurate. The 
“precision” meter should be occasionally 
checked or calibrated at some wel- 
equipped standardizing laboratory, and 
for this purpose the manufacturer should 
maintain a standardizing laboratory to 
which the instrument could be sent for 
comparison with absolute standards when 
desired. If the manufacturer will agree 
to conduct this laboratory in the interests 
of the purchaser and keep the instruments 
in calibration for, say, a period of five 
years without expense to the customer, 
other than transportation charges and cost 
of actual repairs, it will be readily seen 
that there will be but slight excuse for 
central station managers having any doubt 
as to the accuracy of their meters. 

Essentials of Primary Standards—The 
primary standards should be so designed 
and constructed that they will not be 
affected by stray fields, frequency or wave 
form; should have a low temperature co- 
efficient and preferably be provided with a 
high-grade thermometer in order that ab- 
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solute temperature corrections may be 
noted and applied to the reading. The 
bearings or suspension should be so de- 
signed and the torque of such value that 
whatever friction may initially exist will 
remain constant over a long period of 
service, and the controlling springs should 
be thoroughly aged to prevent any change 


FıG. 1.— PRECISION WATTMETER, 5-20-10(- 
AMPERE CAPACITY. 


in calibration due to changes from their 
initial value. 

In order that the magnetic circuit with- 
in the meter may produce a maximum, 
constant and uniform torque, the meter 
should preferably be of the zero reading 
type. This arrangement can be secured 
by a construction in which the movable 
coils travel a very small distance and the 
readings are obtained by turning a torsion 
head carrying an index passing over a 
scale. The torsion of the controlling 
spring is increased until the restraining 
torque of the spring just balances the 


Fie. 2.—RotatTing STANDARD INTEGRATING 
WATTMETER, 5-10-20-40-AMPERE CAPACITY. 


turning torque of the meter, when the 
movable coil will come to the zero position 
and thé position of the index on the scale 
indicates the reading. 

Tt will be noted that the “Siemens 
dynamometer” meets many of the speci- 
fications called for in the selection of a 
primary standard, but owing to its con- 
struction can not be made “Astatic” and 
is, therefore, more or less subject to the 
influence of stray fields. Aside from this 
very important point, the dynamometer, 
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owing to its necessarily delicate suspen- 
sion, is not at all portable, and to secure 
good results must be calibrated at the 
place and position in which it is to be 
used, a condition impossible for the aver- 
age central station to meet. 

The Kelvin laboratory balances have 
long been recognized as of the highest 
types of primary standards, but the usual 
construction is such that they can only be 
used as bench or fixed standards. 

Precision Wattmeters, Voltmeters, Am- 
meters—The essentials of a primary 
standard outlined above are fully met by 
what might be termed an Americanized 
form of the Kelvin balance, in that they 
are semi-portable and require no adjust- 
ing or leveling. 

Fig. 1 illustrates a commercial form of 
Kelvin type precision wattmeter, this par- 
ticular device being provided with three 
current capacities of five, twenty and 100 
amperes respectively and in conjunction 
with a resistance box, the meter. may be 
used on potentials up to and including 
2,000 volts. The system of fixed and 
movable coils is astatically arranged, 
thus rendering the indications free from 
the disturbing effects of external magnetic 
fields—a feature of the highest impor- 
tance, as in many instances difficult and 
expensive tests have been rendered abso- 
lutely valueless by reason of the fact that 
after all calculations were completed it 
was discovered that the meter had been 
influenced by stray field effect and the 
test was, therefore, inaccurate. 

This type of precision meter can be 
used interchangeably and with equal ac- 
curacy (within one-tenth of one per cent) 
on alternating-current and direct-current 
circuits, thus rendering unnecessary the 
maintaining of two separate sets of stand- 
ards. In the past many central stations 
have experienced considerable difficulty in 


Keeping their standards in calibration, ow- 


ing to the damage entailed during ship- 
ment to and from the manufacturer; for 
instance, a standard which was suspected 
or known to be incorrect would be for- 
warded to the manufacturer or to a stand- 
ardizing laboratory for recalibration and 
then returned to the owner. Owing to the 
inherently. delicate construction of the 
average laboratory standard the possibility 
would always exist that when the meter 
reached its destination the calibration 
might or might not be any more accurate 
than it was before standardization. Prac- 
tically all users of electrical measuring 
instruments have been through this ex- 
perience and are apt to rather doubt the 
feasibility of keeping standards in check 
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by sendihg them to the manufacturer, un- 
less they can be carried and looked after 
by a special messenger. 

With the construction employed in the 
Kelvin meters illustrated herein this 
problem has been successfully solved, and 
from actual experience it has been 
demonstrated that shipment of a standard 
to and from the factory is feasible and 
the accuracy will not be affected. A large 
number of meters are being handled in 
this manner and less than one-fifth of 
one per cent of the total number have had 
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may consist of “portable indicating” 
wattmeters used in connection with a 
stop-watch or of a “rotating” watt-hour 
meter arranged with suitable current and 
voltage capacities. The latter method is 
to be preferred, as it eliminates the stop- 
watch with its attendant errors and 
troubles ; is not affected by changes in load 
and enables more work to be accomplished 
in less time and with fewer men than is 
possible when using the indicating meter. 
With the same care in handling, the ro- 
tating standard having a light moving ele- 
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rent capacities of five, ten, twenty 'and 
forty amperes and voltage capacities of 
100 or 200 volts. The various capacities 
are secured by manipulating a set of con- 
tacts or connection plugs located on the 
supporting base. By means of a push- 
button switch the voltage circuit may be 
opened and closed, thus starting or stop- 
ping the indicating pointer at will. 

To conduct a test with a rotating 
standard it should be connected in series 
with the meter to be tested and the con- 
nection plugs so arranged that the capac- 


CALIBRATION DATA FOR WESTINGHOUSE STANDARD PORTABLE INTEGRATING WATTMETER. 
REVOLUTIONS OF WESTINGHOUSE PORTABLE INTEGRATING WATTMETER FOR 94 PER CENT TO 106 PER CENT REGISTRATION OF SERVICE METER. 


Service Meter. 


| | 


| RATAT ii 95 v6 97 w | 9 100 wı | 102 | 108 | 104 | 108 | 1% 
Type. Revolutions. Ci ae ber Per Per Per Per Per Per Per Per ler Per Per | Per 
Capacity. Aueren, Cent. | Cent. | Cent. | Ceut. | Cent. | Cent. | Cent. | Cent. | Cent. | Cent. | Cent. | Cent. | Cent. 
Amperes | l i 
Eeavy Lignt 
Load. Lu ad. | 
B 5 25 5 
aA ne 10 | 26.5. | 26.25 | 26.00 | 25.75 | 25.5 | 25.25 | 25 24.75 | 24.50 | 24.25 | 24.00 | 23.75 | 23.50 
g 40 25 40 
ĝl & 5 l 1.0 5 
p ma va in 1.06 | 1.06| 1.04 | 1.03 | 1.02 | 1.01 99] .98| 97] .96| .95] A 
E 40 $ 1.0 40 ae 
i 80 15 is 40 31.8 | 31.5 | 31.2 | 30.9 | 30.6 | 30.3 | 30 9.7 | 29.4 | 20.1 | 28.8 | 28.5 | 28.2 
z C 80 3 1.0 40 2.12 | 2.2 2.08 | 2.06 | 2.04 | 2.02 | 2 1.98 | 1.96] 1.94] 1.92] 1.90) 1. 
3 30 5 19.08 | 18.90 | 18.72 | 18.54 | 18.36 | 18.18 | 18 17.82 | 17.64 | 17.46 | 17.28 | 17.10 | 16.92 
3 $ 2:0 5 1.27 | 1.28 | 1.24] 1.283 | 1.2 | 1.21 | 1.2 | 1:19 | 1.18] 1.16 | 1.15] 1.14] 1. 
I i S i P | 28.62 | 28.35 | 28.08 | 27.81 | 27.54 | 27.27 | 27 26.73 | 26.46 | 26.19 | 25.92 | 25.65 | 25.38 
i ; a ie 1.91 | 1.89 | 1.87 | 1.85 | 1.84 | 1.81 | 1.8 | 1.78] 1.76] 1.75| 1.73] 1.71 | 1. 
3 Peach | al ea Daas 
$ 15 30 F 20 23.85 | 23.62 | 23.4 | 23.17 | 22.95 | 22.72 | 2.5 | 22.05 | 21.83 | 21.6 | 21.38 | 21.15 | 20.98 
8 15 $ 20 20 1.59 | 1:57! 1.56 | 1.54 | 1.53 | 1.51 | 1.5 | 1.48 | 1:47] 1.45 | 1.44] 1.42) 1. 
fx) eg tae eye ena taeak Sage og ke os Be fe eA eM ee Ne Ne ee E 
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It is recommended that test be made at approximately 1 


ard meter, 


Load service meter so as to give revolutions stated in table in approximately one minute time. 
M here possible, the capacity of coils used should be the same for both service and standard meters. 
Westinghouse round pattern and type “A” meters make fifty revolutions at full load. 


their calibration impaired by shipment, 
and even in this small percentage the 
error in calibration was less than one-half 
of one per cent. With such a record it 
is conservative to say that any central 
station using this type of Kelvin meter 
can depend upon its standards being main- 
tained within one-tenth of one per cent 
under all conditions and have the addi- 
tional assurance that this accuracy is 
backed by a laboratory of the highest 
order. 

The secondary standards for testing 
alternating-current integrating meters 


ment and latest form of ball-bearing will 
maintain its initial accuracy much longer 
than the ordinary indicating meter em- 
ploying pivot bearings. 

The requirements of a reliable second- 
ary standard are fully met by the portable 
rotating standard meters, one form of 
which is illustrated in Fig. 2. This de- 
vice consists of a specially designed inte- 
grating wattmeter element having series 
parallel measuring coils, a special register- 
ing mechanism and all the elements 
mounted in a self-contained portable case. 
The particular meter described has cur- 


D per cent and four per cent of full load if these loads are within the range of stand- 


itv of the standard will be approximately 
the same as that of meter under test. 
The proper connections having been made, 
the load should be adjusted to the desired 
value and a direct comparison made of 
the number of revolutions of the disc 10 
the meter under test with the number of 
revolutions shown on the counters oF dials 
of the rotating standard. The percentage 
of error may be found directly by divid- 
ing the number of revolutions made by the 
meter under test by the number of oe 
lions of the standard. For example: 

the meter under test makes ten revolutions 
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while the standard meter makes 10.4 
revolutions, the ratio would be 0.96, show- 
ing the meter under test to be four per 
cent slow. This direct comparison applies 
only when the meter under test has the 
same full load speed as the standard, 
namely, twenty-five revolutions per 
minute. When testing meters which 
run at different full load speeds than the 
standard, it is usually necessary to use a 
constant or multiplier, the value of which 
depends upon the ratio of the normal 
speed of the meter under test to that of 
the standard. 

In order that the rotating standard ii- 
lustrated herein may be conveniently em- 
ployed in testing meters in which the full 
load speed is other than twenty-five 
revolutions per minute, the following table 
has been prepared as applying to Westing- 
house, General Electric and Fort Wayne 
meters. By the use of this table any one 
of the three makes can easily be tested 
with the one rotating standard. 

In explanation of the use of this table 
the following examples are given: 

(1) If it is desired to test a Westing- 
house service meter by using the rotating 
standard, the two meters should be con- 
nected in series and loaded so as to give 
one revolution of the disc in approxi- 
mately one minute’s time for a light load 
test and for full load, twenty-five revolu- 
tions of the disc in the same time. The 
number of revolutions made for these two 
loads by the standard—if the service 
meter is correct—would be one and 
twenty-five respectively. If the number 
of revolutions made by the standard is 
1.03 the service meter is three per cent 
slow at light load. If the number of 
revolutions of the standard is 0.97 the 
service meter is three per cent fast at 
light load. From this example it will be 
seen that the accuracy can be determined 
for any speed within six per cent fast or 
slow, reading same directly from the table 
without any calculation whatever. 

(2) If it is desired to test a five-am- 
pere General Electric meter the load can 
be adjusted to give—say two revolutions 
at light load and thirty revolutions of 
the dise at heavy load in approximately 
one minute’s time. If the meter is cor- 
rect the standard will 1.8 and 
twenty-seven revolutions respectively. If 
the standard shows 1.86, the service meter 
is three per cent slow at light load. If 
the standard shows 1.75 the service meter 
is three per cent fast at light load. 

(3) Tf it is desired to test a five-am- 
pere Fort Wayne meter the load can be 
adjusted to the same value as with the 


show 
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General Electric meter. If the meter is 
correct the standard will show 1.5 and 
22.53 revolutions respectively. If the 
standard shows 1.55 the service meter is 
three per cent slow at light load. If the 
standard shows 1.46 the service meter 1s 
three per cent fast at light load. 

Fig. 3 illustrates the proper connections 
for testing a two-wire meter in accordance 
with the table. If it is desired to test 
three-wire meters the standard should be 
connected into the circuit in such a man- 
ner as to place it in circuit with one side 


Fic. 8.—DIAGRAM OF CONNECTIONS FOR TEST- 
ING Two-WtkE METER. 


of the meter under test, the other side of 
the circuit being ieft open. When the test 
is conducted in this manner the rotating 
standard pointer will revolve twice as fast 
as the disc of the meter under test which 
has but one-half of its current winding in 
use during the test. To effect a direct 
comparison, the number of revolutions 
made by the meter being tested should he 
multiphed by two. 


—— 0 
The Chicago Electrical Show. 


The third annual electrical show under 
the auspices of the Electrical Trades Ex- 
position Company will be held at the 
Coliseum, Chicago, Ill., January 13-25, 
1908. At a recent meeting of the stock- 
holders the following officers were elected : 
president, Samuel Insull; vice-president, 
Ellsworth B. Overshiner; secretary-treas- 
urer, Stewart Spalding. Executive com- 


mittee: Ellsworth B. Overshiner, chair- 
man; Louis <A. Ferguson, Stewart 
Spalding. Directors : Samuel Tnsull, 


G. II. Atkin, Stewart Spalding, T. P. 
Gaylord, Ellsworth B. Overshiner, George 
B. Foster, Louis A. Ferguson, H. B. 
McMeal and H. V. Bennis. 

Homer Niesz will again manage the 
show. It was largely due to his untiring 
efforts that the two previous exhibitions 
were such pronounced successes. Mr. 
Niesz’s headquarters will be at 1006 Mon- 
adnock Building, Chicago, Ill. 
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Special Trains for the Street 
Rallway Conventions. 

In connection with the meeting of the 
American Street and Interurban Railway 
Association, the American Street and In- 
terurban Railway Manufacturers’ Associa- 
tion, and the auxiliary associations, at 
Atlantic City, N. J., October 14-18, 
the Pennsylvania Railroad will operate 
through express trains to Atlantic City, 
leaving New York, foot West Twenty- 
third street, at 9.55 a. M., 2.55 P. M. 
(Sunday only, 7.55 a. M.), with special 


Pullman parlor cars attached. The rate 


authorized for this occasion is based on 
a fare and one-third on the certificate 
plan. Those desirous of obtaining accom- 
modations in the special parlor cars will 
communicate with C. Studds, eastern pas- 
senger agent, Pennsylvania Railroad, 263 
Fifth avenue, New York city. 

C 

Copper Mining in Jamaica. 

In a report from Kingston, Consul F. 
Van Dyne says that while copper deposits 
exist in Jamaica, and numerous attempts 
have been made to work this metal, be- 
ginning as carly as 1857, the mining of 
copper has not hitherto proved successful 
commercially. The consul writes of new 
development plans: 

It appears now, however, as the result 
of the investigations conducted by an ex- 
pert American mining engineer who has 
been prospecting here since last Novem- 
ber, that the difficulties which have pre- 
vented the profitable working of this 
metal have been overcome, and that pay- 
ing copper will be added to the list of 
staple products of the island. The de- 
posits are located principally in the 
parish of Clarendon, and the ore con- 
tains gold and silver as well as copper. 

Two thousand acres of land have been 
acquired by the interests which the min- 
ing engineer represents, and shafts have 
heen sunk in three places—in one place to 
a depth of 300 feet, with tunnels 125 and 
255 feet long. Tests of qualities of ore 
have been made by the government 
chemist, and several shipments have been 
made to a Denver, Col., assay works. T: 
results obtained in both cases yielded cop- 
per in paying quantities. It is announced 
that a company with a capital of $250,- 
000 will be organized to work the mines, 
and that within a short time operations 


on a large scale will be begun. 

The declared exports show that copper 
ore of the value of $1,671 was shipped 
from this port to the United States dur- 
ing the last fiscal year. 
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THREE-WIRE DIRECT-CURRENT 
GENERATORS. 


BY B. T. MCCORMICK. 


It is the purpose of this paper to give 
briefly the principles of operation of three- 
wire generators and to call attention to 
some of their advantages. The three-wire 
generator is the outgrowth of the well- 
known Edison three-wire system, in which 
two direct-current generators are con- 
nected in series, with a line known as the 
“neutral” tapped into the point where the 
machines are connected together. A load, 
usually light, is fed between each outside 
wire and the neutral. If the load is bal- 
anced on either side, no current will flow 
in the neutral, while in the event of an 
unbalanced system the neutral will be re- 
quired to carry the current corresponding 
to the amount of “unbalancing.” The 
main lines must be of sufficient capacity 
to carry current corresponding to the com- 
bined output of the machines at a voltage 
equal to twice the voltage of one machine. 
while the neutral need be only large 
enough to take care of the unbalancing. 
Such an installation when applied to a 
well-balanced 120-volt incandescent light- 
ing load, combines a saving in copper as 
a result of transmitting at the higher 
pressure of 240 volts, together with the 
advantage of a 120-volt installation for 
supplying the lights.. It also possesses 
the advantages of a 240-volt system for 
power purposes, the motors being con- 
nected across the outside lines. 

The three-wire generator consists of a 
direct-current generator of the standard 
type, but provided with slip rings to 
which are attached taps from the arma- 
ture winding as in a rotary converter. A 
transformer known as the “balancing 
transformer” is mounted behind the 
switchboard or in some convenient posi- 
tion, and connected across the slip rings. 
A tap is brought out of the centre of the 
transformer winding, to which the neutral 
wire is connected. Fig. 1 shows diagram- 
matically a three-wire generator in its 
simplest form, the two-pole diagram 
being used for simplicity. “A” and “B” 
are the main leads and “N” is the neutral. 
So long as the loads on cach side of the 
neutral are equal, the balancing trans- 
former, “T,” takes only the magnetizing 
current for which it is designed, but 
where one side is loaded more heavily 
than the other, the excess of current flows 
through the neutral into the middle tap 
of the transformer, and divides, as shown 


1 A paper read at the annual convention of the Cana- 
dian Electrical Association, Montreal, September 11-13. 
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by the arrows “P” “P,” half flowing to 
one ring and half to the other. In so 
dividing, the ampere turns on one half 
of the transformer, due to the direct cur- 
rent, exactly balance the ampere turns 
in the other half, thus the magnetic flux 
in the balancing transformer remains con- 
stant regardless of the amount of direct 


Fig. 1.—SiMPLE ARRANGEMENT OF 
THREE-WIRE GENERATOR. 
current flowing. From the above, it 1s 
evident that the requirement for a bal- 
ancing transformer is, that it shall have 
sufficient current-carrying capacity to 
carry the unbalanced current and a suffi- 
cient number of turns and core area to 
generate a counter electromotive force, 


the effective value of which 1s E 


where “E” is the normal direct-current 
voltage between brushes. 
A core type of transformer is admir- 


Fic. 2.—Two-PHasE COMBINATION OF 
BALANCING TRANSFORMERS. 


ably suited to such service, and the coils 
on either side of the neutral tap are com- 
prised of sections staggered from one leg 
of the core to the other, in order to reduce 
the magnetic leakage to a minimum. 
Probably the most efficient three-wire 
outfits consist of a generator as described 
above, but provided with a two-phase com- 
bination of balancing transformers, as 
shown in Fig. 2. The centre taps are 
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tied together and the neutral wire joined 
to the point of connection. Two pairs of 
slip rings are used, connected to taps in 
the armature winding situated ninety 
electrical degrees apart. Such a combina- 
tion of two transformers results in a more 
even current distribution in the armature 
than can be secured by the use of a single 
transformer. 

The cost of the balancing transformer 


‘is a very small part of the total cost of 


the apparatus, and depends of course, upon 
the amount of unbalancing to be allowed. 
Ordinarily an allowance for about twenty- 
five per cent unbalancing is sufficient. A 
concrete case will serve best to illustrate 
the size of transformer required. Suppose 
we wish to design a two-phase combination 
of balancing transformers for a 100-kilo- 
watt, 250-volt machine to take care of 
twenty-five per cent unbalancing. The 
amount of current taken by two trans- 
formers is that corresponding to twenty- 
five kilowatts, or 100 «mperes, and for one 
transformer fifty amperes. As the cur- 
rent divides on entering the centre tap of 
the transformer, the copper sections need 
be made only large enough to carry 
twenty-five amperes. The number of 
furns and core area must be such as to 
give a counter electromotive force of 
250 

V2" 

250 
therefore be fa X 25. As a balanc- 


The volt ampere capacity must 


ing transformer has but one winding, 
whereas an ordinary transformer has both 
a primary and a secondary, the above 
value must be divided by two to get a 
basis of comparison with a standard trans- 
former pe 

NV 32 


Roughly speaking, therefore, the trans- 
former should be about the size of a 2.2- 
kilowatt lighting transformer. l 

The generator, is shunt-wound, differs 
from standard generators only by the ad- 
dition of the slip rings, while if com- 
pound-wound, the alternate poles are con- 
nected so that half the poles receive their 
series excitation from each of the main 
leads. ‘In this way the corresponding char- 
acteristics are still maintained even } 
one side of the system is completely un- 
loaded. | 

Three-wire generators can be operated 
in multiple with one another, or 1n mul- 
tiple with two-wire generators, and lt Js 
often convenient to operate a 120-volt ma- 
chine in multiple across one side of 240- 
volt, three-wire system, to maintain 8 bet- 
ter balance, in case that side is unloaded. 

The two-wire generator with rotating 
direct-current balancers, as a competitor 
of the three-wire generator, possesses ^ 
great many good points, but the cheap- 
ness, simplicity and compactness of the 
three-wire generator are points not to be 
overlooked in deciding on a three-wite 
system. 


25 x 1/ = 2.2 kilowatts. 
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THE INCANDESCENT LAMP IN CON- 
NECTION WITH ELECTRIC SIGNS. 


BY BENJAMIN WALL, | MANAGER METRO- 
POLITAN ENGINEERING COMPANY. 


A few years ago a title similar to the 
above would have been misunderstood by 
most people, but to-day who does not 
know the meaning of the words “Electric 
Signs” ? 

The writer, while in Atlantic City 
recently, was impressed by the beauty 
and variety of the electric signs which 
illuminate the Board Walk of this resort. 
There are thousands of incandescent lamps 
used for this purpose alone, there being 
1,500 used in one sign (so the manufac- 


turer states). The installation for this- 


sign is equal to that of some of the largest 
apartment houses in New York city, so 
that it will readily be seen that the elec- 
tric-sign business is assuming large pro- 
portions. 

Philadelphia also proved interesting. A 
ride from the Broad Street Station of the 
Pennsylvania Railroad to Fairmount Park 
by way of Broad and Diamond streets was 
a revelation. Within the last year the 
electric-sign display on Broad street has 
more than doubled. Hardly an automo- 
bile concern, hotel, theatre or restaurant 
can be found where the electric sign is not 
used for advertising purposes. 

The sidewalks of Chicago, as a great 
many readers of this article will remem- 
ber, are literally covered with electric 
signs. Denver and Columbus are close 
seconds in this respect; in fact, it is 
hard to name a city in the United States 

where the electric sign is not in evidence, 

serving to illuminate the streets at night 
and to advertise the wares of manufac- 
turers in such a manner that the public is 
compelled to take notice thereof. 

In Greater New York there are more 
than 10,000 panel signs used, containing 
twenty-four lamps each, in some instances 
four-candle-power lamps being used, and 
in some eight-candle-power lamps. 

The United Cigar Stores Company has 
adopted the electric sign, over fifty having 
been erected in and around Greater New 
York, 9,000 lamps being used nightly for 
its sign business alone. 

The Great Atlantic & Pacific Tea Com- 
pany is now taking up the sign question, 
and has installed panel signs at quite a 
number of its stores in Greater New York. 

` The Huyler company also is using the 
electric sign for the same purpose, having 
recently erected signs in New York, 
Brooklyn, Long Branch and other nearby 
resorts. 

The roof sign for large display work 
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seems to be the most ‘popular, and the 
variety of designs of this type of signs 


are innumerable, such as trade-marks, ° 


floral displays, reproductions of lightning 
flashes and clock dials. 

Theatres have without question the 
right of way of the electric-sign proposi- 
tion. Where can a theatre be found that 


CiG 
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roof of the storage plant of this company 
may be seen the largest electric sign in 
the South, using about 1,800 incandescent 
lamps. | j 
The Beverwyck Brewing Company, of 
Albany, also believes the electric sign a 
necessary part of its advertising expense, 
having recently erected on the smokestack 
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TYPICAL OVERHANGING STREET SIGN. 


does not use the electric sign. For in- 
stance, the Keith & Proctor installation 
for electric signs alone equals 8,000 six- 
teen-candle-power lamps. 

The Anheuser-Busch Brewing Com- 
pany also is a great user of the electric 
sign, using an equivalent of 5,000 
sixteen-candle-power lamps. New York 
city has three of these large Anheuser- 
Busch signs, and in Norfolk, Va., on the 


of its brewery in Albany a four-sided sign 
which is 180 feet from top to bottom, at a 
height of 300 feet from the ground. This 
sign contains about 2,000 eight-candle- 
power lamps. 

The Colgate company, of Jersey City, 
has recently taken up the electric-sign 
subject and has a sign on its factory in 


Jersey City which will (with proposed al- 


terations) be the largest roof sign in the 
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world. Dimensions are to be over 200 
feet long by, fifty feet high, with specially 
constructed letters, the letters in all con- 
taining 2,582 eight-candle-power lamps, 
or an equivalent of 1,291 sixteen-candle- 
power lamps. 


Thus it will be seen that the electric | 


sign is proving to be an important factor 
to the incandescent-lamp manufacturer 
and to the central station, and in the in- 
stances above cited, where four or five 
concerns are using 20,000 sixteen-candle- 
power equivalents or about 80,000 lamps 
per night for their roof-sign display work, 
there is evidence of the universal use of 
the incandescent lamp for advertising pur- 


poses. 
The Electrical Show at Madi- 
son Square Garden. 


An electrical show under the auspices 
of the Electrical Show, Incorporated, will 
be held at Madison Square Garden, New 
York city, September 30 to October 9. 
The Brooklyn Edison Company will make 
an elaborate exhibit of a complete apart- 
ment fitted up with electrical apparatu: 
of every description. The Eastern Cahill 
Telharmonic system will render a musical 
concert each day furnished bv the Tel- 
harmonium. The New York Edison Com- 
pany, it is stated, will give a complete ex- 
hibition of all kinds of new electrical de- 
vices. An exhibition Marconi wireless 
telegraph system will be shown, and it 
is also stated by the management that a 
device designated as the Photophone, in- 
vented by Charles Hartwell, will be on ex- 
hibition. i 

An exhibit of some novelty will be fur- 
nished by the National Dairy Supply Com- 
pany, where it is stated that a herd of 
Jersey cows will be stabled, showing an 
electric milking machine in operation. ` 

The National Electric Jiamp Associa- 
tion will occupy a large space. showing the 
latest developments in incandescent. light- 
ing. 

The Electrical Testing Laboratories, 
New York city, will also have an inter- 
esting exhibit. 

Among those exhibiting will be the 
American Wire Brush Company, the New 
York Beck Lamp Company, the India 
Rubber and Gutta Percha Insulating 
Company, the Driver-Harris Wire Com- 
pany, the Monaton Construction Company, 
Lord Electrice Company, Federal Sign 


Company, Metropolitan Engineering Com- 
pany, F. Alexander Manufacturing Com- 
pany. General Electrice Company, G. M. 
Gest, Westinghouse Electric and Manufac- 
turing Company, Safety Car Heating and 
Lighting Company, and Henry Fallek. 
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A Proposed Code of Ethics 
for Electrical Engineers. 


Under the title “Proposed Code of 
Ethics: Principles of Professional Con- 
duct for the Guidance of the Electrical 
Engineer,” the Committee on a Code of 
Ethics, composed of Charles P. Stein- 
metz, Harold W. Buck and Schuyler 
Skaats Wheeler, chairman, has offered the 
following code to the membership of the 
American Institute of Electrical Engi- 
neers. The code was presented at the 
twenty-fourth annual convention held at 
Niagara Falls, N. Y., June 27, revised 
by the committee, considered at a meeting 
of the board of directors, August 30, and 
ordered printed and submitted to the 
membership for suggestions. The com- 
mittee was appointed at the convention 
held in Milwaukee, Wis., June, 1906. The 
proposed code follows: 

GENERAL PRINCIPLES. 


1. In both his professional and his busi- 
ness relations the electrical engineer should 
follow strictly the same ethical principles 
that are recognized in the social relations 
of every-day life. He should consider him- 
self personally responsible for the character 
of the enterprises with which he is asso- 
ciated professionally. 

2. Before entering into professional rela- 
tions, it is therefore the duty of the elec- 
trical engineer to satisfy himself that the 
enterprises with which he connects himself 
are of a legitimate character. If, after be- 
coming associated, he finds them to be of a 
questionable nature he should sever his con- 


. nection as soon as possible. It should not 


be considered an excuse that his connection 
extends only to legitimate engineering work. 

3. An electrical engineer permitting the 
use of his name in any enterprise or exploi- 
tation becomes morally responsible for its 
character. He should therefore not allow 
the use of his name in connection with 
anything upon which he is not qualified by 
training and experience to exercise com- 
petent judgment. i 

4. The electrical engineer should take 
care that credit for engineering work is 
attributed to those who, as far as his knowl- 
edge of the matter goes, are the real authors 
of such work. 

5. The electrical engineer should incline 
toward and not away from standards of all 
kinds. since standardization is peculiarly 
essential to the general progress of the pro- 
fession. This applies to construction. meas- 
urements and expression or nomenclature., 
as well as to conduct, or ethics. Even the 
tendency to give individuality by providing 
special construction may usually be avoided 
with advantage. 


RELATIONS OF THE ELECTRICAL ENGINEER TO 
HIS EMPLOYER, CUSTOMER OR CLIENT. 


T. The electrical engineer should consider 
the protection of his client’s interests as 
his first obligation, and therefore should 
avoid every act that would be contrary to 
this duty; if any other consideration such as 
professional obligations or restrictions in- 
terfere with his so acting. in accordance 
with the expectation of his client. he should 
inform him of the situation. 

8. The electrical engineer. whether con- 
sulting. designing. or operating. may not 
accept financial or other compensation. 
directly or indirectly. from more than one 
side or party interested in the same matter. 

9. Electrical engineers in a position to 
decide on the use of inventions, apparatus. 
etc., should not be financially interested in 
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their use, as by receiving a royalty, etc., 


unless the matter is clearly understood by 


the'client or employer. 

10. Electrical engineers should not ac- 
cept employment while financially interested 
in a rival concern except with the express 
permission of both parties. An electrical 
engineer may be employed by more than 
one party, as in the case of a consulting 
engineer, when the interests of the parties 
do not conflict and it is understood, as is 
usual in such cases, that he is not expected 
to devote his entire time to the work of one 
party but is free to enter into other en- 
gagements. A consulting engineer perma- 
nently retained by a party should notify 
other prospective employers of this affilia- 
tion before entering into relations with 
them. A consulting engineer when not ex- 
clusively retained by one side may advise 
rival concerns, with the full knowledge of 
all of them and upon taking care that the 
interests of the parties do not conflict in 
the particular matter handled. 

11. Operating engineers should consider 
themselves responsible for defects in appa- 
ratus or dangerous conditions of operation. 
should bring the same to the attention of 
their employers and insist upon the removal 
of the causes of danger as soon as feasible. 

12. An electrical engineer should in 
general be considered directly responsible 
to his employer or client for the successful 
fulfilment of the work upon which he has 
been engaged and for its satisfactory per- 
formance as a whole. It should therefore 
be clearly understood at the outset just 
what the extent or the limitations of re- 
sponsibility of the engineer are to be. 
Whether he has been employed merely as 
designer or whether he is retained to 
design and to superintend construction; 
whether to design only the chief features, 
or also to pass upon all details of the ap- 
paratus that is to be installed. Attention 
should be directed to the fact that defects 
in the manufacture of material or appara- 
tus is a matter distinct from the matters 
of design or installation. An engineer 
should not be held responsible for the un- 
Satisfactory performance of a plant result- 
ing from defective apparatus furnished, un- 


dess he has undertaken to include this sub- 
ject. 


RELATIONS OF THE ELECTRICAL ENGINEER TO 
THE OWNERSHIP OF THE RECORDS OF 
HIS WORK. 


15. If in executing his work, the elec- 
trical engineer uses data or information 
which are not common and public property, 
but which he receives, directly or indirectly 
from his employer, or if the problem solved 
by the engineer is met in the pursuit of his 
work for his employer, and is not of such 
character that his attention would have 
been directed to it regardless of his rela- 
tions to his employer, the products of his 
work, in the form of inventions, plans, de- 
signs, etc.. are not his private property, but 
the property of his employer. 

16. If in the execution of the work the 
consulting engineer uses only his own 
knowledge or data or information which 
are public property by prior publication, 
ete.. and receives no engineering data from 
his employer or customer, except perform- 
ance specifications, the results of the work, 
such as inventions. plans, designs, etc., are 
the private property of the engineer, and 
his employer or customer is entitled to 
their use only in the specified case. 

17. All the work done by the engineer in 
the form of inventions, plans, designs, etc.. 
which are outside of the field of engineering 
for which his employer has retained him. 
are the engineer's private property. 

18. When an engineer or manufacturer 
builds apparatus from engineering designs 
supplied to him by his customer, the de- 
signs remain the property of the customer 
and should not be duplicated for other cus- 
tomers without express permission. When 
the engineer or manufacturer and his cus- 
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tomer are jointly to work out designs and 
plans or develop inventions, a clear under- 
standing should be arrived at before the be- 
ginning of the work regarding the propor- 
tionate rights of ownership in any inven- 
tions, designs, etc., that may result, since 
in such case both parties should be con- 
sidered to have rights therein. 

19. Any engineering data or information 
which an electrical engineer obtains, direct- 
ly or indirectly, from his employer or cus- 
tomer, or which he creates as a result of 
such information, must be considered by 
the engineer as confidential; and while the 
engineer is justified in using such data or 
experience in his own practice as going 
toward his education, the publication there- 
of without express permission is improper, 
as is also its use in producing for other 
parties, work that is characteristic of the 
original customer or employer. 

20. Designs, data, records and notes 
made during his engagement by an engineer 
employed on salary under permanent en- 
gagement, and referring to his work, are 
his employer’s property. The same matters 
in the case of a consulting electrical engi- 
neer paid by fee or by commission, are the 
property of the consulting engineer. 

21. A customer, in buying apparatus, 
does not acquire any right in its design 
beyond the use in the apparatus purchased. 
A customer of a consulting engineer does 
not acquire any right to the plans made by 
the consulting engineer except for the 
specific case for which the apparatus was 
built or the plans made. 


RELATIONS OF THE ELECTRICAL ENGINEER TO 
THE GENERAL PUBLIC. 


22. The electrical engineer should en- 
deavor to assist the public to a fair and 
correct general understanding of engineer- 
ing matters, spread the general knowledge 
of electrical engineering and discourage 
wrong or exaggerated statements on engi- 
neering subjects published in the press or 
otherwise, especially if these statements are 
made for the purpose of, or may lead to, 
inducing the public to participate in un- 
worthy schemes. 

23. Controversies on engineering ques- 
tions, however, should never be carried on 
in the public press, but should be confined 
to the technical press and the engineering 
societies. 

24. First publication of inventions or 
other engineering advances should not be 
made through the public press but rather 
through the engineering societies and the 
technical press or through trade bulletins. 

25. The publications which an electrical 
engineer is justified in making through the 
public press should therefore be of a his- 
torical, educational, instructive or similar 
character and should not relate to con- 
troversies between engineers or on engi- 
heering questions, to new inventions, etc., 
hor contain technical criticisms of fellow 
engineers, and it should be considered un- 
professional to give opinions without being 
fully informed on all the facts relating to 
the question, and on the purpose for which 
the opinion is asked, with a full statement 
of the conditions under which the opinion 


applies. 
26. In giving expert testimony before 
judicial bodies, the electrical engineer 


should confine himself to brief and clear 
Statements on engineering or historical 
facts. He should not give personal opinions 
without so expressly stating. and should 
avoid pleading on one side or the other. 


RELATIONS OF THE ELECTRICAL ENGINEER TO 
THE ENGINEERING FRATERNITY. 


30. The electrical engineer should take 
interest in and show due regard for the 
electrical engineering societies and the tech- 
nical press, and should assist his fellow en- 
gineers by exchange of general information, 
experience, etc.. through them. 

32. He should not seek a position held 
by another electrical engineer. 

Where engineering work is in charge 
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of an electrical engineer, no other electrical 
engineer should underthke the work except 
on request of om in ceoperation with the 
electrical engineer who had charge of the 
work before, unless the latter’s connection 
with it has already terminated. 

35. In engineering work in charge of a 
board of engineers, the respective limita- 
tions of the authority of each should be 
decided at the outset, and each electrical 
engineer should give full and complete in- 
formation on his part to the other engineers 
and insist on this being reciprocated. 


RELATIONS OF THE ELECTRICAL ENGINEER TO 
THE STANDARDS OF HIS PROFESSION. 


40. The title “electrician” should be ap- 
plied to those having practical training 
sufficient to enable them to carry on in- 
telligently certain classes of electrical work, 
such as the installation of electric lights 
and bells, and the operation of small electric 
plants, 

41. The title “electrical engineer” should 
be applied only to graduates from electrical 
engineering schools of recognized standing. 
and such men as possess an equivalent 
knowledge of electrical engineering. Letters 
usually employed to denote college degrees 
should be used only by those holding such 
degrees. 

42. The title “consulting electrical en- 
gineer” should be applied only to those 
electrical engineers who are engaged in 
consulting work, and who possess such 
knowledge and experience in electrical en- 
gineering as would qualify them to full 
membership in the American Institute of 
Electrical Engineers. 


EENEN 
Lighting on a Moonlight 
Schedule. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

We shall be under lasting obligations 
to vou if you can and will enlighten us 
on the following: 

Our contract for lighting the citv reads, 
after setting forth the price. ete., for each 
are light: “Provided the lights are oper- 
ated on what is technically and usually 
termed the moonlight schedule.” Under 
this kind of a worded contract, would we 
he compelled to operate our lights when 
the moon is up, provided it was cloudy ? 

J. H. SAVAGE, 
President and General Manager, Plaque- 
mine Electric Light and Power Com- 
pany. 
Plaquemine, La., September 17. 
eo eee 
Large Chilean Concession for 
Power Plant. 

Consul A. A. Winslow, of Valparaiso, 
Chile, reports that the German Transat- 
lantic Electric Company has a concession 
to erect a hydraulic electric power and 
lighting plant on the River Maipo, above 
Santiago, at an estimated cost of $4,015,- 
000 United States gold, of which about 
$1.295,040 will be for materials and ma- 
chinery that must be imported Tt is esti- 
mated that it will take about five years 
to complete the undertaking. The com- 
panv has petitioned the government of 
(hile for the free entrv of the machinerv 
and material for a period of five years. 
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Annual Convention of the 
Empire State Gas and Elec- 
tric Association. 


The annual convention of the Empire 
State Gas and Electric Association will 
be held in the auditorium of the New 
York Edison Company, No. 44 West 
Twenty-seventh street, New York city, 
on Wednesday, October 2. At the morn- 
ing session, to be held at 10 o’clock, there 
will be presented the report of the execu- 
tive committee and the reports of the 
various subcommittees which have been 
appointed during the year. There will 
also be an account of the publicity work 
done on account of the association. 

In the afternoon several very interest- 
ing papers will be presented and dis- 
cussed. The subjects have been announced 
as follows: “The Meter Testing Situation 
and Report of Meter Committee,” by R. 
M. Searle; “Gas Standards,” by Alfred 
E. Forstall; “Buying Light,” by E. L. 
Elliott; “Franchise Taxation,” by L. T. 
Palmer; “The Agitation for Underground 
Distribution in Place of Overhead,” by 
W. W. Cole; “Municipal Ownership in 
New York State,” by Glenn Marston. 

The reading of these papers will be 
followed by the election of officers. 

On the evening of Tuesday, October 1, 
a joint meeting and reception will he 
held under the auspices of the Street Rail- 
wav Association of the State of New York 
and the Empire State Gas and Electric 
Association, in the concert hall at Madi- 
son Square Garden, New York city, at 
8.30 o’clock. At this meeting addresses 
will be made as follows: “The Work of 
the Publie Service Commission, Second 
District, and Its Policies with Relation to 
the Corporations under Its Supervision,” 
hv the Hon. Frank W. Stevens, chairman 
public service commission, Second Dis- 
trict: “The Electric Railway Situation of 
To-day.” hy Henrv I. Pierce, president 
International Railway Company, Buffalo, 
N. Y.: “Control of Gas Companies by 
State Commissions,” bv Dr. Alexander C. 
Humphreys, president Stevens Institute of 
Technology: “Public Control from the 
Corporate Standpoini,” by Everett W. 
Burdett, chairman of Committee on Pub- 
lie Poliev, National Electrie Light Asso- 
ciation, 

Tt is expected that the members of the 
Public Service Commissions of the First 
and Second Districts will be present, and 
an invitation is extended to everv one in- 
terested in public service corporations to 
attend this meeting and reception. 
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Electric Cranes. 

In the first section of a series of articles 
on electric cranes, H. H. Broughton speaks 
of the relative advantages of electricity 
and hydraulic power for crane operation. 
He points out that until recently the hy- 
draulic apparatus was preferred, but as 
soon as engineers were convinced that the 
electric motor had reached a reliable stage 
of development, it had jumped into favor, 
and that engineers are now beginning to 
recognize the insuperable advantages of 
the electric over the hydraulic. On every 
hand installations are being remodeled 
in favor of electric driving. Such in- 
stances are furnished by the docks of 
Hamburg, Rotterdam, Antwerp, Cologne, 
Copenhagen, Genoa, Naples, Glasgow, 
Heysham, Middlebrough, Bremen, Barce- 
lona, Amsterdam, Capetown, East Lon- 
don and many others. A large number 
of dock owners and railway companies in 
England are putting down electric in- 
stallations and new docks and works are 
almost without exception being fitted with 
electrically driven cranes, capstans, coal- 
hoists, lifts and tips. This rapid spread 
of electric power is in a large measure duc 
to the application of electric power to 
steel-works plant and machine tools. Mr. 
Broughton divides cranes broadly into two 
different classes—fixed and traveling. The 
former are subdivided into two types of 
constant or variable radius. The travel- 
ing cranes are subdivided into five distinct 
types, depending on the arrangement of 
the traveling carriage and the location of 
the tracks. There are several designs for 
each type, and each seems particularly 
suited to a certain class of work. Some 
of the advantages zlaimed for the elec- 
trically driven cranes are stated briefly, 
and one is the facility of distributing the 
power over the central plant, another the 
high load-factor procurable; a third, the 
efficiency of the system for transmission 
of power and the efficiency of the appara- 
tus under all loads. A fourth is the great 
flexibility of the system and the range of 
speeds obtainable. With proper attention 
the machinery is pericctly reliable, is un- 
affected by the weather and can be made 
in a large measure automatic. Another 
advantage is that the power of operating 
cranes can be obtained in all large towns 
at a cost of less than two cents a kilowatt- 
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hour. If the hydraulic system is adopted 
a special plant must generally be in- 
stalled.—Abstracted from the Electrician 
(London), Scptember 6. 
< 
Manchester, England, Corporation 
Tramways. 

A description is given here of the re- 
cent improvements of the Manchester, 
England, corporation street railways. 
This city is surrounded by boroughs and 
urban districts, in most of which street 
railways are in operation. In some cases 
the lines are owned by local authorities 
and in others by companies. By means 
of leases, and in some cases by the exer- 
cise of running powers, the cars of the 
corporation now serve a population of 
three-quarters of a million. Some years 
ago all of these street railways at Man- 
chester were worked by a private company, 
although some of the lines were owned 
by the corporation. After much negotia- 
tion the whole undertaking was trans- 
ferred to the corporation and the other 
local authorities concerned; but an ar- 
rangement was made whereby the com- 
pany continued to operate the lines by 
means of the horse system then in use 
until they were changed over to electric. 
This work was done gradually, each line 
as it was converted being taken charge 
of by the corporation. ‘The completion of 
the electrification occurred in the spring 
of 1903. The power for operating the 
system is obtained from the corporation's 
electricity department, mainly from the 
Stuart street station. This station has a 
total output of 57,000 horse-power, about 
17,000 kilowatts being available for the 
railways, the rest being taken up by the 
lighting and power load. The power from 
this station is distributed to twenty sub- 
stations, at 6,500 volts, three-phase. The 
corporation now has in operation 4564 
ears, 307 of which are four-wheeled, 
single-truck cars, and 257 double-truck 
cars. Nearly all of these are double-deck 
cars, single-deck cars being used only 
where there are low bridges over the 
routes. About seventy-five new cars are 
now being uilt. These cars are nearly 
all fitted with standard equipment, but 
some Changes are being made, as the new 
type of grid resistance is being used in- 


stead of the old type. The corporation 
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has also installed a vacuum impregnating 
plant adopted for treating motor parts. 
In this a field coil or an armature is 
dried out thoroughly and is then soaked 
with insulating varnish which is forced 
into the windings under pressure. The 
steam is then admitted and the armature 
baked for several hours. This treatment 
produces a solid weatherproof coil or ar- 
mature. An interesting method of test- 
ing motor parts has been developed which 
consists of placing them in a powerful 
alternating-current field, when a short cir- 
cuit is at once detected by the local heat- 
ing of the defective coil. A high press- 
ure test is also applied for detecting weak 
insulation. An elaborate system of par- 
cels delivery has been developed, by means 
of which at a cost of a few cents parcels 
are collected and carried by the regular 
passage cars. Prepaid stamps are used 
on these packages, which may be obtained 
from any conductor. The extent of this 
system of railways is indicated by the fol- 
lowing figures: The iotal length is about 
170 miles. The car mileage, for the year 
ending March 31, 1907, was over 60,- 
000,000 and over 615,000,000 passengers 
were carried. The income was $5,400,000. 
—Abstracted from the Tramway and 
Railway World (London), September 5. 
< 
The Siemens-Schuckert Single-Phase 
Commutator Motor for Electric 
Railways. 

A description is given here of the 
single-phase commutator motor developed 
by the Siemens-Schuckert Company, the 
information being obtained from an ar- 
ticle by Dr. Rudolph Richter in a Ger- 
man periodical. This motor is of the 
series type but differs from the single- 
phase railway motors, which have been 
put out by other companies, in several 
particulars. In the rotor winding the 
high resistance leads from the main ar- 
mature coils are not carried directly to 
the commutator segments, but on the con- 
trary, the current flows through high-re- 
sistance conductors placed in slots, which 
are situated in the active field. These 
high-resistance conductors consequently 
serve the double purpose of improving the 
commutation at stariing by virtue of the 
resistance opposed to the flow of second- 
ary currents induced in the coils short- 
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circuited under the brushes, and by trans- 


former action from the main poles, and 
also of contributing to the useful torque 
quite as effectively as the conductors of the 
main winding. It is said that this .ar- 
rangement increases the motor’s output 
by about ten per cent. The action of these 
leads, however, is not entirely depended 
upon for preventing wasteful current, as 
a special coil has been introduced for 
assisting in this. This coil is supplied 
with current in any of a number of al- 
ternative wavs. One of these consists in 
connecting it across a portion of a 
special transformer, or it may be tapped 
from suitable points of the secondary of 
the main transformer carried on the car 
and interposed between the high-tension 
trolley and the motor. This coil may be 
wound on the stator teeth lying in the 
neutral zone. It may embrace but onc 
tooth, but it has been found to give bet- 
ter effects when it is spread in several 
slots, the axis of the coil, of course, being 
kept in the neutral zone. In other words, 
the shunt coil is spread out in the sam2 
way as the compensating series winding 
which is also employed., The field of the 
motor thus has three coils, the main ex- 
citation winding, the compensating series 
winding and the compensating shunt- 
winding. A fourth winding may be 
added for supplying the field for neutral- 
izing the reactance voltage in the coils 
undergoing commutation during the 
normal running. With these four coils 
uniformly distributed the appearance of 
the motor is identical with that now com- 
monly associated with polyphase induc- 
tion motors, and investigations have 
shown that the equivalent of these four 
stator windings may be obtained by a 
uniformly distributed equipitch winding 
if the proper interconnections be made. 
Referring to a specific motor designed for 
twenty-five cycles with a one-hour rating 
of 175 horse-power at seventy-five revo- 
lutions per minute, the total weight is 
said to be 6,000 pounds. This size of 
motor has been selected for the Midland 
Railway, and it is said that the total 
weight of the electrical equipment for 
those motors will be thirty-three tons. 
This is equivalent to 5% tons for 
each motor or 2.77 tons for the 
motor proper and 2.73 tons for the re- 
mainder of the equipment.—Abstracted 
from the Electrical Engineer (London), 
September 5, 
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The Commercial Production of Elec- 
trolytic Disinfectant. 


A discussion is given here of a report 
submitted by Dr. F. W. Alexander to the 
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Borough of Poplar, London, England, of 
which Dr. Alexander is the health officer. 
An interesting part of this report consists 
in the description of a continuous process 
of producing electrolytic disinfectant and 
the ‘cost of running this plant. It is said 
that the use of the method has been en- 
tirely satisfactory from every point of 
view, particularly with regard to the pub- 
lic health of the district. The system 
adopted at Poplar is to make up a solu- 
tion containing chloride of sodium and 
magnesium, and to pass this slowly 
through a small regulating tank into a 
series of four double troughs or cells 
placed one above the other, so that the 
liquid descends continuously by gravity. 


Each trough is divided laterally by a par- 


tition, and in each of the two divisions 
five distinct elements, consisting of one 
positive and two negative electrodes, are 
suspended. The positive electrodes are 
of thin platinum wire wound on slate 
slabs, and the negative electrodes of zinc. 
There are then four troughs, each con- 
taining ten elements or forty cells in all. 
The liquid passes through this series and 
is finally discharged into a carboy. A 
bottle arranged at the side of the tier of 
cells supplies the sodium hydroxide which 
is used as a preservative, and which flows 
drop by drop into the carboy as it is 
filling. This neutralizes the free hypo- 
chlorous acid, thus saving the chlorine. 
As the liquid passes through the troughs 
it is subjected to the action of a current 
of from fifteen to seventeen amperes and 
from 230 to 250 volts, thus giving about 
six volts per cell. The liquid is stirred 
continuously during the treatment. The 
objects aimed at in devising this appara- 
tus are to make the working as simple and 
automatic as possible. During electrolysis 
the concentration of the electrolyte 
changes. For this reason a regulator is 
required. Jt is said that during ten 
months’ operation it has been necessary 
to take the apparatus apart and clean it 
but twice. Every dav after working, tlic 
electrolvsers are emptied, the fluid being 
saved for recharging. The electrolvse: 

are then washed and filled with wate 

which softens any deposit formed upon 
the electrodes. Before starting the work 
the electrolysers are again emptied and 
washed out. During twelve months of 
operation, 17,000 gallons of fluid have 
been manufactured of a strength between 
four and four and one-half grammes of 
available chlorine per meter. This ma- 
terial is issued to the public in pint bot- 
tles and sold to other departments of the 
local government at the rate-of two cents 
a gallon. It is used for watering roads, 
market places and elsewhere. During the 
twelve months under consideration about 
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25,000 kilowatt-hours of electrical energy 
have been used, which have been paid for 
at the rate of three cents a kilowatt-hour. 
Four tons of salt have been used and two 
tons of magnesium chloride. The cost of 
preparing the material during the year 
was about $2,920, while the costs for the 
three preceding years when carbolic acid 
was used for the same purpose varied 
from $3,300 in 1903 to $4,300 in 1995. 
It is estimated that the installation 
brought about the saving of nearly $1,500. 
—Abstracted from the Electrical Maga- 
zine (London), August. 
< 


Practical Telephone Studies in the 
University of Minnesota. 

The course in telephony, both theo- 
retical and experimental, which is offered 
in the University of Minnesota is here 
outlined briefly by Professor George D. 
Shepardson. The preparation for this 
work is similar to that required for any 


` other branch of electrical engineering, the 


telephone work being a special course 
which the students take in the senior year. 
The laboratory work which is offered is 
optional, only those wishing to specialize 
in telephony taking it. ‘The equipment 
consists of collections of various standard 
makes of apparatus and a number of spe- 
cial devices for testing these instruments. 
There are two oscillographs for photo- 
graphing wave forms up to 7,500 periods 
per second; there is a Duddell thermo- 
galvanometer suitable for measuring cur- 
rents as small as one ten-millionth of an 
ampere, and a variety of electrodynamo- 
meters and recording apparatus. The 
studies carried on in the laboratory are 
designed to give the men engaged in 
them a very definite knowledge of the 
methods of testing and investigating tele- 
phone apparatus. Some of the special ap- 
pliances are described in detail. One of 
these consist of a test flageolet which was 
blown at a uniform air pressure so as to 
give the uniform pitch and intensity of 
the note. Bv means of this the relative 
sensitiveness of various types of trans- 
mitters may be determined. It was found 
that when operated on a local battery of 
two volts various types of transmitters 
developed in the secondary and the re- 
peating coil electromotive forces which 
sent through a 3,000-ohm circuit currents 
varying from 0.000055 ampere for a poor 
transmitter to 0.000465 ampere for a good 
one, when actuated by this instrument. 
An electrically driven siren is used for 
testing the sensitiveness of receivers to 
different pitches of sound. By means of 
it it has been found that certain transmit- 
ters are more sensitive to sounds of 
definite pitches and less sensitive to other 
sounds of different pitches, the notes and 
loops apparently being octaves apart. Os- 
cillographs are used for studying tele- 
phone currents, and also various forms of 
ringing currents supplied by different 
types of ringing apparatus.—A bstracted 
from the American Telephone Journal 
(New York), September 14. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The De La Vergne Kerosene 
Oil Engine. 

The De La Vergne Machine Company, 
New York city, has designed and placed 
on the market a two-cycle, vertical engine, 
using kerosene or fuel oil. Fig. 1 shows 
a fifteen-brake-horse-power De La Vergne 
engine direct-connected to a ten-kilowatt 
generator, and Fig. 2 shows this engine 
with one-half in section. The air port A 
and exhaust port E, at the middle of the 
cylinder, indicate at once that the engine 
operates on the two-stroke cycle and is 
single acting; hence, in a twin-cylinder 
engine, the crankshaft receives in each 
revolution two impulses, causing the en- 
gine to run very steadily. 

The engine operates without carbureter, 


FIG. 


1.—FIFTEEN-BRAKE-HORSE-POWER 
VERGNE” 
KILOWATT GENERATOR. 


spark plugs or electric igniter. The cyl- 
inder head V is shaped as a bulb, kept 
hot enough by the successive explosions to 
ignite the combustible mixture. This bulb 
or vaporizer is made of gun iron, heated 
up at the start by a kerosene blow lamp. 
Pre-ignitions, which cause a great deal 
of annoyance and loss of power, can not 
occur in this engine, for on the up-stroke, 
there is nothing but pure air in the cyl- 
inder which has entered under slight press- 
ure from the enclosed crank case through 
port A. Just as the piston is reversing 
its motion, and not before, oil is sprayed 
into vaporizer V by nozzle N. The heat 
of the walls of the vaporizer and the hot 
air resulting from the high compression at 
once vaporize the oil and burn it rapidly, 
thus giving the descending piston an im- 
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pulse. Just before the end of the down- 
stroke, exhaust port E is uncovered by the 
piston to let the burnt gases escape to the 
atmosphere. No exhaust valve is re- 
quired. 

It is, of course, necessary that the oil 
be forced into the vaporizer suddenly, at 
the right time and in quantity to suit the 
load on the engine. This is accomplished 
by a small plunger pump which is under 
the control of an ingenious and simple 
throttling governor fastened to and re- 
volving with the flywheel. 

There is a frame fastened with two 
studs concentrically to the inside of the 
fiywheel. To the frame is hinged a cam 
ring, which, on the flywheel side has a 
projection, and back of that a cam pro- 
jection, raising a roller once 
cach revolution of the fly- 
wheel, thus moving the oil 
pump plunger. The stroke 
imparted to the pump 
plunger is gauged by a lever £ 
pivoted to the frame. The 
lever is fitted with a wedge 
which separates the cam 
ring from the frame. When 
the engine is started the 
governor does not come in 
action until the normal 
speed is approached. Under 
light load the speed will in- 
crease when, by action of 
centrifugal force, a counter- 
weight overcomes the ten- 
sion of a retention spring, thus withdraw- 
ing the wedge. A spring always keeps the 
roller in contact with the cam ring, and 
when the wedge is withdrawn the pump 
plunger can not be actuated and no oil 
will be injected. 

The two concentric slots in the frame 
allow of making an adjustment when it 
is desired to greatly change the normal 
speed of the engine. For smaller speed 
variations a spring can be shifted in holes 
in the lever. The close regulation ob- 
tained with this governor and the high 
rotative speed make this engine admirably 
suited to electric work. 

All oil cups have been eliminated, oil 
being supplied to the cylinders and all 
bearings, except, of course, the wrist pin, 
from one forced feed central oiler actuated 


from the crankshaft. After the oil reser- 
voir is filled for the day, oiling requires 
no more attention. 

A peculiar as well as commendable fea- 
ture of this engine is the provision for 
water-cooling. A small rotary pump 
driven by spur gear on the shaft circu- 
lates the water first through this crank 
case and around to the bearings; then 
through the two cylinder heads around the 
spray nozzle. This cooling prevents heat- 
ing up of the air aspirated into the crank 
case, and keeps down the temperature of the 
lubricating oil and that of the bearings. 
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Fic. 2.—SecTionaL VIEW oF TWIN-CYLINDER 


VERTICAL OIL ENGINE. 


It represents quite a departure from the 
usual design. The two outer shaft bear- 
ings and the lower half of the centre bear- 
ing are carefully lined with special bear- 
ing metal. The upper half of the centre 
bearing is of phosphor bronze; it unites 
the two cylinders and makes the joint air- 
tight. Bronze spring packing rings are 
used in the outer bearings to prevent loss 
of air or of lubricating oil along the crank- 
shaft. All bearings are bored and scraped 
to fit shaft. 

The engine is devoid of all complex 
mechanism; all parts are accessible; its 
design is easily understood ; it can there- 
fore be readily operated by any one without 
previous experience. For marine work the 
stationary base is omitted. The fifteen- 
brake-horse-power weighs, complete, 1,180 
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pounds; the seven and. one palf- 
brake-horse-power (single ¢ylinder), 750 
pounds; dimensions of cylinder, seven 
by seven and one-half inches; normal 
speed, 450 revolutions per minute. Other 
sizes are under construction. The engine 
can be run in either direction without 
changing any part. Every engine is tested 
at the works as to power developed, regu- 
lation and economy of fuel. The combus- 
tion is said to be so perfect that no carbon 
is deposited in the cylinder and the vapor- 
izer need not be cleaned oftener than twice 
per year, if the engine is run on kerosene. 


———_<@———_—_- 
Jeffrey Mining Machines. 


The Jeffrey mining machines with 
flame-tight motors and starters shown in 
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are very free from gas, the open type of 
motor has found favor on account of its 
accessibility, and on account of the fact 
that the same motor capacity can be put 
into smaller space in the open type than 
in the enclosed type. By careful design- 
ing, however, the Jeffrey Manufacturing 
Company, of Columbus, Ohio, has been 
able to put upon its mining machines 
motors of the enclosed type which are of 
equal capacity to those of the open type 
formerly used, and the enclosed motors 
occupy practically no more space than 
those of the open type. 

The Jeffrey 21-A mining-machine mo- 
tor, which is typical of other enclosed 
mining-machine motors made by this com- 
pany, is a modern motor in every respect. 


JEFFREY 


Fia. 1.—JEFFERY 21-A CoaL-CuTTER EQUIPPED WITH ENCLOSED TYPE MOTOR. 


the accompanying illustrations were 
brought out almost simultaneously with 
the publication of the British depart- 
mental committee’s report upon the use 
of electricity in mines. This report, 
which embodies rules for the use of elec- 
tricity in mines, recommended the adop- 
tion of entirely enclosed motors and auxil- 
lary devices, such as starters, terminals, 


The armature is drum-wound, with ma- 
chine-formed coils. The pole pieces are 
of laminated sheet steel, and the windings 
of both the armature and field coils are 
insulated in the most approved manner 
for mining-machine service. This service, 
by the way, is probably the most severe 
of any service which electric motors are 
called upon to perform. The insulation 
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Fic. 2.—JEFFERY 27-A COAL-CUTTER FOR LOW-VEIN MINING. 


etc., for all mines coming under general 
rule No. 8 of the Coal Mines Regulation 
act of 1887. 

Mining-machine motors of necessity 
have to be designed to be very compact. 
It is therefore necessary that every advan- 
tage be taken of space, so that the motors 
will not heat excessively under their regu- 
lar duty. In this country, where our mines 


has to withstand both oil and moisture, as 
well as heat, and infinitely more dirt and 
less attention than in any other service 
known. The motors illustrated are pro- 
vided with self-oiling ring-oiling bearings, 
which are so arranged that the oil hermet- 
ically seals the motor so that any gas which 
may accumulate about the motor can not 
possibly be ignited by sparking at the 
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- brushes, er ny interior trouble with the 


motor. Over the commutator of this mo- 
tor is a plate-glass door, protected by a 
heavy malleable-iron lid. Through the 
plate-glass door the brushes may be ob- 
served without opening the motor to mine 
gases. 

The starting switch for this motor is 
protected in a similar manner to the mo- 
tor itself, all contacts being hermetically 
sealed in flame-tight metal casings. 

The inspector for the British govern- 
ment who recently inspected these motors 
pronounced them as conforming in every 
particular to the rules and requirements 
of the departmental committee. 

An advantage of these motors in that 
they can be applied directly to Jeffrey 
mining machines with no other change 
than the removal of the existing open-type 
motors. They are wound for standard 
voltages of 220, 250 and 500 volts, and 
may be wound special for other voltages 
where requirements demand it. 

The Jeffrey Manufacturing Company 
has not only brought out the 21-A motor 
for what is commonly designed as the 
standard type of chain-breast machine, but 
it has also brought out the 27-A motor, 
which is a motor of the enclosed type 
conforming strictly to the mining laws, 
which is adaptable to low or thin-vein 


machines. The demand for such machines 


equipped with both of these motors has 
been very extensive, and since the motors 
were put on the market, machines thus 
equipped have been ordered by the largest 
coal companies, not only in Great Britain, 
but in the English colonies where the rules 
of the home government are effective. 
Fig. 1 shows the 21-A- coal-cutter 
equipped with enclosed-type motor, and 
Fig. 2 shows the 27-A coal-cutter, which 
is a low-vein machine equipped with en- 
closed motor. ! 
—_«@-—__— 
Wireless Telegraph in China. 
The German Government has estab- 
lished a wireless telegraph station at 
T'singtau, China. The station is on top 
of the Diederichs hill, 328 feet high, next 
to the signal station. The system in use 
is “Telefunken,” of Slaby-Arco, with a 
mast and counterpoise, the distance of 
activity being about 100 nautical miles, 
The direction of the main wave activity 
is southeast ; however, the directions from 
east to south are fairly free. The station 
is the property of the Kiaochow Govern- 


ment, and is used to communicate with 
men-of-war of the German navy, but will 
be thrown open for general public use be- 
fore long on conditions which have not 
as yet been determined. 
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The “Fielding” Sectional 
Mica Plug and Receptacle. 


The accompanying illustration shows 
the “Fielding” sectional mica plug and 
receptacle, placed on the market by Stan- 
ley & Patterson, 23 Murray street, New 
York city. This plug and receptacle have 
been designed for carrying a heavy volume 
of current for charging storage batteries, 
automobiles, etc., and for distributing 
power for portable motors, marine work, 
switchboard work, theatre stage work and 
similar adaptations. 

The feature of peculiar interest is the 
utilization of a sectional mica construc- 
tion. A steel mandril or centre shaft is 
securely riveted’ into a threaded copper 
cap, dry mica discs or washers being 
threaded upon this mandril until about 
nine-sixteenths of an inch of these mica 
discs has been built up. Upon this built- 
up construction a pure copper disc three- 
eighths of an inch thick is set in place. 
Upon the copper dise other mica discs 
are placed for about two inches more, 
when the second copper disc is set. These 
two copper discs are connected to ter- 
minals at the top of the plug by rods of 
copper screwed into the discs on a taper 
and riveted securely. The lower end of 


the plug is capped with a heavy rounded 


bronze casting after the mica discs have 
been compressed under hydraulic pressure 
and locked in position by a strong lock 
pin. This cap acts solely as a protection 
crown piece. The last operation on the 
plug is to put it into a lathe and turn 


“ FIELDING” PLUG AND RECEPTACLE. 


the mica down with a diamond tool until 
it is perfectly smooth and round. The 
hydraulic pressure is so great that, when 
turned down, the mica surface of the 
plug has the appearance of rawhide, and, 
when finished, 1s proof against mechanical 
injury. 

A fine heavy glazed block of white “Im- 
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perial” porcelain, four inches by six 
inches, forms the base of the receptacle. 
Into the heavy porcelain block there are 
mounted two split-spring contact rings. 
The contact rings will readily carry 200 
amperes without the slightest heating. 
Removable copper lugs are provided, not 
only on the receptacle proper, but also in 
the head of the plug. A steel disc pro- 
tects the porcelain block from injury 
should the block be driven home with 
undue force. Between this steel disc and 
the upper steel plate a heavy rubber gas- 


larity with which the material has been 
received by the trade. 

The company was organized February 
1, 1899, by Frank T. Wheeler, John H. 
Trumbull and Henry Trumbull, acting 
as president, secretary and treasurer, re- 
spectively. These gentlemen occupy the 
same positions to-day. 

The space originally occupied by the old 
factory is now used as a storeroom for 
copper and brass, where a supply of 200,- 
000 pounds is carried in stock. In 1901 
a building was added to the plant and the 
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WoRES OF THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, PLAINVILLE, CT. 


ket is interposed. This effectually pre- 
vents any dampness from getting into the 
receptacle. 

This plug and receptacle has been ap- 
proved and listed by the Board of Fire 
Underwriters. 


—_—_-@-—__ 


The Growth of the Trumbull 
Electric Manufacturing 
Company. 

The completion and occupancy of 
another new factory building by the 
Trumbull Electric Manufacturing Com- 
pany at Plainville, Ct., marks the rapid 
development of this company, which 
makes a specialty of producing an ex- 
tensive line of switches and switch parts. 
It was in the issue of January 13, 1906, 
that the ELECTRICAL REVIEW published a 
historical review of this company’s plant. 
This marked the completion of an ex- 
tensive addition, and the fact that 
another structure, larger than the one 
there described, has been necessary to 
meet the demands for turning out the 
company’s product, indicates the popu- 


manufacture of type “B” switches com- 


‘menced. This building is now used as a 


receiving room and storeroom. Late in 
1905 the large four-story brick addition 
above referred to was erected. 

The new factory building, which will 
be noticed at the extreme right in the 
illustration herewith, is a fine example of 
modern mill construction. This new sec- 
tion about doubles the capacity of the 
plant. The basement is used to store slate 
of various sizes used in the construction 
of switch bases. From 150,000 to 200,- 
000 pieces are carried in stock. On the 
first floor are located the machines for 
drilling the slate and marble pieces for 
the panel switchboards. The second floor 
is devoted to the construction of switch- 
boards and panel-boards, and to the con- 
struction of iron switch boxes. The third 
floor is devoted to the assembly of porce- 
lain material, such as combination 
switches, plug cutouts, New Code cutouts; 
ete. There is also a department on this 
floor for cabinet-making and wooden 
panel-box manufacture. The fourth floor 
is at present used as a storeroom. 
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Asbestos Wood. 

The Asbestos Wood Company has 
placed on the market a non-inflammable 
substitute for wood which may be framed, 
molded and worked with ordinary wood- 
working machinery, to take the place of 
slate or marble for switchboards and for 
all electrical purposes. This asbestos 
wood is manufactured under patents 
granted to Professor Charles L. Norton, 
of the Massachusetts Institute of Tech- 
nology. 

Asbestos wood is a substance made from 
asbestos fibre and a certain kind of 
cement. This new material is harder than 
wood, even oak or maple, and takes a 
higher polish than either. Its strength, as 
measured by subjecting boards forty-eight 
inches in length and twelve inches in 
width to a centre load, shows that it has 
a fibre strength under transverse load of 
about 3,500 pounds, being therefore two- 
thirds as strong as pine wood; while it 
weighs about seventy-five per cent more 
than maple or oak. 

It is practicable to make boards of con- 
siderable width, at least up to thirty-six 
inches, because of lack of tendency of 
this material to split. Asbestos wood has 
also a much less pronounced tendency to 
warp than has either soft or hard wood. 
Like ordinary wood, it is somewhat weaker 
when wet than when dry, but it recovers 
its original strength upon drying. Sev- 
eral specimens that were exposed to the 
weather upon a roof close to the Massa- 
chusetts coast through the winter of 1905- 
1906 changed their dimensions so little 
that while they could be slipped again 
into the molds in which they are made, 
they fitted so closely that the molds could 
be lifted by the friction of the piece upon 
the sides of the mold. 

Asbestos wood is sufficiently porous to 
take paint and varnish readily. There is 
nothing in its composition to act upon 
linseed oil or oleo-resinous compounds, ex- 
cept to cause them to dry a little faster. 
Nearly every varnish, stain or filler of 
standard use upon wood has been tried 
upon the asbestos wood with satisfactory 
results, at least as far as could be de- 
termined in a period of observation last- 
ing for about one year. 

The wood has been shown to be a good 
non-conductor of heat, and has nothing 
whatever in it which can burn. 

As the result of severe fire-resistance 
tests of the new material, made at the 
factory of the Asbestos Wood Company, 
at Nashua, N. H., on March 27, the fol- 
lowing conclusions have been reached: 1 
—The wood stands exposure to fire of long 
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duration without noticeable warping or 
distortion or weakening. 2—The subse- 
quent action of water does not cause the 
wood to disintegrate, merely softening its 
surface. 3—The asbestos wood door is 
sufficiently efficient as a fire door to act as 
a certain means of isolation in house or 
hotel rooms, and looks as well as a painted 
wooden door. 4—The asbestos wood is an 
exceptionally good non-conductor. 5— 
The stock was cut to size with the usual 
circular saws, and planed and jointed on 
ordinary planers. It would seem to estab- 
lish the claim that the material, while of 
great fire resistance, can be worked as 
wood is worked and used for the purposes 
for which wood is used. 

With regard to the adaptability of as- 
bestos wood as an insulating medium, its 
ability to withstand high voltages has been 
shown by a number of tests on pieces 
about one-half an inch in thickness. The 
following results have been announced: A 
specimen eleven-sixteenths of an inch 
thick showed a resistance of 6,300 
megohms. ‘Three specimens, cach five- 
eighths of an inch thick, showed 30,000, 
‘0,000 and 100,000 megohms resistance, 
respectively. Three other specimens, one- 
half inch, five-eighths inch and one and 
one-half inches in thickness, showed punc- 


turing voltages of 36,000, 48,000 and — 


56,000, respectively. 

The short fibres which have been found 
by Professor Norton to be particularly 
adapted for asbestos wood are found in 
the town of Blake Lake, on the line of 
the Quebec Central Railroad, about eighty 
miles from the city of Quebec. These 
properties are principally owned by the 
American Asbestos Company, of which 
Henry M. Whitney, the president of the 
Asbestos Wood Company, is president and 
principal owner. ‘The Asbestos Wood 
Company has offices in the International 
Trust Company Building, Milk and 
Devonshire streets, Boston, Mass. 


—_—___-@-=—__—_ 
A New Insulating Varnish. 


The Benolite Company, Pittsburg, Pa., 
has placed on the market a new insula- 
ting varnish known as “Benolite.” This 
varnish is said to have high dielectric 
strength and great flexibility. One of the 
interesting qualities of this varnish is that 
it contains no linseed oil, nor does it 
depend upon China wood oil for its char- 
acteristics. It contains no metal driers 
or oxides, and is free from destructive ele- 
ments and acids which might corrode ¢cop- 
per or cloth. 

The Benolite varnish is made in sev- 
eral different forms, one of the most im- 
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portant of which is the black insulating 
varnish. This material applied to insula- 
ting tape or cotton-covered wire can be 
dried in six to eight hours at 212 degrees 
Fahrenheit, giving a hard, glossy surface. 
Baking for 192 hours at this temperature 
produces no apparent change in flexibility. 

The Benolite black air-drying varnish 
is also proof against strong acids, alkalies 
and destructive salts. 

The following tests were made with 
B-B-B cambric, with two dips of Benolite, 
the first being baked two hours, the second 
dip baked sixteen hours, both bakings at 
100 degrees centigrade: 


kdow 
Test No. Prita = Thickness, «= Mile 
No. 1 14,200 12.0 1,188 
No. 2 14,800 14.0 1,037 
No. 8 16,000 14.5 1,104 
No. 4 16,600 15.0 1,106 
—- = __- 
The New “American” Port- 


able Relay. 


In addition to its well-known line of 
ammeters and voltmeters for both port- 
able and switchboard work, the American 


‘* AMERICAN” PORTABLE RELAY. 


Instrument Companv, of Newark, N. J., 
has recently developed an exceedingly 
sensitive yet rugged and reliable portable 
relay; and these instruments are built on 
the same principle as the regular type of 
“American” voltmeter, having a movable 
coil mounted in jewel bearings, in such 
a way that it can turn between the poles 
of a powerful permanent magnet. In- 
stead of the usual pointer, a short 
platinum contact arm is attached to the 
moving coil. On each side of this con- 
tact there is mounted an adjustable 
platinum contact point, so that a local 
circuit may be closed when the moving 
arm is deflected to either one side or the 
other of its normal position. The instru- 
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ment may be closely adjusted, so that, 
within reasonable limits, any desired 
movement of the contact arm can be pro- 
vided for. 

At maximum egensitiveness this relay 
requires 0.000000002 watt to actuate it, 
this being 0.0000002 ampere and 0.001 
volt potential difference. The resistance 
of the instrument usually supplied is ap- 
proximately 500 ohms. This relay will 


find a large field of usefulness in connec- 


tion with wireless telegraphy and similar 
branches of electrical service. 

James G. Biddle, 1114 Chestnut street, 
Philadelphia, Pa., is general sales agent 
of the American Instrument Company. 

S ae 
Amalgamated Copper Subsid- 
faries Cut Copper Output 

Fifty Per Cent. 

The directors of the subsidiary com- 
panies of the Amalgamated Copper Com- 
pany, including the Boston & Montana, 
Anaconda, Butte & Boston, and Parrot, 
held a meeting on the afternoon of Wednes- 
day, September 18, and after a careful 
discussion of the situation, agreed to cur- 
tail the output of the mines fifty per cent 
or more from the normal production. The 
exact curtailment will be agreed upon by 
the officers of the respective companies, 
and will be commensurate with the copper 
situation. 

An official statement has been made that 
if conditions grow less favorable, the de- 
crease in production will be more than 
fifty per cent. On the other hand, if the 
market shows improvement, the output 
will be increased accordingly. In view of 
the fact, as has already been stated in the 
ELECTRICAL Review, that the consumers 
have very small supplies of copper on 
hand, it is expected that the conditions 
will immediately improve. It has been 
frankly admitted by the Amalgamated 
Copper Company that there has been very 
little buying of copper, and that the stocks 
on hand were increasing. The increase in 
carrying charges on continually accumu- 
lating stocks was one of the main reasons 
for the decision to curtail the output. The 
situation has rather changed from the 
usual, in that the producers are now carry- 
ing the stocks, instead of the consumers. 

It is stated that at the meetings of the 
Amalgamated company’s subsidiaries next 
month the dividends of all the constituents 
will be reduced from forty to fifty per 
cent. It is expected the directors of the 
Amalgamated Copper Company will de- 
clare a dividend of about one per cent for 
the quarter, as compared with two per cent 
in the previous quarter. The Anaconda 
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dividend will be $1 or $1.25 a share for 
the quarter, as compared with $1.75 in the 
previous quarter. The Boston & Montana, 
about two months ago, declared a quarterly 
dividend of $2 a share and $10 extra. 
The dividend at the meeting next month 
will probably be fifty per cent less. 


—_—__-@<——_____ 


Consolidation of Chicago 


Edison Company and Com- 
monwealth Electric Com- 
pany. 

The Chicago Edison Company and 
the Commonwealth Electric Company 
were formally consolidated at stockholders’ 
meetings on September 16. All of the 
stock of the Commonwealth company and 
over ninety-five per cent of the stock of 
the Chicago Edison Company was repre- 
sented at the meetings. At each meeting 
the vote was unanimous for consolidation. 
The name of the merged companies will 
be the Commonwealth Edison Company, 
anl headquarters will be, as heretofore, 
in the Edison Building, 139 Adams street, 
Chicago. 

The Commonwealth Edison Company 
will have a capital stock of $30,000,000, 
and will operate under the Commonwealth 
franchise, which covers the territory of the 
city of Chicago and has still nearly forty 
years to run. The officers of the company 
remain as follows: president, Samuel 
Insull ; first vice-president, Robert T. Lin- 
coln; second vice-president, I. A. Fergu- 


son; secretary and treasurer, W. A. Fox; 


purchasing agent, R. C. P. Holmes. The 


‘members of the first board of directors of 


the Commonwealth Edison Company are: 
Henry A. Blair, Edward L.. Brewster, 
Joseph Leiter, Robert T. Lincoln, John J. 
Mitchell, Erskine M. Phelps, A. A. 
Sprague, Lambert Tree and 
Insull. 


Samuel 


———_—__-@}—___—. 


City of St. Charles, Mo., Wants 
Electrie Street-Car System. 


St. Charles, Mo., is a thriving and pros- 


-perous city with over 12,000 inhabitants. 


It has no street-car system, although con- 
nected by electric lines with St.. Louis, 
Mo., a distance of twenty miles. The gen- 
eral prosperity of the city has caused one 
addition after another to be laid out and 
subdivided, and it now seems as if a street- 
car system in the city would be a profit- 
able enterprise. The city council is ready 
to grant a trolley franchise to any corpora- 
tion to construct and operate a system 
within the city. The city clerk is Charles 
H. Kansteiner. 
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‘@nicago to Adopt Nickel-in- 


the-Slot Cars. 

Three hundred new street cars provided 
with slot machines for the automatic col- 
lection of fares will be put in service by 
the Chicago City Railway Company next 
month. The new cars will be provided 
with a wide rear platform, so as to afford 
facilities for getting on and off. The rear 
platform is divided by a rail in the centre 
into two passageways, the one on the 
right for the use of passengers boarding 
the car, and the one to the left for those 
alighting. The front platform of the car 
is to be used for exit only. The door at 
that end of the car closes automatically 
when the car starts. 

Another innovation of great importance 
to be inaugurated by the Chicago City 
Railway Company is a new method of 
dispatching and the adoption of a system 


of running the cars by telephone orders 


instead of from a central dispatching 
office and an inflexible schedule. This 
will make it possible to transfer cars from 
one line to another. 

— -—_<-@—e_—_- 

The Fall Meeting of the 
American Electrochemical 
Society. 

The fall meeting of the American Elec- 
trochemical Society will be held in New 
York city, at the Chemists’ Club, 108 
West Fifty-fifth street, October 17, 18 and 
19. The preliminary programme has been 
announced as follows: 

Thursday, October 17—7? P. M., meeting 
of the board of directors, meeting ladies’ 
committee, reception at Chemists’ Club ; 
8.40 P. M., lecture on “The Diamond and 
Moissanite,” by Dr. George F. Kunz; 
9.30 P. M., lecture entitled “TDeflocculated 
Graphite,” with experiments by E. G. 
Acheson. l 

Friday, October 18—9 A. M., reading 
and discussion of papers; special feature, 
electrometallurgy of- iron and steel; 
12.30 r. M., lunch at Hotel Cumberland, 
Fifty-fourth street and Broadway; 1.30 
P. M., excursion to laboratories of Thomas 
A. Edison; 7.30 P. M., subscription dinner, 
Liederkranz Hall, Fifty-eighth street, neat 
Fourth avenue, $5 per cover. l 

Saturday, October 19—9 A. M., reading 
and discussion of papers (meeting to be 
held at Columbia University); 1 P. M., 
lunch at Hotel Cumberland; 2 P. M., êX- 
cursion to the Long Island City power 
plant of the Pennsylvania Railroad and 
other points to be announced later; 8.30 
P. M., smoker tendered to the society by 
the Chemists’ Club. 
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DOMESTIC AND EXPORT. 

MEXICAN LIGHT AND. POWER—The new issue of preferred 
stock, amounting to $2,400,000, made by the Mexican Light and 
Power Company has been underwritten by a syndicate and will 
uot be offered to the holders of the common stock. 


GUANAJUATO STREET-CAR LINES TO BE IMPROVED—The 
street railways of Guanajuato, Mexico, are to have improved service. 
The directors have decided to spend $50,000 in betterments, and 
rails will be laid on many new streets. The deal to purchase the 
street railways within the city limits by an American syndicate 
for $500,000, is declared off, and the old company will improve the 
lines, rolling stock, and general service. Since the inundation 
some two years ago very few repairs or improvements have been 


made. 
SOUTHERN PACIFIC’S SAN FRANCISCO SUBURBAN LINES 
TO BE ELECTRIFIED—Contracts have been let for the electrifica- 
tion of the Southern Pacific’s suburban lines around San Francisco, 
Cal. The heavily increased traffic on these lines made this change 
advisable. The contracts for the first part of the work have been 
let under the supervision of A. H. Babcock, the Southern Pacific’s 
electrical engineer. The aggregate amount involved in the con- 
tracts is about $900,000. The Alameda line will be electrified first, 
and later the other lines around San Francisco, including the 


Berkeley, Oakland and Fruitvale lines. 


SCRANTON ELECTRIC COMPANY BOND ISSUE—The Scran- 
ton, Pa., Electric Light and Heat Company, which is controlled by 
the American Gas and Electric Company, Philadelphia, Pa., has sold 
$1,500,000 improvement bonds to a New York banking house. This 
is part of an authorized issue of $10,000,000 bonds, the balance of 
which may be issued from time to time for improvements. The 
proceeds from the $1,500,000 bonds just sold will be used to reim- 
burse the American Gas and Electric Company for advances made 
for improvements and extensions to the Scranton property, which 
has placed it in the position of being the most important and 
up-to-date of all the properties controlled by the American Gas 


and Electric Company. 

PLAN $1,000,000 CAR LINE—United States Senator S. B. Elkins, 
Colonel Richard O. Kerns, ex-Senator Henry Gassaway Davis, of 
New York, and Stephen B. Elkins, Jr., of New York, have secured 
a charter for a trolley line through the counties of Taylor, Barbour 
and Randolph, in West Virginia, to be connected with the Morgan- 
town, Fairmont & Mannington line, which is to be extended to 
Wheeling, and then run direct to Pittsburg, Pa. The new road 
will open a trolley service in the most valuable sections of West 
Virginia and Pennsylvania. The road will cost close to $1,000,000, 
and with the connections will make a trolley route worth five 
times that much. Among the most important cities in the interior 
to be connected are Grafton and Elkins, the latter the home of 
Senator Elkins, Davis and Kerns. The name of the new company 


is the Elkins Light and Power Company and the chief office will 


be located at Elkins. 
TROLLEY EXPRESS BUSINESS PROFITABLE-—It is an- 


nounced that about October 1 the New Haven road will put into 
general operation its trolley express system on its 1,000 miles of 
electric lines throughout the three southern states of New Eng- 
land. At present on several lines this express service has been 
successfully established, but it has been in widely separated dis- 
tricts and in no way general. President Mellen has for some time 
been perfecting plans for a general freight and package service 
Over the electric network which covers Massachusetts, Connecticut 
and extends into Rhode Island. This electric express service 
is to act as a feeder and distributing medium for the steam lines. 
In New Haven county the trolley express has been given a 
thorough trying out, and has been a great accommodation to the 
public as well as a paying investment for the management. At 
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first a private company handled the business under lease. Later 
the trolley management took it over. 


PENNSYLVANIA TROLLEY MERGER—With the merger of 
the electric railway companies in York county, Pa., the Wrightsville 
& York Street Railway Company, of which ex-Judge W. F. Bay 
Stewart is president, has filed notice of an increase of its stock from 
$66,000 to $3,397,000. It is announced that the Wrightsville & 
York Company, the most important to be included in the merger, 
will thus be the medium through which the capital will be pro- 
vided for improvements and extensions contemplated. At least 
$3,000,000 of the increase will be available for this purpose. The 
trolley companies to be included in the merger are the York, 
Wrightsville & York, York & Dallastown, Red Lion & Windsor, York 
Haven, York & Dover and Hanover & York Street Railway Com- 
pany. The consolidation will be termed the York Railways Com- 
pany. Aside from the completion of the York & Hanover line, it is 
at present proposed to extend a line into Harrisburg and double 
deck the Pennsylvania Railroad bridge at Columbia to provide a 
connecting link with Lancaster county. The stock limit of the 
company is $6,000,000. Preferred stock will be issued for the first 
time to the amount of $1,600,000. 

NEW 160-MILE KANSAS TROLLEY—Work has begun on a 
160-mile freight and passenger electric line from Independence to 
Kansas City, Kan., by way of La Hunt, Neodesha, Altoona, Chanute, 
Iola, Ottawa, Baldwin, Lawrence, Tonganoxie and Bonner Springs. 
It is expected to have the new line in operation over the entire 
160 miles at the end of fifteen months. The Midland Construction 
Company, organized three months ago with $4,000,000 capital, is 
to build the road. It is made up of New York and Minneapolis men. 
W. L. Moyer, formerly president of the National Shoe and Leather 
Bank, New York, is president, J. F. Luce is vice-president of the 
company, Howard S. Dudley is secretary, and J. E. Martin is 
treasurer. These officers are Minneapolis business men. The new 
line has been surveyed from Independence to Iola, sixty miles. 
A preliminary survey of the remainder of the 160 miles has also 
been made. The route of the proposed line has been graded from 
Independence to La Hunt, ten miles. In La Hunt are two large 
cement companies having a combined capacity of 10,000 barrels a 
day. The new road will connect with the Kansas City-Western 


Electric Line Company. 

WESTERN PACIFIC RAILROAD INTERESTED IN WESTERN 
POWER COMPANY—The Western Pacific Railroad Company is be- 
hind the Western Power Company, which will soon build one of 
the largest electrical power generating plants in the West. It is 
the intention of the Gould interests to construct a network of 
electric lines throughout the state of California. Regarding the 
purposes of the Western Power Company, so far as they refer to 
Oakland, H. P. Wilson, of the firm of Brown & Wilson, says the 
company has purchased a tract of seven acres on Sessions Basin, 
on which an immense power plant will be built at a cost of $2,- 
500,000. This will be an auxiliary station, independent of the long- 
distance transmission, and is designed to furnish power if accident 
should interrupt communication. In eight months the auxiliary 
will supply 50,000; horse-power. By October 1 of this year 50,000 
horse-power will be transmitted from Great Bend on the Feather 
river, over 140 miles. With the auxiliary the company will have 
a horse-power capacity of 100,000 by May, 1908, one-half of this 
amount being derived from Gre&t Bend. Work on the buildings 
on the estuary will be commenced immediately, and pushed to 
completion. Contracts have been let for turbines, generators, 


boilers and all other machinery required. 


TO EXTEND TELEPHONE LINES—To care for the extensions 
made necessary through the rapid development of its business, the 
stockholders of the Citizens Telephone Company, of Grand Rapids, 
Mich., at the annual meeting voted an increase in capitalization 
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from $3,000,000 to $3,500,000. The statistics for the fiscal year 
closing June 30 last show a net gain of instruments in the local 
exchange for the year of 1,015 and in the outside exchanges of 
1424. For the city this is the second largest gain in the last 
ten years and the indications are that the coming year will show 
equally well. With 100,000 feet of conduit the largest extension of 
the underground system was completed. Within five years the 
gross earnings have increased from $274,343.79 to $559,908.73 and 
there have been disbursed the last year dividends amounting to 
$203,399.71. The proportion of gross expense to gross income has 
decreased within ten years from seventy per cent to fifty-one per 
cent. There was an increase of dividends this year of $34,000 and 
$15,000 was carried to surplus. Of the present capitalization all 
but $150,000 is in the hands of investors. The addition to the 
investment of the company in this city during the year aggregated 
$130,380.61. Since the company began business it has disbursed 
$846,781.74 in dividends. These directors were chosen, the only 
change being the selection of John B. Martin in place of E. G. 
Studley: Charles F. Rood, E. B. Fisher, L. J. Rindge, J. B. Ware, 
Philip Graham, G. W. Perkins, W. J. Stuart, Cyrus E. Perkins, 
Edward Fitzgerald, Robert D. Graham and John B. Martin. 


NEW INCORPORATIONS. 


DAVENPORT, I10WA—Davenport-Manchester Interurban Com- 
pany. $15,000. 


OMAHA, NEB.—Standard Electric Company. $25,000. Jncor- 
porators: Edward and Julia Schurig and C. V. Brock. 
AUSTIN, TEX.—Del Rio Telephone Company, of Del Rio. $30,- 


000, Incorporators: T. S. Sharpe, W. C. Johnson and L. Rust. 


MADISON, WIS.—Goodrich Telephone Company, Goodrich, Tay- 


lor county. $3,000. Incorporators: John Kraemer, E. M. White 
and F. M. Perins. 


MADISON, WIS.—Pardeeville Telephone Company, Pardeeville, 
Columbia county. $4,000. Incorporators: Frank H. Smith, Lyell 
V. Smith and Mina Smith. 


SYRACUSE, N. Y.—The Interurban Electric Express Company. 
$5,000. Directors: Harry J. Clark, W. W. Foster, of Syracuse, and 
Harold C. Beatty, of Skaneateles. | 


MILWAUKEE, WIS.—The Brush Creek Farmers’ 
Company, Ontario, Vernon county. $3,000. 
Hoff, P. A. Pederson and L. Olson. 


Telephone 
Incorporators: J. O. 


GUTHRIE, OKLA.—The Granite Electric Light and Power Com- 
pany, of Granite. $10,000. Incorporators: K. C. Cox, H. J. Hayes, 
A. Hindert, Addison Hall and T. S. Wilcox. 


AUGUSTA, ME.—Monterey Hydro-Electric Power Company, Ells- 
worth. $5,000,000. President, Perry Langley; treasurer, M. F. 
Doyle; clerk, W. E. Whiting, all of Ellsworth. 


GUTHRIE, OKLA.—The Texhoma Electric Light, Water and Ice 
Company, of Texhoma. $15,000. Directors: J. J. Osborne and A. W. 
Mason, of Texhoma, and John Houser, of Stratford, Tex. 


HARRISBURG, PA.—People’s Mutual Telephone Company, Rice- 
ville. $10,000. Incorporators: Jesse Martin, Riceville; T. L. 
Dobbins, Lincolnville; A. Burrows, Tillotson; Albert Beakeslee, 
Matthew Merchant, Riceville. 


SAN FRANCISCO, CAL.—E] Dorado Power Company. Formed 
for the purpose of utilizing water for the generation of electricity. 
$1,000,000. Directors: Paul A. McCarthy, F. H. Curry, A. B. Weiler, 
R. K. Barrows and C. H. Patterson. 


EASTON, PA.—Henry Light, Heat and Power Company, of 
Lehigh township. $1,000. Incorporators: N. E. Kemmerer, Adam 


Henry, Tilghman Henry, James M. Henry and Albert L. Henry, 
all of Danielsville. 


COLUMBUS, OHIO—The Southern Ohio & Tristate Independent 
Telephone Company, Cincinnati. $50,000. Incorporators: Thomas 


V. Sullivan, D. C. Collins, Jr., George H. Kolker, A. J. Koch, John 
Eggers and J. P. Bliss. 


HOT SPRINGS, ARK.—Consumers’ Electric Company. To fur- 
nish service to those portions of the city of Hot Springs not 
supplied at present by the Hot Springs Water, Gas and Electric 
Light Company. $100,000. Incorporators: Atwood Beriton, of 
Kansas City; M. A. Eisele and J. A. Stallcup, of Hot Springs. 
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MOBILE, ALA.—Citronelle Light and Power Company, of 
Citronelle. To build, equip, maintain and operate an electric light 
and power plant in the city of Citronelle. $25,000. Incorporators: 
J. A. Shannon, S. E. Shannon and H. H. Orr, all of Hattiesburg, 
Miss. Officers: J. A. Shaw, president; S. E. Shannon, secretary and 
treasurer. 


SPRINGFIELD, ILL.—Danville & Southeastern Railway Com- 
pany, with principal offices in Danville. To be constructed from 
Danville to the southeast corner of Georgetown township. $10,000. 
Incorporators (officials of the McKinley Interurban Syndicate): 
W. H. Carhappen, B. E. Bramble, George M. Mattis, Charles Zilly 
and C. E. Cox, all of Champaign. 


RALEIGH, N. C.—Horseford Power Company, of Hickory; for 
the generation of electricity for power and lighting purposes; 
$25,000; incorporators, A. A. Shuford, J. D. Blliott and others. 
Goodwill Telephone Company; to construct telephone lines from 
Stokesdale to Belews Creek, Kernersville and other points; $2,000; 
incorporators, George M. Teague and others. 


BELVIDERE, ILL.—The Interurban Express Company, Belleville. 
To conduct an express business over all the lines of the East St. 
Louis & Suburban. $50,000. Directors: Henry Wrape, Joseph 
Saunter, H. M. Dittoe, B. B. Harris and J. F. Johnston. Officers: 
Henry Wrape, president; Joseph Saunter, vice-president; H. M. 
Dittoe, secretary and treasurer, and J. F. Johnston, manager. 


MONTPELIER, VT.—Sharon Power Company, of Sharon. Or- 
ganized for the purpose of leasing or acquiring reservoirs, flumes, 
pipe-lines and dams for the utilization of water powers and for 
the transmission of electric power for lighting, heating, etc., and to 
utilize such power for drilling, smelting, etc. $50,000. Stockholders: 
James Tyson, of South Strafford; August and G. Maurice Heckscher, 
of New York city, and Frank A. Berthold, of New York city. 


JEFFERSON CITY, MO.—The St. Joseph, Excelsior Springs & 
Lexington Railway Company. To construct and operate a standard 
gauge electric road from Excelsior Springs to Vibbard, a distance 
of six miles, and subsequently to Lexington. $200,000. Incorpor- 
ators: Dr. G. P. Lingenfelter, of Denver; S. S. McIntire, C. D. 
Wale and A. M. Bates, of Excelsior Springs; W. J. Bates, of Vib- 
bard; Charles Dyer, of Denver; David C. Finley, of Kansas City. 


TOPEKA, KAN.—The Independence North & South Railway. 
For the purpose of constructing a railroad, telegraph and telephone 
lines, together with electrical power plants, the road to extend from 
Kansas City, Kan., to Caney, Kan., through the counties of Wyan- 
dotte, Douglas, Johnson, Miami, Coffey, Anderson, Linn, Woodson, 
Allen, Bourbon, Wilson, Neosho, Chautauqua, Montgomery and 
Labette. $10,000. Directors: C. A. Leeds and F. C. Daniels, of 
Kansas City; H. F. Guthrie, E. H. Ware and J. L. Hunt, of Topeka. 


LEGAL NOTE. 


LAMINATED CORE FASTENING DECISION—The United 
States Circuit Court for the District of New Jersey has filed an 
opinion in the suit of the Westinghouse Electric and Manufactur- 
ing Company against the Prudential Insurance Company of America, 
on Nolan patent No. 582,481, granted May 11, 1897. This opinion 
is the outcome of a suit brought by the Westinghouse company 
against the Prudential company, alleging infringement of the above 
patent. The patent in suit relates to a means for fastening the 
laminæ of the cores of electrical machines together and to the 
casting by which they are supported, and whereby the armature 
can be readily taken apart and put together. Judge Lanning, in 
this opinion, holds that claims two and four of the Nolan patent 


are valid, and cover the construction found in the Bullock gener 
ator used by the Prudential company. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 


Railway Signal Association. Annual meeting, Milwaukee, Wis., 
October 8-10. 

American Street and Interurban Railway Association. Annual 
meeting, Atlantic City, N. J., October 14-18. 

American Electrochemical Society. Fall meeting, New York 
city. October 17-19. 


American Association for the Advancement of Science. Chicago, 
Ill., December. 


September 28, 1907 


PERSONAL MENTION. 
MR. CHARLES BAILEY has accepted the position of super- 
intendent of the Dunkirk (Ind.) electric light plant. 


MR. M. D. FIELDS, claim agent of the Houston Electric Com- 
pany, Houston, Tex., has resigned to become connected with the 
Layne & Bowler Company. He is succeeded by Andral Van. 


MR. V. C. GILPIN, 120 Liberty street, New York city, has been 
appointed eastern agent for the Pratt Chuck Company, Frankfort, 
N. Y., manufacturer of electro-galvanized pressed steel contact 
boxes. Mr. Gilpin will carry a complete stock of this company’s 
supplies at the New York office. 


MR. GEORGE REDMAN, for a number of years a director of 
the National Electric Light Association, and a well-known elec- 
trical man, was one of the strong players for the Oak Hill Country 
Club, of Rochester, N. Y., in a golf tourney played with the Owasco 
Country Club, of Auburn, on September 12. 

MR. C. S. STANTON, assistant electrical engineer of the Oneonta 
& Mohawk Valley Railroad Company, Oneonta, N. Y., has been 
made electrical engineer, and will have charge of all power work 
for the road. He succeeds J. C. Huffman, who has accepted a 
position as sales engineer with the Canadian Westinghouse Com- 


pany. 

MR. J. C. HUFFMAN has resigned from the position of electrical 
engineer of the Oneonta & Mobawk Valley Railroad Company, 
Oneonta, N. Y., to accept a position as sales engineer with the 
Canadian Westinghouse Company, Winnipeg, Manitoba, office. 
Mr. Huffman will cover Alberta, Saskatchewan and eastern British 
Columbia, making his headquarters at Calgary, Alberta. 


MR. D. C. NEWMAN COLLINS, consulting engineer and indus- 
trial architect, 29 Broadway, New York city, has recently issued 
a paper which will be found of considerable interest and benefit 
to parties contemplating the erection of manufacturing buildings, 
warehouses, mills or anything in the way of an industrial plant. 
This is a treatise going into the details of various classes of 
structures, and the materials and methods employed. 


MR HARRY DE STEESE, of New York city, has been ap- 
pointed by the International Timber Preserving Company, of 
Chicago, manufacturer of the public-service timber preserver, 
“Neosote,” as eastern representative. For sixteen years Mr. De 
Steese has been constantly identified with various branches of 
public-service work, both in this country and in Europe. His 
earliest experience was gained under Postmaster-General Payne. at 
Milwaukee, and from 1896 to 1900 he was manager of the rail- 
way department of the Western Electric Company, leaving that 
position to take charge of the establishment of a supply business 


in London, England. 
ELECTRIC LIGHTING. 
SCRANTON, PA.—The Scranton Electric Company is installing 


a 1,500-kilowatt turbine. 

MAGNOLIA, ARK.—The plant of the Magnolia Ice and Electric 
Light Company was destroyed September 9. Loss, $20,000. Insur- 
ance, $10,000. 

CONCORD, N. C.—The Southern Power Company has connected 
its line with the city and many of the mills of the city will be 
operated by electric power. 

NASHVILLE, TENN.—The Southern Electric Company, 
Nashville, has contracted to install a complete electric lighting 
plant at Ruskin, near Charlotte. 


FAYETTEVILLE, W. VA.—It is stated that 
head, of New York city, is interested in the development of the 


New river falls near Sandstone. 

TRENTON, N. J.—The Upper Missouri River Power Company 
has filed with the secretary of state papers increasing its author- 
ized capital from $5,000,000 to $10,250,000. 

PLYMOUTH, IND.—C. D. Snoeberger, president of the Plymouth 
electric light plant, announces that bids will soon be in order for 
$10,000 worth of improvements to the system. 

HAMMONTON, N. J.—The town council has made a five-year 
contract with the Hammonton Electric Light Company and the 
Hammonton & Egg Harbor City Gas Company for lighting the town. 


of 


J. Turner Moore- 


‘will become its treasurer and general manager. 
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PEORIA, ILL.—Princeton has decided to sell its electric plant 
which is in bad condition. It is thought that a private company 
can furnish light to the city at a lower rate than that now pre- 
vailing. 

FALLS CITY, NEB.—At a meeting of the city council it was 
decided to turn the electric light plant over to a private individual 
who will run the plant and furnish an all-night lighting system 
for $120 per month. 

FORT WAYNE, IND.—The Fort Wayne & Wabash Valley Trac- 
tion Company has asked for a franchise to light the city of Hunting- 
ton, proposing to supply electricity from the big power station here, 
twenty-five miles distant. 

LAUREL, DEL.—The Laurel electric light plant burned on 
September 22, and the towns of Laurel, Seaford, Bridgeville and 
Delmar are without electric light. A spark from the switchboard 
ignited one of six barrels of oil, which exploded. 


BELLEVUE, PA.—By a vote of six to one the Pennsylvania 
Light, Heat and Fuel Company has been given a franchise for 
twenty-five years throughout the borough. Under the new ordi- 
nance the borough can not be charged over $60 a year for each arc 


Jamp. 
BOSTON, MASS.—The Malden & Melrose Electric Light Com- 


pany has petitioned the gas commission for authority to issue. 


$275,000 additional capital stock, the price to be determined by 


the board. Proceeds will pay floating debt and for additions to 


plant. 
WHITEFIELD, N. H.—Dr. G. H. Morrison, of this town, has 
purchased a controlling interest in the Bethlehem Electric Light 
Company. The original cost of this plant was over $100,000. He 
Dr. Morrison is 


also treasurer and general manager of the Whitefield Electric 


Light Company. 
BOSTON, MASS.—The trustees of the Boston Suburban Elec- 
tric Companies have elected Frank A. Day, of R. L. Day & Com- 
pany, and Charles W. Leonard, of Newton, to the board, succeeding 
William H. Coolidge and Leonard D. Ahl, resigned. These changes 
were made at the same time James L. Richards was elected presi- 


dent of the subsidiary companies. 

WATERBURY, CT.—A contract has been awarded to the New 
England Engineering Company to install a high-tension trans- 
mission line, 22,000 volts, from Scotland Station on the Shetucket 
river to the main station in Norwich. The contract was awarded 
by the General Electric Company, of Schenectady, N. Y., and the 
contract price was about $25,000. 

RED LODGE, MONT.—A meeting of the board of trade was held 
recently to take steps toward building an electric railway from 
Red Lodge to the Bear Creek coal mining camp, four miles away. 
The board voted to secure an engineer to ascertain the cost. The 
project will be pushed as rapidly as possible. Bear Creek has one 
of the largest coal deposits in the Northwest. 


SCRANTON, PA.—At a meeting of the stockholders of the 
Lackawanna Light Company it was decided to hold a special meet- 
ing on November 12, at the offices in this city, for the purpose of 
voting on the proposed increase of the indebtedness from $500,000 
to $2,500,000. It is understood the purpose of the increase is to 
make it possible to take over other companies. 


SAFFORD, ARIZ.—At a meeting of the trustees, William Fonda 
made application for a franchise to pipe the city for water and to 
string electric light wires. Fonda claims that he has a well in the 
artesian belt that will furnish water for the entire valley and 
power for electric lights. If the franchise is granted, Fonda 
proposes to organize a company with a capital stock of $50,000. 


BRISTOL, TENN.—The board of mayor and aldermen of Bristol 
has granted a franchise to J. B. Bumgardner, W. L. Halstead, J. D. 
Mitchell and other promoters of the new electric company, to 
operate a lighting system in the city. This is a result of the recent 
announcement that eastern capitalists will expend $750,000 in 
harnessing the power of the Holston at Fish Dam for power and 


lighting purposes. 
ELKINS, W. VA.—The city council of Elkins, W. Va., has re- 
ceived a proposition from Senator Henry G. Davis, on behalf of the 
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_Valley Improvement Company, to renew the electric light fran- 
chise, the town, by this proposition, to entirely discontinue the use 
of gas and use arc lights at $50 per year, instead of at $60, as at 
present. The name of the company will also be changed to the 
Elkins Power Company. 


_ MONTPELIER, VT.—The Green Mountain Lighting and Heating 
Company has filed with the secretary of state articles of corpora- 
tion to heat and light plants and houses in and about Burlington. 
The capital stock is $15,000. The subscribers are: the G. S. Blodgett 
Company, C. D. Ordway, J. F. Cobb, Jr., and C. Hawley, of Bur- 
lington; W. M. Spear and John F. Spear, of Charlotte, and Nichols 
& Parker, of Essex Junction. 


COLUMBUS, GA.—A resolution has been introduced in the 
city council instructing the city attorney to prepare a petition to 
the Georgia railroad commission asking that body to reduce the 
price of gas, electricity and telephones in this city. Fuel gas is 
now sold at $1.25 and lighting gas at $1.75 per 1,000 feet. Electricity 
is fifteen cents per kilowatt-hour and telephones are $4 for business 
houses and $2.50 for private residences. 


SHERBROOKE, QUEBEC—A special meeting of the share- 
holders of the Sherbrooke Power, Light and Heat Company was 
held on September 6, the object being to lay before them the offer 
from the city to buy out the company’s plant and business. The 
price offered by the city was $170,000, the city to assume pay- 
ment of the company’s bonds. A large number of the holders of 
the stock were either present or represented. It was finally de- 


cided to offer to sell to the city at $190,000, the city to assume the 
bonds, 


CARSON, NEV.—Work has been commenced on the southern ex- 
tension of the power lines of the California-Nevada Electric Power 
Company, which will extend from Pickle Meadows, near Bridge- 
port, Cal., to Tonopah and Manhattan, a distance of 220 miles. 
This extension will include power lines into Masonic, Bodie and 
Aurora, which it is estimated it will requfre three months to com- 
plete. Within a year the company hopes to be operating its lines 
into Reno and Yerrington, as it has facilities for generating im- 
mense quantities of power along the Carson and Walker rivers. 


HAMILTON, OHIO—Sealed proposals will be received at the 
office of the city auditor of the city of Hamilton, Ohio, until 12 
o'clock noon on the twelfth day of October, 1907, for the purchase 
of $20,000 worth of electric light bonds of the city of Hamilton, 
Ohio. These bonds are issued in accordance and in conformity 
with ordinance No. 306 of the city of Hamilton, Ohio, passed on 
the sixth day of August, 1907, entitled, “An ordinance to issue 
bonds for the city of Hamilton, Ohio, for the purpose of enlarging, 
improving and repairing the electric light works of the city of 
Hamilton, Ohio.” 


MORRISTOWN, N. J.—The Morris & Somerset Electric Company 
has applied to the Morris county freeholders for permission to 
open roads, erect poles and string wires along the county roads 
through Morristown. The company, which was formed by local 
men as the result of the service given the town by the Public 
Service Corporation, has been granted a franchise. The freeholders 
referred the application to the road committee, which later granted 
the permission. The company is to file a bond for $5,000. It 
has requested practically the same permission from Morris town- 
ship. The new company has contracted with a New York firm 
for the installation of its plant. 


CALUMET, MICH.—A new water power company is preparing 
to invade the Delta county fleld. Representing Southern Michigan 
capitalists, F. E. Hatch, of Pellson, has secured an option on 
Boney Falls, twenty miles north of Escanaba, on the Escanaba 
river, and it is expected that he will acquire the rapids shortly, 
and will commence their development. The water here drops 
twenty feet in as many rods. Mr. Hatch has served notice on the 
Escanaba board of public works of his intention to submit a 
proposition to furnish power for the operation of the municipal 
lighting plant, as has the Escanaba Electric Power and Pulp Com- 


pany, which is developing the extensive water power at Flat Rock, 
on the Escanaba river. 


JACKSONVILLE, FLA.—The board of bond trustees has issued 
its twelfth annual report, which covers the year 1906, and which 


ELECTRICAL REVIEW 


Vol. 51—No. 13 


shows the condition and values of the city properties. In his 
report to the board, Superintendent Ellis shows the improvements 
made in the electric and water plants, and says: “The receipts 
from lighting and power for the past year amounted to $223,684.29, 
an increase over last year of $37,614.81. The cost of operating the 
plant was $112,965.12. The earnings of the plant were $110,719.17, 
of which sum $60,128.48 was expended in new machinery, boiler, 
transformers, meters and line extensions. The output of current 
for the year amounted to 4,610,493 kilowatt-hours, for which we 
received 4.85 cents per kilowatt-hour. The cost per kilowatt-hour 
of current delivered at the switchboard, based on station expenses, 
$71,407.79, was 1.54 cents per kilowatt-hour; based on total operat- 
ing expenses, $112,965.12, it was 2.45 cents per kilowatt-hour. 


ANTIGO, WIS.—Steps have been taken which will probably re 
sult in the organization of a company to develop electric power 
for the ‘city of Antigo and Langlade county. Henry Sherry, of 
Neenah; Mayor George Hill, Nate Bruce and Postmaster Edward 
Cleary, of Antigo, are at the head of the movement. Mr. Sherry 
owns and controls the water power on the Wolf river which is 
known as the Gardiner dam, twenty miles east of the city. His 
proposition is to organize a stock company to develop this power. 
A concrete dam would be erected and the power used for generat- 
ing electricity to be used for all purposes in Antigo. It is planned 
to build an electric freight line to the dam to secure for Antigo 
the timber which could easily be brought to that point after 
the erection of the dam. In all probability this line would be 
extended into the city and equipped for electric street-car service. 
The electric power secured would be sufficient to not only furnish 
all the electric lighting used in the city, but to furnish power for 
every manufacturing plant in Antigo and the vicinity. 


SPOKANE, WASH.—E. P. Spaulding, vice-president and general 
manager of the Big Bend Water Power Company, and J. S. Mc- 
Kenna, engineer for that company, have asked for a franchise to 
string wires and lay conduits for supplying electric light and power 
for commercial purposes in this city. Mr. Spaulding is also presi- | 
dent of the new Idaho Northern electric railroad, which is about 
to build from Kingston, Idaho, up the north fork of the Coeur 
d'Alene river to Pritchard Creek and to a point six miles east of 
Murray, Idaho, a distance of thirty-three miles, and which is plan- 
ning branch lines in that part of Idaho. The franchise asked for 
is for fifty years. It provides that the company shall build a 
power plant twenty-eight miles down the Spokane river from this 
city and shall have installed a system capable of supplying the 
entire city with light and power within three years. As an earnest 
of good faith the company offers to deposit a $10,000 guarantee that 
the obligations of the franchise will be lived up to. The franchise 
also provides that the company shall pay the city $3,000 a year in 
consideration for the franchise until the net earnings give that 
amount at five per cent, after which the city is to be paid at the 
rate of five per cent on the net earnings of the company. The 
franchise makes a proposition to supply street lights in the city at 
the following rates: For each 600 lights, five-year contract, $4 a 
month per light (the same as is paid the Washington Water Power 
Company); for each 600 lights for three years, $4.50 per light a 
month; for each 600 lights, two-year contract, $5 a light a month. 


NEW MANUFACTURING COMPANIES. 


PITTSBURG, PA.—The Electric Safety Device Company, of 
Pittsburg, has been organized with a capital of $60,000. The in- 
corporators are: John Murphy, James C. Gray, John A. Rogen and 
W. L. Murphy, Pittsburg. 


ALBANY, N. Y.—The F. Alexander Electric and Manufacturing 
Company, of New York city, has been incorporated with a capital 
of $25,000. The directors are: Louis Liebes, Hannah Liebes and F. 
Alexander, all of New York city. 


HOUSTON, TEX.—A new concern has been organized to do busi- 
ness in Houston, called the Electric Dry Kiln Manufacturing Com- 
pany. It is the owner of a new process of drying brick, invented 
by E. C. Luster. A company has been chartered with a capital 
stock of $50,000. The following officers are in charge: CJ: Morgan, 
of Louisville, Ky., president; E. W. Erdman, of Chicago, vice-prest 
dent, and E. C. Luster, general manager. A number of prominent 
business men of Houston and vicinity are stockholders. 
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ELECTRICAL SECURITIES. 


Rak apis: coi set rige dd evidences of business activity in the 
as the improvement in the investment 
demand. While trading was almost wholly professional, the at- 
mosphere in general appeared to be very much clearer, and there 
were sounded fewer notes of apprehension regarding the present 
outlook. The continued good weather has greatly {mproved crop 
conditions, and with further reports concerning the poor showing 
by the farmers abroad, it is expected that our sales of agricultural 
products abroad will establish a very large credit in favor of the 
American producers. It is estimated that the American farmers 
will receive about $7,000,000,000 for their crops this season. This 
will, of course, turn loose an immense amount of money which 
will flow through every channel of industry. A rather unfortunate 
feature of. the government’s statement covering the month of 
August is the poor showing made by exports in comparison with 
imports. While the exports reached an enormous sum, there was a 
trade balance of only $1,800,000 in favor of exports. Despite the 
rumors that the business of some of the big electrical manufac- 
turing companies was falling off, it is now announced that there 
has been but little let-up in the volume of new orders, at least not 
to the extent which was prophesied but a short time ago. 
Dividends have been declared on a number of important sys- 
tems among which may be mentioned the following: 
Providence Telephone Company; regular quarterly dividend of 
1 per cent, payable October 1. Narragansett Electric Lighting Com- 
pany; regular quarterly dividend of $1 per share, payable October 1. 
Bell Telephone Company of Canada; regular quarterly dividend of 
2 per cent, payable October 15 to stock of record September 25. 
Havana Electric Railway Company; regular quarterly dividend of 
$1.50 a share on preferred, payable October 15. Tri-City Railway 
and Light Company; regular quarterly dividend of 1% per cent on 
preferred, payable October 1. Johnstown (Pa.) Passenger Railway 
Company; regular quarterly dividend of % of 1 per cent, payable 
September 30. West End Street Railway, of Boston; semi-annual 
dividend of 314 per cent on the common stock, payable October 1. 
Memphis Street Railway Company; regular quarterly dividend of 
1% per cent on the preferred stock, payable September 30. Peoria 
Light Company; regular quarterly dividend of 1% per cent on the 
preferred stock, payable October 1. Bangor Railway and Electric 
Company: regular quarterly dividend of 1% per cent, payable 


October 1. Michigan Light Company; regular quarterly dividends . 


of 1 per cent on the common stock and 11; per cent on the pre- 
ferred stock, payable October 1. Cleveland Electric Railway Com- 
pany; quarterly dividend of % of 1 per cent, payable October 1. 
Springfield Railway and Light Company; regular quarterly divi- 
dend of 1 per cent, payable October 1. Hudson River Telephone 
Company; regular quarterly dividend of 1 per cent, payable October 
15. Knoxville Railway and Light Company, Tennessee; quarterly 
dividends of 114 per cent on the preferred stock and 1 per cent 
on the common stock, both payable September 30. Washington 
Water Power Company, of Spokane, Wash.; regular quarterly 
dividend of 1% per cent, payable October 1. Evansville Light 
Company; quarterly dividend of 114 per cent on the preferred 


stock, payable October 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 21. 


New York: Closing. 
Allis-Chalmers cOMMON............ee+eeeees 8 
Allis-Chalmers preferred.............e0eeee8 21% 
Brooklyn Rapid Transit............-...000. 484 
Consolidated: Gasv.i 6.64 66440 eo ei oes tease 104 
General Electric...........0-e eee crac e ee cees 125 
Interborough-Metropolitan common.,........ 10% 
Interborough-Metropolitan preferred......... or 


Kings County Electric...............e+eeeee 
Mackay Companies (Postal Telegraph and 
64% 


Cables) COMMOMD...........c ee eeeeeeceee 
Telegraph and 


Mackay Companies (Postal 
Cables) preferred..........0ccceereccvces 63% 
Manhattan Elevated..........ccce cece eece 118 
Metropolitan Street Railway................ 45% 
New York & New Jersey Telephone......... 100 
Western Union.............ccc cue eeesccenes 75 
130 


Westinghouse Manufacturing Company...... 


The business of the Allis-Chalmers Company continues un- 
usually large. During the month of August the company shipped 
out of its works 29,000,000 pounds of finished material, which 
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filled 670 cars. The unfilled business on the books of the company 
has a valuation of close to $16,000,000. 


Boston: Closing. 
American Telephone and Telegraph......... 108 
Edison Electric I]luminating..... E mais ken 204 
Massachusetts Electric...................... 51 
New England Telephone.................... 108 


Western Telephone and Telegraph preferred. 60 


Directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 2 per cent. The 
dividend is payable October 15 to stock of record September 30. 
Books close October 1 and reopen October 14, inclusive. At the 
regular monthly meeting of the directors of the company the 
following statement of net earnings for the nine months to end 
September 30 was read: Balance for dividends, $10,960,000; divi- 
dends, $7,893,000; surplus, $3,067,000. The figures for the nine 
months are partly estimated, but they have been conservatively 
estimated and will probably exceed the balance for dividends o 


$10,960,000. 


Philadelphia: Closing. 
Electric Company of America............... 9 
Electric Storage Battery common........... 46 
Electric Storage Battery preferred.......... 46 
Philadelphia Electric. .............c ccc eneee 75 
Philadelphia Rapid Transit................. ih 

6% 


United Gas Improvement..............-005- 

The Philadelphia Rapid Transit Company’s report for the year 
ended June 30, 1907, is as follows: Gross, $18,095,503; expenses, 
$10,046,487; net, $8,049,016; other income, $196,577; total income, 
$8,245,593: taxes and license, $1,120,683; balance, $7,124,910; 
charges, $7,488,958; deficit, $364,048. This compares with a surplus 
of $303,997 for 1906. The number of passengers carried was 
492,137,038. At the annual meeting the old directors were reelected. 


Chicago: Closing 
Chicago Telephone.............-..eeceeceeee 1071% 
Chicago Edison Light...............-..005- 135 
Metropolitan Elevated preferred............ 61 
National Carbon common............+-+e40. at 


National Carbon preferred.................. 
The directors of the Chicago Telephone Company have declared 
the regular quarterly dividend of 2% per cent, payable Sep- 


tember 30. 
Directors of the Metropolitan Elevated 


quarterly dividend of % of 1 per cent on the preferred stock, 
payable September 30. 

The Northwestern Elevated has issued its annual 
the year ended June 30, 1907. The income account is as follows: 
Gross, $2,100,315; expenses, $744,304; net, $1,356,011; charges, taxes, 
etc., $1,008,433; surplus, $347,578, as compared with a surplus of 
$280,499 for the preceding year. At the annual meeting of the 
Northwestern Elevated the old directors and officers were reelected. 

The annual report of the South Side Elevated Railroad Company 
to the Railroad and Warehouse Commission of Illinois for the 
fiscal year ended June 30, 1907, has been issued. It shows income 
from all sources amounting to $1,854,049, which was a gain of 
$78,357 compared with the previous year. Operating expenses 
totaled $1,292,009 and were $173,507 in excess of the preceding 
year; thus net earnings of $562,040 were $95,150 less than the 
year before. The principal increases in the operating account 
are shown in the cost of conducting transportation and loop ex- 
penses, which were $144,587 in excess of the preceding year. The 
total expenses were 69.69 per cent of the company’s entire revenues, 
compared with 62.98 per cent the year before. Interest charges 
were the same as the previous year and applied only on the 
original issue’ of bonds. The $8,700,000 of new bonds issued to 
cover the cost of the extensions are carried in a separate account. 
The balance of $528,290 after charges, which was the amount ap- 
plicable to dividends, equaled 5.11 per cent on $10,323,800 capital 


stock outstanding. . 


have declared a regular 


report for 


OBITUARY NOTE. 


MR. F. J. STOUT, general manager of the Lake Shore Electric 
Railway Company. died in the Toledo (Ohio) city hospital, Satur- 
day afternoon, September 14. Death was due to an operation, 
which resulted in the development of uraemic. poisoning. Mr. 
Stout was born in Deerfield, Mich., forty-nine years ago and com- 
menced his career as a switchman on the Lake Shore steam road. 


= 
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ELECTRIC RAILWAYS. 


BOISE, IDA.—The Boise & Interurban Railway Company will 
double track its line as far as Pierce Park. 


STOCKTON, CAL.—The Central California Traction Company’s 


interurban system to Lodi has been completed and placed in 
operation. 


QUINCY, ILL.—The city council has adopted an ordinance giv- 


ing a franchise of fifty years’ duration to the St. Louis, Terre 
Haute & Quincy Traction Road. 


PORTLAND, ORE.—The directors of the Oregon Electric Rail- 
way Company have authorized the construction of a branch line 
from a point near Portland to Hillsboro. 


TOLEDO, OHIO—A perpetual grant, permitting the Lima & 
Toledo Traction Company to cross certain Toledo streets, has been 
awarded to that company by the city council. 


PITTSBURG, PA.—The Beaver Valley Traction Company has 
started service on its line between Beaver Falls and Leetsdale, 
thus bringing the line within fifteen miles of Pittsburg. 


WAYNESBORO, PA.—The Chambersburg, Greencastle & 
Waynesboro Street Railway Company has been granted the right 
to extend its trolley line from Greencastle to Chambersburg. 


SYRACUSE, N. Y.—The Syracuse, Lakeshore & Northern Elec- 
tric Railway Company has filed the certificate of the railroad 
commissioners permitting the extension of the capitalization of the 
company from $2,250,000 to $3,500,000. 


PHILADELPHIA, PA.—A new trolley road will be built from 
Minersville, the terminus of the present lower Schuylkill line, to 
Hegins and Millersburg, returning to Ashland by way of Gordon 
through Mabel. Work will be started at once. 


ITHACA, N. Y.—The final transfer of the Ithaca Street Rail- 
way. Company stock by E. G. Wyckoff and associates to A. H., 
Flint & Company, of New York, has been announced. 


The exact 
price was not made public, but it is said to be $250,000. 


PROVIDENCE, R. I.—Plans are now being formulated by the 
Providence & Danielson Railway Company to run through cars to 
Putnam, Ct., and to improve its transportation facilities all along 
the line. D. F. Sherman, president of the road, states that most 
of the changes will be made at once. 


DUNKIRK, N. Y.—Peter R. Colgan, of Dunkirk, and M. V. 
Ryan have been awarded the contract by the Western New York 
& Pennsylvania Traction Company for the excavation for a new 
trolley line between Little Valley and Salamanca, a distance of 
four miles, and work has been started. 


MADISON, WIS.—A certificate of public convenience and neces- 
sity has been granted by the railroad rate commission to the 
Interstate Transfer Railroad Company, of Superior, which will 
operate a line from Superior to the vicinity of Duluth. 


SALEM, ORE.—The Salem city council has passed an ordinance 
granting to A. Welch a franchise for an electric line through the 
city. The franchise requires that a $50,000 bond be given to 
assure the completion of two miles of road within eighteen months. 
The term of the franchise is twenty-five years. 


BRISTOL, CT.—The contract has been let by the Bristol & 
Plainville Tramway Company for the immediate erection of an 
addition to its power plant in Highland court. The building will 
be forty-two feet by thirty feet, and two stories high. The addi- 
tional space will be used for extra boiler power. 


EVERETT, WASH.—Stone & Webster have taken formal pos- 
session of the properties recently purchased from the Everett 
Improvement Company. The Everett street railway lines have 
been leased by the Puget Sound International Railway Company, 
a corporation controlled by the Stone & Webster Company. 


COLUMBUS, OH1O—The Northern Ohio Traction and Light 
Company, in which a number of local men are stockholders, an- 
pounces that it will issue $1.000.000 treasury stock to present 
holders at the rate of $20 per share, the $200,000 so acquired to be 
used in the pushing of contemplated improvements. All the new 
issue not subscribed for will be taken over by an underwriting 
syndicate which has been formed for that purpose. 
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LISBON, OHIO—The Youngstown & Ohio River Railroad Com- 
pany, which is building a traction line from Youngstown to East 
Liverpool, a distance of fifty-one miles, has established regular 
service from this city to Youngstown. Construction work is well 


advanced on the remainder of the line, from this city to East 
Liverpool. 


HARTLEY, 10WA—The Sioux City & Spirit Lake Interurban 
has organized as follows: president, Frank Patch, president Hart- 
ley state bank; vice-president and attorney, J. T. Conn, president 
German savings bank; secretary, George Coleman; treasurer, G. E. 
Knaack; directors, Frank Patch, J. T. Conn, George Coleman, G. E. 
Knaack, Dr. D. A. Fletcher, H. D. Ellers. 


VENTURA, CAL.—F. M. Packard, a real estate man of Los 
Angeles, and J. P. Jones, also of that city, have applied to the 
board of supervisors for a franchise to construct an electric rail- 
road between this town and Nordhoff, sixteen miles north, in the 
beautiful Ojai Valley, a noted health resort. They say they have 
the money behind them to build the road. 


CANANDAIGUA, N. Y.—At a meeting of the directors and stock- 
holders of the Canandaigua Southern Electric Railway Company, 
held in Canandaigua, it was announced that plans are under way 
for the extending of the road from Atlanta to Wayland, and thence 
by way of the Pittsburg & Shawmut road to Hornell. If this plan 


is consummated the latter road will be electrified from Wayland 
to Hornell. | 


ST. LOUIS, MO.—The passage of two ordinances by the Venice 
city council granting a right of way to the McKinley interurban sys- 
tem completes the franchises for both the east and west approaches 
to the proposed McKinley Bridge across the Mississippi river to 
Venice. The company is now in a position to begin track-laying in 
St. Louis at any time. If the approaches are completed before the 
bridge, cars will be conveyed across the river on ferries. 


SACRAMENTO, CAL.—The Northern Electric Railroad will ex- 
tend its line north from Chico to Red Bluff, Redding and Kennett. 
This announcement has been made by Major Jones, one of the 
original promoters of the line. The company is engaged in per- 
fecting its terminal in this city and in opening its eighteen-mile 
extension west from Chico to Hamilton City, in Glenn county. 
Following this, work will be started on the northern extension. 


CHICAGO, ILL.—The Northwestern Elevated Railroad Company 
has received permission to proceed with the extension of its road 
from Graceland avenue to the city limits. The permit is the 
result of the passage of the ordinance granting the company the 
right to descend to the surface at Wilson avenue and run out to 
Evanston along the right of way of the Chicago, Milwaukee & St. 


Paul Railway. The cost of the extension, it is expected, will ap- 
proximate $1,000,000. 


LOUISVILLE, KY.—To secure the payment of notes aggregating 
$400,000, a mortgage has been filed in the office of George W. 
Stoner, recorder of Clark county, at Jeffersonville, from the 
Indianapolis & Louisville Traction Company to the Colonial 
Trust Company, of Pittsburg, Pa., and F. F. Brooks, trustee, against 
all the property owned by the mortgagee, including the rights. 
franchises and equipment so far purchased, subject to a deed of 
trust for $1,250,000 issued on April 1, 1906. 


DOVER, N. H.—The New Hampshire state railroad commis- 
sioners have voted to authorize the Hudson, Pelham & Salem Street 
Railway Company to issue new stock to the amount of $200.000 
for the purchase of the property of the Hudson, Pelham & Salem 
Electric Railway. The Hudson, Pelham & Salem electric line was 
practically forced into Insolvency owing to a serious collision on 


the road to Pelham a few years ago, and was disposed of to the 
new corporation. 


NORWICH, CT.—The incorporators of the Norwich, Colchester 
& Hartford Traction Company have organized with Costello Lippitt 
as president. Lucien Brown, secretary, and Henry W. Tibbets. 
treasurer. All the officers are residents of Norwich. The company. 
which has a charter to construct a street railway between Norwich 
and Hartford, has a capital stock of $1,000.000. The route runs 
through various villages which are now isolated from trolley ac- 
commodations, and the length of the proposed line is thirty-eleht 
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miles, which is shorter by eleven miles than the present steam 


line. 
BINGHAMTON, N. Y.—Two trolley roads planning to make a 
continuous line from Binghamton to Utica have been granted fran- 
chises through the village of Norwich. One of the concerns, the 
Chenango Valley Company, proposes to build from Binghamton 
to Norwich and from that village up the Canaswacta and Otselic 
valleys to South Otselic and from that place to Hamilton. The 
Utica Southern is planning to build from Utica to Norwich and 
to extend the line to Binghamton. The terms of the franchise 
granted to both roads are the same, owing to the fact that both 
roads are to cover different sections of the country except where 


they enter the village of Norwich. 


AUGUSTA, ME.—The permanent organization of the Lewiston, 
Augusta & Waterville Electric Railway Company has been effected. 
The officers are: president, John R. Graham, Bangor; vice-president, 
H. L. Clark, Philadelphia; treasurer, D. S. Hahn, Lewiston; clerk, 
Herbert M. Heath, Augusta. Directors: John R. Graham, Bangor; 
_ John F. Hill, Thomas J. Lynch, Augusta; W. H. Newall, Lewiston; 
H. L. Clark, C. A. Pierson, Jr., Philadelphia; Frank Silliman, 
Scranton, Pa. This is the merger company which was authorized 
by the recent legislature to acquire street railroad properties in 
the counties of Androscoggin, Kennebec, Somerset, Waldo, Knox, 
Lincoln and Sagadahoc. It has acquired the Lewiston, Brunswick 
& Bath, with fifty-eight miles of line in Auburn, Lewiston, Lisbon, 
Topsham, Brunswick, West Bath, Bath and Webster in Andros- 
coggin, Cumberland and Sagadahoc counties; and the Augusta, 
Hallowell, Farmingdale, Manchester, Winthrop and Gardiner in 
Kennebec county. The road in Cumberland county is building 
thirty-three miles of line via Webster and Wales in Androscoggin 
county, and Monmouth, Litchfield, West Gardiner and Gardiner in 
Kennebec county, and twenty-four miles to connect Augusta with 


Vassalboro, Winslow and Waterville. 
TELEPHONE AND TELEGRAPH. 


JUNEAU, ALASKA—The Juneau-Douglas Telephone Company 
has made application for a telephone franchise in Juneau. 


HAWARDEN, IOWA—The New State Telephone Company will 
build a toll line from here to Ireton, Orange City, Granville and 


other towns. 
NEWBURYPORT, MASS.—The New England Telephone and 
Telegraph Company has begun the work of erecting a trunk line 
on Ring’s Island. 
ATHENS, ALA.—Athens is about to secure telephone connection 
with Elkmont and Pettusville, two important villages in the north 


part of the county. 


LITTLE ROCK, ARK.—The Waldron Telephone Company has 
installed an exchange at Bates, giving free service from there 
to Waldron, Heavener, Wicks, Morgan and all intermediate points. 


DALLAS, TEX.—B. H. Johnston. superintendent of construction 
of the Southwestern Telephone Company, has gone to Little Rock 
to look after extensions of the company’s lines in the state of 


Arkansas. 


WASHINGTON, D. C.—Plans have been perfected and the ma- 
terial ordered for wireless installations at the signal corps post 
at Fort Omaha, Neb., at the service schools at Fort Leavenworth, 


Kan., and at Fort Riley, Kan. 


JEFFERSONVILLE, IND.—The Home Telephone Company has 
filed a petition with the board of works for a franchise to operate 
an exchange here, agreeing not to combine with or sell out to the 
Cumberland Telephone Company if the charter is granted. 


WILLOWS, CAL.—C. L. Schaad, president of the Colusa County 
Telephone Company, and Jack Campbell, a director of the company, 
have been arranging for the commencement of work by that com- 
pany in erecting poles and stringing wires for the purpose of 
maintaining a telephone line in Glenn county. It is the intention 
of the company to commence work at once, and as it has already 
secured a franchise from the county there will be nothing to 
Drevent it entering Butte City, Hamilton City, St. John, Orland, 
Germantown, Newville, Elk Creek, Fruto and other smaller towns 


in the near future. 
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INDUSTRIAL ITEMS. 


THE EDGECOMBE COMPANY, Cuyahoga Falls, Ohio, 
entered the electrical contracting field, and is desirous of receiving 


copies of catalogues of electrical supplies. 


has 


THE WATSON-STILLMAN COMPANY, New York city, has 
published a catalogue devoted to its turbine pumps. All of the 
The 


reading matter found in this catalogue is practically new. 
catalogue will be sent to any one interested upon request. 


THE HOLOPHANE COMPANY, 227 Fulton street, New York 
city, has published the September issue of ‘“Holophane,” devoted to 
the Holophane system of illumination. An interesting article de- 
scribes the lighting of a chain of cigar stores, showing a number 
of illustrations. In addition to this there are a number of very 
interesting articles devoted to important phases of illuminating 


engineering. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., has 
published bulletins No. 1098 and No. 1100, describing and illustra- 
ting, respectively, type MPL belted generators for light and power, 
and small direct-current motors, type L. There is also a supple- 
ment to instruction books 3004, 3015 and 3028, and instruction 
book 3028, devoted to type K single-phase integrating induction 


wattmeters. 


THE ANSONIA BRASS AND COPPER COMPANY, 99 John 
street, New York city, has issued a new catalogue describing its 
“Tobin bronze” products. This catalogue includes a dissertation on 
acid tests, crushing strength, instructions for ordering and manipu- 
iation, specific gravity, torsional strength, transverse strength of 
bars, tensile stréngth of plates and rods, weight of a cubic inch, 
weight of rods and plates. This catalogue will be sent to any one 


interested upon request. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., has 
ready for distribution a new series of literature devoted to “Shaw- 
mut” enclosed fusés, cutouts and fittings; the “Shawmut” pocket 
test lamp; “Shawmut” all-copper ground connection clamps; “Shaw- 
mut” extended terminal enclosed fuses; “Shawmut” outlet blocks 
and outlet bushings and locknuts, porcelain cutouts, “Red E” 
Solder paste, and the “Boston” cable clip. Any of this literature 


will be sent to those interested upon request. 


THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, has published some very attractive literature 
as follows: Bulletin No. 108, devoted to electric dynamometers for 
testing gasolene engines; bulletin No. 230, the electric equipment 
of a@ modern factory; bulletin No. 231, devoted to direct-current 
motor equipment for single or double-acting Mergenthaler linotype 
machines. Another handsome catalogue is devoted to electric motor 
equipments for printing, electrotyping, stereotyping and binding 
machinery. All of this literature is very much above the ordinary, 
and forms a valuable addition to the subject matter which is dis- 


cussed, 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has published a handsome bulletin, No. 4,523, devoted to electric 
heating and cooking devices for marine use. The bulletin contains 
illustrated descriptions of small apparatus particularly useful in 
ships’ galleys, staterooms, smoking-rooms, sick bays, etc. The 
electrical devices made by the General Electric Company are par- 
ticularly adaptable for this service. Two distinct forms of heating 
elements are used by the company, known, respectively, as the 
cartridge and quartz enamel units. Both heating units are prac- 
tically indestructible, but can be readily replaced if damaged by 


accident. 


THE ELECTRIC CITY PUBLISHING COMPANY, Chicago, Ill., 
announces that, owing to a steady growth necessitating larger 
office space, the company has moved its offices from the Edison 
Building, 139 Adams street, to the Electric Block, 84-88 Market 


where the entire second floor of the new building has 


street, 
The 


been equipped for the publication offices of the company. 
Electric City is devoted to the electric lighting and power installa- 
tions of Chicago and its suburbs. It supplies its readers with 
information and data regarding electrical inventions and con- 
veniences from all over the world. Herbert Alden Seymour is 


editor, and Dana H. Howard business manager. 
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Record of Electrical Patents. 


Week of September 17. 


865,985. WVARIABLE-VOLTAGE TRANSFORMER. Thomas M. 
Bains, Jr., Philadelphia, Pa., assignor to General Electric Com- 
pany. A three-legged core with a primary winding on the 


central leg and secondary winding about the central and one 
outside leg. 


865,988. ELECTRIC LOCOMOTIVE. Asa F. Batchelder, Schenec- 
tady, N. Y., assignor to General Electric Company. The locomo- 
tive frame forms part of the magnetic circuit. es 


865,997. ELECTROMAGNETIC VARIABLE-SPEED MECHANISM. 
Alexander Churchward, New York, N. Y., assignor to General 


Electric Company. A combination of a variable-speed mechan- 
ism with magnetic clutches. 


866,011. METHOD OF IMPROVING VAPOR ELECTRIC DEVICES. 
Samuel Ferguson, Schenectady, N. Y., assignor to General 


Electric Company. A low-voltage current is employed for dis- 
tilling mercury from the anodes. 


865,985.—VARIABLE-VOLTAGE TRANSFORMER. 


866,036. TELEPHONE MOUTHPIECE. Rudolf Knoll, Vienna, 
Austria-Hungary. A bent rotatable mouthpiece. 


866,081. CONTROL OF SEPARATELY EXCITED GENERATORS. 
Georg Stern, Berlin, Germany, assignor to General Electric 


Company. A variable exciting current is supplied from an 
external source. 


866,089. COMBINED LAMP SOCKET AND SHADE HOLDER. 
Julius C. Tournier, Schenectady, N. Y., assignor to General 
Electric Company. A sheet metal socket. 


866,090. FUSE BOX. Lewis E. Troutman, Schenectady, N. Y., as- 
signor to General Electric Company. A recessed fuse block. 


866,105. FLUSH RECEPTACLE AND PLUG. George P. Whittle- 


sey, Washington, D. C., assignor to General Electric Company. 
A receptacle with circular shutter. 


866,128. DEVICE FOR TRANSMITTING SOUND THROUGH 
WATER. Elisha Gray, Highland Park, Ill., assignor, by mesne 


assignments, to Submarine Signal Company. A sounding plate 
vibrated electromagnetically. 


866,128.—DEVICE FOR TRANSMITTING SOUND THROUGH WATER. 


866.138. TELEPHONE SYSTEM. Henry F. Joeckel, Clayton, IJ]. 
A system employing bridging telephones. 


866,193. TROLLEY GUIDE. Frank G. Clark, San Francisco, Cal. 
A fork attached to the trolley pole. 


866,212. CURRENT-DISTRIBUTOR FOR SPARKING DEVICES. 
Montague S. Napier, London, England. A rotating contact 
maker. 


§66,224. TROLLEY POLE. Alexander Ross. 
telescoping pole. 


866,241. IGNITION SYSTEM FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., assignor to the Autocoil 
Company. An auxiliary generator is used for starting. 


866,261. RAILWAY TRAFFIC-CONTROLLING SYSTEM. Clarence 


W. Coleman, Westfield, N. J.. assignor to the Hall Signal Com- 
pany. An electric signaling system. 


Rochester, N. Y. A 


866,266. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 


assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A central-energy system. 


866,281. RAILWAY SIGNAL. William H. Jordan, Brooklyn, N. Y., 
and George T. Hanchett, Hackensack, N. J., assignors to Jordan 


Automatic Signal Company, New York, N. Y. An electro- 
magnetic signal. 


866,286. ELECTRIC GENERATOR AND MOTOR. Alvaro 8. 
Krotz, Springfield, Ohio, assignor of one-half to Paul A. Staley, 
Springfield, Ohio. A field magnet with split poles, one section 
of the poles being wound with an extra coil. 


866,301. METHOD OF FORMING SEALS AND TERMINALS FOR 
ELECTRIC APPARATUS. Henry N. Potter, New Rochelle, 
N. Y., assignor to Cooper Hewitt Electric Company, New York, 
N. Y. Metallic silicon is fused within quartz glass. 


866,286. —ELECTRIC GENERATOR AND MOTOR. 


866,311. ELECTROPLATING APPARATUS. Albert F. Schroeder, 
Cleveland, Ohio. A rotating holder. 


866,327. AUTOMATIC TIME-CALL. Jesse E. Boone, Almedia, Pa. 
A signaling clock. 


866,331. RAILWAY SIGNAL. Frederic B. Camors and Charles 
Pelletier, New Orleans, La. A system for signaling on moving 
Cars. 


866,349. TROLLEY-POLE SUPPORT. Hugh W. Fellows, Cahuenga, 
and Ira A. Cammett, Hollywood, Cal. A pivoted support for. 
trolley poles. 


866,363. TROLLEY WHEEL. Henry L. Humphrey, 
A spherically mounted wheel. 


866,471. ELECTRIC BELL. Robert L. Hunter, Lakewood, Ohio, 
assignor of one-half to Don M. Osborne, Cleveland, Ohio. A 
bell of solenoid construction. 


866,521. AUTOMATIC SAFETY APPARATUS FOR RAILWAYS. 


George E. Ryan, New York, N. Y. A signal operated by a trip 
placed in the path of the car. 


Monroe, Mich. 


866,30!.—METHOD oF FORMING SEALS AND TERMINALS 
FOR ELECTRIC APPARATUS. 


866,550. AUTOMATIC GAS VALVE. Michael Wlaat, New York, 
N. Y. An electrically controlled valve. 


866,556. LIGHTNING ARRESTER. Azel Ames, Jr, New York, 
N. Y., assignor of one- 


half to Asbury G. Wilson, Wilkinsburg, 
Pa. A ground terminal is placed within a coil of wire. 
866,577. TELEPHONE-RECEIVER HOLDER. Arlington D. Brit- 
tain, Youngstown, Ohio. 


A horizontal support for the receiver. 
866,590. ELECTRICAL S 


: WITCH. Michael J. Kehoe, Fort Wayne, 
Ind., assignor of one-third to Benjamin Lehman, Fort Wayne, 
Ind. A pole switch. 


866,596. INSULATOR. 

slotted insulator. 
866,597. PROCESS OF PRODUCING MANGANESE SILICID. Ed- 
gar F. Price, Nia 


es gara Falls, N. Y., assignor to Electro Metal- 
lurgical Company. An electric furnace process. 


William A. Morton, Los Angeles, Cal. A 
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ISSUED WEEKLY 


ELECTRICAL POWER DEVELOPMENTS IN PERU. 

It may confidently be expected in the development of new 
countries, that is to sav. those countries which are backward as 
compared with European and North American standards, that 
electrical systems will plav a very great part. This is particu- 
larly true respecting those countries where there is an abun- 
dance of hydroelectric power. Such, for example, is Peru, and 
on another page of this issue we publish an interesting dis- 
cussion of a proposed development in that country. Mr. Emile 
Guarini, who contributes this article, has made a special study 
of the situation in Peru, and is earnestly advocating energetic 
development of that country’s water powers, of which there 


seems to be an abundance. This might be expected since the 


eastern part of the country, through which the Andes pass, is 
very high and the decline toward the coast is rapid. 

The question, however, is not entirely simple, since it 
involves other not less important developments. One of these 
is the irrigation of the farm lands, the western section of Peru 
being practically rainless. For this reason the water can not 
be carried all the way down the slope and there used for driving 
turbines, but must be used at a point from which it can then 


be turned into irrigating ditches. In spite of this limitation 


there remain available in Peru large water powers which, if 
properly developed and = transmitted by modern methods, will 
make available cheap power throughout large sections of the 
country. In this development the main consideration at the 
present time seems to be securing the money to carry on the 
work. However, the country is probably not vet ready for 
wholesale electrification. The process must come slowly, and 
time allowed for change from the present primitive methods to 
these more modern, This is particularly true in the agricul- 
tural districts, since here electrie power can only be applied 
when suitable apparatus for utilizing it is available. 

Probably one of the most important of the carly develop- 
ments will be the electrification of certain railways, and possibly 
the construction of light railways to meet immediate needs, 
Mr. Guarini suggests that what he terms “electrothermic. trac- 
tion” could be applied with advantage in Peru since the rail- 
roads run only in the davtime and the electric power is now 
mostly used for lighting purposes. By “eleetrothermic trac- 
tion” he means the installation of an electric heater on the 
present steam locomotives, the electrie power being used then 
merely to raise steam, and in this wav taking the place of coal. 
It may be that there are some situations where such a system 


could be applied economically, but they are only the ones in 
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which the conditions existing at the particular point he dis- 
cusses in his article obtain. Moreover, if electric power is to 
be used for other purposes than lighting, there will be certainly 
large demands for it during the day, and it will probably not 
be. long before there will be a demand for some night service 
on the railways. The system would then be merely a tem- 
porary expedient, one offered to get around the necessity for 
purchasing a large equipment at the present time. 

Although simple, this system proposed is technically bad, 
because it will require about ten times as much electrical energy 
to operate in this way as would be necessary if electric loco- 
motives were adopted, and this, of course, calls for the installa- 
tion of a transmission and distribution systèm ten times larger 
than that needed for an equivalent electric system. If the power 
stations supplied power to the railways alone, this condition 
would be carried back to the station, requiring enormous equip- 
ments there, but in the case discussed, the plan contemplates 
merely the use during the day of power from a station which 
will be erected for other purposes which need current during 
the night-time only, and the idea is merely to save the expense 
of electric locomotives. If adopted, the steam locomotives could 
be replaced gradually by electric, thus making possible increased 
economy of operation as well as increased traffic facilities. It 
is a question, however, whether even under these conditions 
Might it not be better to 
follow the plan adopted in Switzerland, where, as Mr. Guarini 


the system proposed is advisable. 


notes, the electric system is being introduced gradually, and 
the steam locomotives are continued in service until they can 
be replaced? Switzerland also is a country without fuel, 
although the cost of coal there is not as great as it is in Peru. 


THE GROWING IMPORTANCE OF WATER POWERS. 

We have occasionally called attention to the increasingly 
important position occupied by the water powers of any 
country. This is a resource which, if carefully guarded, is 
inexhaustible. It is not like a deposit of coal or oil, which, 
It might 


more properly be compared with the forests of the country, 


however large, must come to an end some time. 


although the latter, as a power resource, are of little impor- 
tance. Their chief value lies in other directions, and one of 
the chief of these is their use in regulating the flow of rivers 
which are used for developing power. 

In nearly all industries one great need is cheap power, and 
this need has become relatively greater in recent years, due to 
the introduction of improved machinery, particularly of the 
automatic type, and to the development of new methods in which 
large amounts of cheap power are essential. It is obvious, 
therefore, that the proper care and development of the water 
powers of the country is a problem of great importance, and 
in the long run those countries which can produce the greatest 
power will have a great advantage over other countries less 
fortunately situated, and must in the end forge ahead. 

In another page of this issue, we present a brief abstract 
of a discussion of one aspect of this problem; this is the 
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political side of the question, and it is there pointed out the 
peculiar situation which exists in the neighborhood of Niagara 
Falls. Here, as is well known, vigorous agitation has resulted 
in governmental restriction of the amount of power. which may 
be developed. This applies to both sides of the river, and at 
the present time much power is being generated on the Cana- 
dian and transmitted to the American side. Many and impor- 
tant industries may thus become entirely dependent for their 
operation upon power generated in Canada, and the question 
arises, “What would be the result of a disagreement between 
Canada and this country, which would result in the cutting 
off of this supply of power?” Fortunately such dependence of 
either country upon the other helps to make such a misunder- 
standing less possible. 

Another effect of the power resources at Niagara, it is said, 
will be the concentration there of the principal industries of 
the country. The author believes that the centre of popula- 
tion will no longer move westwardly, but he believes it actually 
will move toward Niagara, which will eventually became the 
industrial centre of the country. There is no doubt that the 
neighborhood of Niagara Falls will become a very important 
manufacturing centre, but the writer of this article does not 


appreciate the vast opportunities existing in the western part of ` 


this country, nor does he seem to realize how large a part of 
the country that called the “West” really is. It is certain that 
the centre of population will continue to move westward for 
many years to come. 

He also fails to realize the importance of water powers 
available at other points of the country, and particularly in the 
Far West, where, although the streams are relatively small, the 
heights of fall are relatively great. At the present time, with 
the exception of Niagara Falls, the most important hydroelec- 
trical installations in operation are in the Far West, but there 
are also enormous powers available, and many of them are being 
developed, in other parts of the country, and some of these 
which are not so large in actual available power are extremely 
important because they are comparatively near large industrial 
centres at present existing. Such for example is the develop- 
ment at McCall’s Ferry on the Susquehanna river. Another 
important region is in the southern states, where there are 
many large rivers presenting very advantageous sites for devel- 
oping power which will certainly be used in building up that 
section of the country. Indeed, there are a number of strong 
organizations at work in the South, developing these powers 
and creating large distributing systems by means of which they 
tic together many generating stations and feed large sections 
of country, and thus supply cheap and reliable power. 

The main conclusion of the article referred to above is 
that England at present possesses a decided advantage, 88 
regards cheap power, over other countries. This country 18 
said to be at a disadvantage because of financial and industrial 
unrest, although we have not realized before that the unsettled 
stock market had in any way retarded the development of those 
waterfalls where power is most needed. Tt is said that the 
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supply of coal in England is apparently inexhaustible, and this 
gives her a cheap source of power which she should use in 


developing her industries, and in this way forge ahead of 


every other country. Scandinavia possesses most valuable 
water powers, but recent governmental restrictions prevent its 


development by foreign capital, and domestic capital is not 
available. Germany, it is said, is depending too much on for- 
eign fuel supplies. Hence the opportunity for England, which 
is thought to lie in the application of electric power to indus- 
trial processes. The author overlooks how rapidly this is going 
on in this country. In this respect, we are certainly not behind 
England, and we are not likely to advance any slower. Given 
in addition cheap power secured from waterfalls, it is hard to 
see how England is to leave us far behind. In fact, if the 
application of electricity to industrial processes there meets 
vith any such restrictions as have retarded its use in cities, 
‘ngland may soon find herself far in the rear of the other great 
ountries. If she expects to develop electrically, the govern- 
went should encourage, rather than discourage, electrical 

pplications. | 
It is true, however, as is pointed out in this article, that one 
the most important problems which will require govern- 
ental attention will be that of protecting and encouraging the 
velopment of the country’s water powers. In this country, 
‘tunately, it is not the custom to place difficulties in the 
y of such developments, but on the other hand, there are 
er questions, such as the conservation and regulation of the 
nfall and run-off. This is a problem requiring the preserva- 
1 of our forests, and is one which necessitates the cooperation 
he state and Federal governments. Only by the preservation 
ur forests can we maintain a fairly uniform flow of water 
he streams, and in this way make possible the utilization of 
ast an appreciable part of the energy represented by the 

of water from the mountains to the sca. 
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AMERICAN ELECTROCHEMICAL SOCIETY. 
he fall meeting of the American Electrochemical Society 
e held, as usual, in New York city. This is according to the 
sement made some time ago by which it was agreed to 
wwo meetings a year; the one in the fall being short and 
n New York city, where there are so many points of inter- 
be visited. The dates selected are October 17, 18 and 19, 
celngs for discussion being held on the last two days. 
programme of papers has been prepared, a number of 
lcaling with the electric furnace. Also, several lectures 
‘en arranged for upon topics of exceptional interest. If 
cess of the last spring meeting of the society, which was 
idelphia, is an indication, there should be a good attend- 
the coming meeting and a lively discussion. It is 
ped that the members of the society will see to it that 
untained in a proper, vigorous and healthy condition. 
ulready done good work, and may be expected to do 
d the field to which it is devoted is one of great and 


g importance. 
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GOVERNMENT SUPPORT OF SCIENCE. 

An interesting article, dealing with the financial support 
granted to science by the government of this country and that 
of Great Britain, is given in Nature, September 12. It is 
pointed out first that the adoption of scientific methods in the 
management of the affairs of state is a preliminary necessity 
where government efficiency is to be secured, and attention is 
called to the unfortunate lack of appreciation of this which 
the average British official has. The public at large seems also 
indifferent in the matter in spite of the fact that it sees scien- 


tific methods applied in nearly all other branches of human 
activity, and always with the best results. In fact, if manu- 


facturers and others do not turn to the new methods, they 


soon find themselves driven to the wall. It is strange, there- 


fore, that in one of the most important branches of human 


effort, that of government, so little attention should be paid 
to the application of scientific methods. And it should be 


understood that a scientific method means here simply a sys- 
tematized and orderly way of doing work, which is to say, an 
efficient and economical way; a method in which the desired 
end is carefully thought out, and the best way of attaining it 
determined upon. l 

While the writer of this article holds up as an example the 
liberality of our Federal government in this respect, and shows 
how sadly his own government is lacking in comparison, we 
could well extend the system, not only in the general govern- 
ment, but to the various state and municipal governments. The 
latter are noteworthy as examples of inefficiency and waste- 


fulness. 
In the comparison of the two governments, it is shown that 


the United States spend yearly over $13,700,000 for scientific 


purposes. This does not include grants for educational pur- 
poses. This money is spent for purely governmental purposes. 
Compare this with the sum spent annually for similar purposes 
in Great Britain, which is said to be but a little over $1,200,000. 
The revenues of the two countries are given as $762,375,000 
for the United States and $719,885,000 for Great Britain. 
That is to say, although the income of the United States is 
only five per cent greater than that of Great Britain, the govern- 
ment spends over eleven times as much money in scientific work ; 
in other words, it attaches eleven times as much importance to 
scientific systems as does the country which gave birth to Newton, 
Darwin, Maxwell and Kelvin, and a great host of other scien- 


tific pioneers. 
SS ee 


THE NEW YORK ELECTRICAL SHOW. 
On the evening of September 30 the electrical exhibition 
under the auspices of the Electrical Show, Incorporated, was 


opened at Madison Square Garden, New York city, a very 


large attendance being registered. The show will run until 


October 9, and from present indications complete success will 
attend the efforts of the management, which is to be congratu- 
lated upon the auspicious opening and the very creditable show- 
ing made. In addition to the smaller devices which will interest 
every householder, there is a fine display of machine tools, 
testing apparatus and advertising and decorative hghting. 
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Hydroelectric Central Station of Charcani at 


HE Sociedad Electrica of Arequipa, 
which has recently been formed, 
owns a hydroelectric station situat- 

ed at Charcani, about one and a half miles 
from Arequipa. To this central station was 
recently added a three-phase generating 
unit, bringing the available power output 
to about 1,000 horse-power. The station 
utilizes the water of the river Chile. At 
the time of my visit, the three-phase line 
intended to distribute, during the day cur- 
rent for power, and «t night to complete 
the lighting at Arequipa, had not vet 
heen installed. It will, therefore, not be 
discussed here. This new generator is a 
three-phase machine, driven by a Francis 
turbine with an output of 528 horse-power, 
and delivers fifty-two amperes at 5400 
volts and a frequency of fifty cycles. 

The supply canal has a length of 4,200 
feet, and a capacity of 140 cubic, feet a 
second. ‘The fall at present utilized is 
about cighty-seven feet, thus making 
available a maximum theoretical power of 
14,013 horse-power and an effective power 
at the axle of the turbine of about 1,060 
horse-power. 

The two turbines forming part of the 
original installation use each thirty cubic 
feet of water a second and are rated at 
248 horse-power each. This gives the pair 
an output of 496 horse-power. These 
turbines each drive a single-phase dynamo 
delivering alternating current at fifty 
cveles and 5,400 volts. 

The high-tension line has a length of 
about eight miles, is supported on 245 
poles and consists of eight bare wires 
each with a cross section of 32,000 circu- 
lar mils. The high-tension current is 
transformed at different places in Are- 
quipa to 110 volts by sixteen static trans- 
formers varving in output from twenty to 
two kilowatts. These transformers 
are mounted in parallel. At present at 
Arequipa there are ten are lamps with a 
nominal rating of 1,000 candles, and in- 
eandescent lamps of variable candle-power 
aggregating 4,391 lamps. At the time of 
my visit, the total lighting furnished was 
estimated at 77.972 candles. 

The question is raised whether the 
available power is sufficient for this load. 
In deciding this it is well to recall cer- 
tain complaints made by the public and 
the city officials, and to see whether thev 


were justified. The generating station at 


Arequipa, Peru. 


By Emile Guarini. 


Charcani transmits 300 kilowatts to the 
town. Assuming that the electrical losses 
are on an average twenty per cent in the 
hiwh-tension line transformers and dis- 
tributing system, this gives the relatively 
high efficiency of eighty per cent for the 
system. There are then available for 
lighting 240 kilowatts. As the lighting 
by incandescent lamps is carried out with 
lamps of the ordinary type, without over- 
loading the generators and transformers, 
one can then supply simultaneously 60,000 
candles, about seventy-seven per cent of 
the lamps installed. This is not sufficient 
in the hours of heavy lighting, unless the 
transformers and generators be overloaded, 
which is not well to do for a long time 
nor habitually. On the other hand, it 
must be remembered that thefts of current 
take place, as in fact has been shown to be 
the case elsewhere. This occurs in two 
ways; by changing the lamps to lamps of 
higher candle-power, and by making un- 
allowed installations. This occurred in 
Lima, as the undertaking there could not. 
maintain that rigorous inspection of the 
system which it desired. In consequence, 
although a relatively low consumption of 
current was allowed for, in reality the 
average Consumption has been rather high. 
Furthermore, it is unfortunately the case 


at Lima and elsewhere that the lamps are 


kept in service too long, even until they 
are burnt out. During the life of the 
lamps, consumption of energy per candle 
increases and the light produced de- 
Thus, for example, a good lamp 
of sixteen candles, 110 volts, when sup- 
phed from a system with good regulation, 
after 1,000 hours, takes from five to six 
watts per candle and gives only eleven and 
one-half candles. 


creases. 


If the lamps be bad, 
and if the variations of potential are 
marked and numerous, the effects are dis- 
astrous; variations in potential are more 
pernicious at the lamps than the me- 


chanical variations due to the same 
trouble. 


In these conditions it is possible 
that after 600 hours of lighting a lamp 
has a luminous intensity of one-half that 
it had at the beginning, although it takes 
double the current per candle. Hence the 
false conclusion is reached, which unfor- 
tunately the public can not understand, 
that the station should give double the 
current because the consumers receive but 


half of the agreed 


upon illumination. 


Neither the consumer nor the supply com- 
pany is satisfied, and each accuses the 
other of dishonesty. Whose fault is it? 
I divide the responsibility. The apparent 
fault belongs to the client who does not 
change his lamps; the real fault lies with 
the company for two reasons: first, be- 
cause if does not teach its clients the re- 
ciprocal advantage of changing the incan- 
descent lamps more frequently, second, 
because it sells these lamps at too high a 
price and monopolizes the sale. This 
monopoly is not always complete and ef- 
fective because, although in theory the 
company can prevent its client from using 
other lamps, in practice, nothing can pre- 
vent this. The undertaking should be in- 
terested in supplying the lamps at whole- 
sale, leaving the sale of them free to 
supply houses, so that the result would 
be to reduce to a minimum the cost of the 
lamps. By doing this both the public 
and the enterprise would be helped ; doing 
otherwise is simply mismanagement. 

To justify Sociedad Electrica of Are- 
quipa, it should be noted that current is 
not sold by meter, as there is but a single 
meter for measuring the total output and 
the rest is sold at a flat rate per lamp. It 
might seem that the control of the sale of 
the lamps, and selling them at a high 
price, would be one means of preventing 
fraud. ‘This is an inaccurate and danger- 
ous conclusion, since one client particu- 
larly, if he has a large number of lamps, 
will hesitate to renew at an expense oi 
fifty cents a lamp which costs but twelv: 
and a half cents. As to frauds entering, 
there is no evidence, since the client who 
knows that he is paving for sixteen can- 
dles and who, on account of the over- 
load of the svstem or use of poor lamps. 
gets only eight feels that he ought t9 be 
able to put on more lamps in order to get 
the sixteen candles for which he pays. 
This can not justly be called fraud, as it 
is nothing of the sort. 

Another strange thing which happens 
frequently at this installation is a cutting 
off of all the private and publie lighting. 
This phenomenon occurs always at the 
same hours, and lasts for about the same 
time. I attribute it to malicious inter 
ference with the high-tension lines. 

In conclusion it can be said that the 
Arequipa undertaking did not, at the time 
of my visit, give that reliability for which 
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it was being paid, and this was due only 
partially to its own fault. With the addi- 
tional 500 horse-power equipment, which 
is being installed and which possibly, at 
this time, is in operation, it should be able 
to supply the demands very satisfactorily. 
At the time of my visit, the two 248 horse- 
power machines which were then running, 
could guarantee the lighting of the dis- 
trict only when economical lamps were 
used. If this undertaking intends to sup- 
ply moderate lighting, public or private, 
at Arequipa where both services may be 
extended widely, it will be necessary, 
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posed that a commission be appointed to 
make thorough studies of this question 
and pointed out that it would be easy to- 
day to secure and utilize these forces since, 
by means of electrical transmission, a 
power can be transmitted to great dis- 
tances and applied to all purposes, both 
in agriculture and other industries. M. 
Habich also showed that the river Rimac 
alone offers 1,000 effective horse-power, 
and he urged the earnest consideration of 
the effect upon Peru of utilizing the 
water power which 
abundantly. 


Ae 


she possesses so _ 
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easily be obtained. However, in that case 
this water could not serve for irrigation 
after passing through the hydroelectric 
station. Now the government of Peru 
is earnestly endeavoring to increase, in a 
large measure, the volume of water in the 
Chile river which is used for agricultural 
purposes. This is an obstacle to the plan 
suggested above, and to the complete utili- 
zation of water power on the coast side 
of Peru. On the east side of the moun- 
tains, water is abundant, and this obstacle 
does not present itself. For this reason it 
is necessary on the coast side to utilize 
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sooner or later, to install a new hydroelec- 
tric plant. Power for this is to be found 
upon the same river where the present 
plant is. The Chile and other rivers rep- 
resent a colossal hydraulic power which 
is but little appreciated by the people of 
Peru. If it were allowable to adopt the 
brilliant suggestion of M. Habich, the di- 
rector of the School for Engineers at 
Lima, an almost incalculable power could 
be secured, as the rivers of Peru descend 
in their courses to the coast from heights 
of from 10,000 to 16,000 feet. He pro- 


Although the Chile river, which we 
have been considering, descends from only 
a moderate height, the point where the 
Charcani station is now situated is a lit- 
tle more than 10,000 feet above sea level. 
Charcani itself is about 2,500 feet higher 
than the lower part of Arequipa. The 
flow at that altitude is 200 cubic feet a 
second; thus representing a theoretical 
horse-power of 240,000. By a suitable 
canal system carried to the sea and start- 
ing only from Charcani, from 100,000 
to 120,000 available horse-power could 


only the upper courses of the river, those 
actually in the mountains; but this is 
not a difficult task for the modern en- 
gineer; and thus the lower part of the 
river would be left free for irrigation pur- 
poses. It is this latter solution which I 
propose for relieving the situation at Are- 
quipa. 

By going down stream from the station 
about 1,300 feet, it is possible to increase 
considerably the available power, since at 
that point a fall of over 300 feet can be 
secured in place of the eighty-seven fect 
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utilized, and it is in point to state that 
this can be done without any prejudice 
to the irrigation, since there are no irri- 
gating ditches between the lower site sug- 
gested and the present plant. 

By utilizing the present canal, which 
could be extended, there would be avail- 
able 4,000 effective horse-power. By 
constructing a new canal capable of sup- 
plying 200 cubic feet a second, which is 
the available minimum flow of the Chile 
river, the effective horse-power would be 
about 6,000. 

Among the uses of this current during 
the day, I suggest the electrification, to- 
tal or partial, of the Southern Peruvian 
Railway. This use during the day is sug- 
gested for two reasons: First—because 
trains are run only during the day at the 
present time, and second—because the 
power produced at night would make pos- 
sible a considerable extension of the pub- 
lic and private lighting at Arequipa and 
its environments. 

There are then five questions arising 
which require answers: First—Would the 
current produced be sufficient to operate 
the actual train service and the traffic 
which may be expected in the future? 
Second—Can the current be transmitted 
far enough to feed economically the rail- 
way system, and those extensions which 
are to be expected? Third—What type of 
electrical ‘equipment should be adopted? 
Fourth—What kind of current and what 
voltage should be used for transmission ? 
Fifth—Can any economy ‘be realized by 
transformation to electrio traction? 

Regarding the first question. The elec- 
trical losses allowed for are generally 
about one-third as a maximum. This 
would leave about 4,000 horse-power 
available for, traction. This railroad 
mounts from the sea level,yat Mollendo, 
to a point on the line at Crucero-Alto, 
which is at an elevation of 16,000 feet. 
The length of line is about 220 miles, so 
that the average grade is thirteen feet in 
a thousand. The power required to move 
trains over this line is easily calculable. 
In fact, with the 4,000 horse-power 
available, it would be possible to move 
simultaneously a total weight of 350 tons; 
that is to say, five trains of seventy tons 
each, or three trains of 116 tons. This 1s 
at a speed of twenty-two miles an hour. 
At a lower speed correspondingly more or 
heavier trains could, of course, be run. 
It never, or rarely, happens on this rail- 
, Toad that this load would exist. In fact, 
it has been shown that the average train 
on the road consists of but six cars. 

If three-phase traction should be 
adopted the descending trains, instead of 
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absorbing’ energy from the line, could op- 
erate in a reverse sense and turn back 
power to the system, the motors being 
employed as generators. 

As to the second question. The maxi- 
mum distance of transmission will not be 
more than 210 miles, and this distance 
could be economically covered by means 
of apparatus now available. The high- 
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isting steam locomotives electrically. This 
system of traction has not yet been applied 
in practice, but it is exceedingly simple 
in principle, and easy of adoption. It 
was suggested in 1904, when the ques- 
tion of electrifying the greater part of 
the steam railways of Switzerland was 
under consideration, and it was described 
in detail in the Revue de l’Electricite, in 
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tension line would, of course, be limited 
merely to supplying substations situated 
at appropriate points. 

As to the third question. The traffic 
is not at present sufficient to justify the 
complete transformation of all the rail- 
road apparatus, or at least of the locomo- 
tives. For this reason, I advise the adop- 
tion of “electrothermic traction,” which 
consists in heating the boilers of the ex- 


its issue of February 15, 1904. The sys 
tem was not adopted because it was shown 
that it would not be economical, since the 
power required for this system 18 much 
greater than that for the ordinary system, 
and the efficiency is less. Switzerland, 
therefore, preferred to adopt a mixed solu- 
tion; that is, to continue the use of steam 
and to introduce electric traction on the 
same lines. In this way they preserve 
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the existing locomotives, and keep them 
in service until they are completely worn 
out. When a new Iccomotive is necessi- 
tated, an electric locomotive is secured. 
These steam trains are alternated with 
electric trains fed by overhead lines or by 
a third rail. In the case under present 
consideration, the current could be used 
very well in this way, since the hydro- 
electric stations are installed mainly for 
supplying light at night. Moreover, the 
price of coal is very high. ‘By installing 
a line and by transforming the present 
locomotives to electrothermic locomotives, 
the present work couid be done, and all 
new locomotives could be electrical. 

Regarding the fourth question. For 
reasons which are well known, the voltage 
of the transmission line should be 60,000 
and the current should be three-phase. 
This current should be transformed for 
service down to 12,000 volts, which was 
the potential on the Marienfeld-Zossen ex- 
perimental line. The simplest and easiest 
system to adopt for heating the locomo- 
tives is that known as the “induction sys- 
tem.” 

As to the economy of the transforma- 
tion, which is the fifth question raised 
above, although the cost of transmission 
might be high, it would not be very great 
with the system just suggested, and if, as 
may be assumed, the hydroelectric station 
will be installed for other usages, its ap- 
plication for operating the Peruvian rail- 
ways will bring about a great economy. I 
do not think that the electrothermic trac- 
tion system suggested will involve a cost 
of transformation of more than $2,000 
for each locomotive, or $92,000 for the 
forty-six locomotives at present in service. 

The system at present in operation cón- 
sists of about 450 miles, which, with the 
branch to Sicuani-Cuyo, will be increased 
to about 620 miles. In estimating the 
cost the high tensions suggested for the 
primary and secondary lines should be 
remembered, and also that the service can 
be given by a single-phase supply with a 
rail return; that the high-tension line 
need not follow the track, but may run 
directly from substation to substation, 
which will effect a considerable saving of 
copper, and further that the necessary 
wooden poles may be found along the 
line. 

From these considerations, I conclude 
that it is not far from the truth to say 
that the entire transmission and distribu- 
tion system could be constructed for the 
sum of $2,000,000, including the trans- 
formers. This with the transformation 
of the locomotives would make the sys- 
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tem suggested cost $2,092,000, which, at 
a rate of ten per cent for depreciation and 
interest, would make the annual cost 
$209,200. The actual expense at the 
present time is not less than $500,000 a 
year for coal. Moreover, the cost given 
above could certainly be somewhat re- 
duced. There are also advantages, direct 
and indirect, which could be secured by 
the adoption of electricity. An increase 
in traffic would be possible as the elec- 
tric locomotives are procured, and when 
the cost of the change has been completely 
paid out of the saving, the cost of opera- 
tion would be reduced to a small sum. 
This is an important consideration, par- 
ticularly if compared with what the cost 
of operation by means of coal would be 
with the doubled traffic and with the sys- 
tem extended to Sicuani-Cuyo. 


—___-@—-—_—__— 
Vermont Electrical Associa- 
tion. 

The sixth annual meeting of the Ver- 
mont Electrical Association was held at 
St. Albans, Vt., September 18 and 19. 
The programme included the reading of 
the following papers: “Sale of Current 
for Charging Automobiles,” Frank J. 
Stone, Boston; “Rates and Systems of 
Charging,” J. S. Codman, Boston ; “Heat- 
ing,” James I. Ayer, Boston; “The Steam 
Turbine,” C. B. Burleigh, Boston; “Co- 
operative Commercialism in the Electrical 
Field,” J. Robert Crouse, of the Co- 
operative Electrical Development Asso- 
ciation; “Notes of a Layman on Elec- 
tricity and Its Allied Forces,” by Gen. 
E. L. Bates, of Bennington. V. R. Lan- 
singh, New York city, delivered a lecture 
on “Modern Illumination,” illustrated by 
lantern slides. 

A feature of the meeting was a session 
of the Vermont section of the Sons of 
Jove, at which twenty-two candidates 
were initiated. 

On September 19 the members of the 
association visited the power plant of the 


Vermont Power and Manufacturing Com- 


pany at Fairfax Falls. The annuals ban- 
quet was held in the evening, C. B. Bur- 
leigh acting as toastmaster. 

The following officers were elected for 
the ensuing year: president, E. E. Larra- 
bee, of Bennington; first vice-president, 
F. H. Barker, of Burlington; second vice- 
president, J. E. Davidson, of Montpelier ; 
secretary and treasurer, C. C. Wells, of 
Middlebury; executive committee, E. D. 
Blackwell, of Brandon, C. E. Parker, of 
Vergennes; F. H. Foote, of St. Albans; 
Frank Barney, of Bennington. 
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First Use of Wireless Tel- 
egraphy on the Stage. 


The following item is from the Bkc- 
trician, London, of September 6: 

The first introduction of wireless teleg- 
raphy on the stage is to be credited to 
Mr. Arthur Collins, of Drury Lane 
Theatre, London, who, in a new play by 
Messrs. Raleigh and Hamilton, entitled 
“The Sins of Society,” will utilize the 
wireless telegraph in one of the chief 
scenes. Wireless telegraphy has very 
often figured in fiction, but this is the 
first time, to our knowledge, that it has 
been presented in a “legitimate” play- 
house. . 

As this seemed to be a rather tardy 
use of one of the most-talked-about in- 
ventions of recent years, some inquiry 
was made to find out whether wireless 
telegraphy had not been used on the 
stage prior to the instance mentioned 
above. We are informed by Wells Hawks, 
of Charles Frohman’s staff, that wireless 
telegraphy was first used in this country 
in Richard Harding Davis’s play, “The 
Dictator,” which Mr. Frohman produced 
February 4, 1904, in New Haven, with 
Mr. Collier in the principal réle. The 
play was taken to the Criterion in New 
York the following month, about three 
years before Arthur Collins had used the 
wireless effect in the Drury Lane Theatre 


in London. 


Dr. Steinmetz’s Lectures on 
Light and Illumination. 

The Polytechnic Institute of Brooklyn 
offers the following interesting course of 
lectures on radiation, light and illumina- 
tion by Professor Charles Proteus Stein- 
metz, of Schenectady. The lectures will 
be given in the evening and will be illus- 
trated by occasional experiments. The 
dates and subjects are: 

November 7—“Radiation as a Form of 
Energy. Physical and Chemical Effects 
of Radiation.” 

November 21—‘Physiological Effects 
of Radiation; Visible, Infra-Red, Ultra- 
Violet and X-radiation.” 

December 12— “Black - Body, Gray- 
Body and Colored-Body Radiation.” 

January 9, 1908—“Selective Radiation 
of Gases and Vapors, Arcs and Discon- 
tinuous Discharge.” 

January 23—“Efficiency of Trans- 
formation into Radiant Energy.” 

February 13—“Measurement of Radia- 
tion and Photometry.” 

February 2?—“Commercial Illumi- 
nants, Flames, Incandescent Lamps and 


Arc Lamps.” l 
March 12—“Illumination and Illumi- 


nating Engineering.” 
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New York Electrical Show. 


Madison Square Garden, New York City, September 30 to October 9. 


HE Electrical Show, under the aus- 
pices of the Electrical Show, In- 
corporated, which is being held at 

Madison Square Garden, New York city, 
opened on the evening of Monday, Sep- 
tember 30 with every prospect of being an 
unqualified success. This is the first time 
in a long while that New York has made 
such a showing electrically. The officers 
of the Electrical Show, Incorporated, are 
George F. Parker, president; James C. 
Young, secretary, and Walter Neumuller, 
treasurer. 

Of course, the feature of the exhibition 
is the magnificent display of electric lights 
—carbon-filament, tantalum, tungsten 
and other metallized and metallic-filament 
incandescent lamps, Nernst lamps and 
Cooper Hewitt mercury-vapor lamps, as 
well as flaming-are lamps being used in 
profusion. The ordinary installation in 
the Garden amounts to 2,800 incandescent 
lamps. This has been increased by 10,000 
additional eight-candle-power units, and 
in the large roof signs on the Madison 
Square Garden tower some 2,000 more are 
used. 

The feature exhibits of. the show are 
those of the Edison Electric Illuminating 
Company of Brooklyn, the New York 
Edison Company, the United Electric 
Light and Power Company, the National 
Electric Lamp Association, Roger Will- 
iams’s “Simplex” electric heating and 
cooking apparatus, the Consolidated Tele- 
graph and Electrical Subway Company, 
the General Electric Company, the West- 
inghouse companies, the India Rubber 
and Gutta Percha Insulating Company, 
and the New York and New York & New 
Jersey Telephone companies. 

The F. Alexander Electrical Company, 
75 Fulton strect, New York city, is ex- 
hibiting its three-ampere miniature are 
lamp. This lamp is used in competition 
with incandescent lamps and small-sized 


arcs. The three-ampere miniature arc is, 


said to give 500 actual cand]e-power, and 
consumes 330 watts. The company is 
represented by F. Alexander. 

The Consolidated Telegraph and Elec- 
trical Subway Company, 52 Duane street, 
New York city, shows an elaborate ex- 
hibit of a full-sized brick and concrete 
manhole, demonstrating the method of 
running cables in single and multiple 
duct. These include cables for hight and 
power, telephone and telegraph service. 
The manhole is built from the floor up, 
so that the visitors may enter and sce the 
method of supporting the cables on the 
cable racks within the manhole. 

The  Driver-Harris Wire Company, 
Harrison, N J., is showing applications 


of Driver-Harris resistance wire as ap- 
plied to locomotive headlights with re- 
sistances attached, car heaters, electrical 
measuring instruments, are lamps, heat- 
ing and cooking utensils for household 
use, rheostats, theatre dimmers and motor 
starters. This company is represented by 
Arlington Bensel and Wilmot H. Kissam. 

The Federal Sign System Company, 
New York city, representing the Federal 
Electric Company, Chicago, Ill., is show- 
ing its various types of signs These in- 
clude porcelain enameled steel unit letters 
and interchangeable panel signs. There 
are also samples of the large cut-out let- 
ters for roof-sign work The company is 
represented by H. E. Brinckerhoff, man- 
ager of the New York office, and W. W. 
Tower. 

The General Electric Company, Sche- 
nectady, N. Y., is making a fine showing 
of electric radiators, domestic irons, mo- 
tor-operated sewing machines, washing 
machines, motor-driven music boxes, the 
Halliwell hair-drier, coffee grinder, meat 
chopper, dough mixer, ice-cream freezer, 
potato peeler, carpet renovator, flame-arc 
lamps, mercury-arc rectifier and charging 
panel, forge blower, Ingersoll-Temple 
electric rock drill, Kantner mitre saw, 
Coates clipper drill, Bridgeport safety 
emery wheel, tungsten, tantalum and 
metallized-filament incandescent lamps, a 
direct-connected, four-cylinder gasolene 
engine and generator, and a train-lighting 
steam turbine. The company’s guests are 
looked after by a host of representatives, 
and demonstrations of various apparatus 
are made continuously. 

A feature of the General Electric ex- 
hibit is a series of booths in which are 
suspended various types of illuminants, 
showing the advantage of the open arc 
with a concentrated Holophane reflector 
for matching-up textiles. This arrange- 
ment is surmounted by a talking sign sup- 
plied by the Electric Motor and Equip- 
ment Company, and is attracting a great 
deal of attention. 

A. Grothwell, 136 Liberty street, New 
York city, is exhibiting the “Mogul” 
paints, electrical compound, armature var- 
nish, acid and alkali-proof compound, and 
paints and varnishes for power-house ap- 
plications. 

The India Rubber and Gutta Percha 
Insulating Company, 253 Broadway, New 
York city, shows a full line of Habirshaw 
wires, cables and cores and material for 
high-tension transmission and for under- 
ground and submarine service. This com- 
pany is represented by J. B. Olson, gen- 
eral sales manager; R. S. Satterlee and 
Harry Stevens. 

The National Eleetrie Lamp Associa- 
tion, Cleveland, Ohio, is making its char- 
acteristic exhibit of incandescent lamps, 
arranged so as to present a splendid dis- 
play, showing both the practical and dec- 
orative values of these light units. The 


exhibit includes tantalum, tungsten and 
metallized-filament lamps arranged with 
Holophane reflectors of both the concen- 
trating and diffusing types. In addition 
to the display of miniature lamps there is 
an added feature showing tungsten forty, 
eighty and 100-watt lamps burning hori- 
zontally. The companies represented by 
the National Electric Lamp Association 
are the Banner Electric Company, 
Youngstown, Ohio; Brilliant Electric 
Company, Cleveland, Ohio; Bryan-Marsh 
Company, Chicago, Ill.; Buckeye Elec- 
tric Company, Cleveland, Ohio; Colonial 
Electric Company, Warren, Ohio: Colum- 
bia Incandescent Lamp Company, St. 
Louis, Mo.; Economical Electric Lamp 
Company, New York city; Fostoria ln- 
candescent Lamp Company, Fostoria, 
Ohio; General Incandescent Lamp Com- 
pany, Cleveland, Ohio; New York & Ohio 
Company, Warren, Ohio; Shelby Electric 
Company, Shelby, Ohio; Standard Elec- 
trical Manufacturing Company, Niles, 
Ohio; Sterling Electrical Manufacturing 
Company, Warren, Ohio; Sunbeam ln- 
candescent Lamp Company, Chicago; 
Warren Electric and Specialty Company, 
Warren, Ohio, and the Sunbeam Incan- 
descent Lamp Company of Canada, Lim- 
ited. 

Among the representatives and visitors 
in attendance at the booth of the National 
Electric Lamp Association are the follow- 
ing: J. C. Fish, president of the asso- 
ciation; S. E. Doane, chief engineer; 
A. S. Terry, manager of the Sunbeam 
Incandescent Lamp Company; Colonel 
E. E. Nash, manager of the Warren Elec- 
tric and Specialty Company; N. L. 
Norris, manager Banner Electric Com- 
pany; George G. Lockwood, manager 
Bryan-Marsh Company; L. P. Sawyer 
and J. R. Hunter, Buckeve Electric Com- 
pany; V. R. Lansingh, H. M. Lauritzen 
and C. A. Howe, of the Holophane Com- 
pany; E. J. Kulas, manager Brilliant 
Electrie Company; L. Lobenthal, man- 
ager Economical Electrice Lamp Com- 
pany; Messrs. Dolan, Spaulding and 
Porter, of the Sunbeam Incandescent 
Lamp Company and W. M. Skiff and 
George Loring, of the engineering depart- 
ment of the National Electric Lamp As- 
sociation. 

The Metropolitan Engineering Com- 
pany, 120 West Forty-second street, New 
York city, is exhibiting its various types 
of signs, including panel signs, roof 
signs, overhanging signs and sign fixtures. 
This company built the big Brooklyn 
Edison sign, which is 100 feet long by 
twelve feet high, with 966 eight-candle- 
power lamps, displayed across the entire 
rear wall of the Garden, The United 
Electrice Light and Power Company’s in- 
side sign, thirty-two feet long, containing 
700 lamps; and its large sign on the 
Madison Square Garden tower, fifty-three 
fect long with four-foot letters, contan- 
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ing 2,000 eight-candle-power Jamps, were 
also built by the Metropolitan company. 
The company is represented by Benjamin 
Wall and J. E. Peters, sales manager. 
The Garvin Machine Company, Spring 
and Varick streets, New York city, is 
making a fine exhibit of motor-driven ma- 
chine tools, including a universal milling 
machine operated bv a three-horse-power 
variable-speed motor; two plain milling 
machines, both operated by three-horse- 
power variable-speed motors. One of 
these motors is shown in operation cutting 
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General Electric CQ type, although the 
machines are regularly made for opera- 
tion by any make of motor. The com- 
pany is represented by G. J. Thompson, 
sales manager. 

The exhibit of the Westinghouse com- 
panies occupies a space of about 2,000 
square feet. Approximately twenty ap- 
plications of. electric motors are shown, 
including ironing machines for the home 
and for laundries; pipe-threading ma- 
chinery, showing the most compact ar- 
rangement with this sort of work that 
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tires, etc.; Yale & Towne hoist for fac- 
tory uses; dish-washing machinery for the 
cleaning of dishes in the home and in 
hotels and restaurants; Singer sewing 
machine for domestic purposes; textile 
loom, which is being operated to show the 
manner in which fabrics are woven; 
dough mixer, showing the manner of 
mixing dough in the home and in 
bakeries; and last, but perhaps most ìn- 
teresting to the commercial man, is the 
phonograph in conjunction with the 
record shaver. All of this apparatus is 
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up blocks of cast iron. There is also a 
No. 131% plain milling machine with an 
automatic slot-milling attachment. This 
1s driven by a one-and-one-half-horse- 
power variable-speed motor, and is the 
first time the tool has been shown. There 
18 a three-and-one-half-foot Hamilton 
radial drill operated by a constant-speed 
three-horse-power motor; an automatic 
tapping machine driven by a one-horse- 
power variable-speed motor, and a die- 
slotting machine driven by a one-horse- 
power constant-speed motor. The motors 
shown on these machine tools are of the 


has yet been made possible, the same being 
operated by means of a motor, rheostat, 
switches and wiring all on one bed; a 
blower for ventilating mines, subways, 
etc.; vacuum cleaner, made by the Sani- 
tary Devices Manufacturing Company, 
for the renovation of houses, hotels, etc. ; 
exhaust fan made by the American 
Blower Company, for ventilating pur- 
poses; the Watson-Stillman pump for the 
raising of water to small house tanks for 
summer residences, hotels, etc.; a rotary 
air-compressor for the operation of com- 
pressed air, tools, inflation of automobile 


driven by Westinghouse motors, and in 
attendance with each exhibit is an expert 
who explains the operation of the ma- 
chinery. _ 

In the same space the Westinghouse 
Lamp Company, to the edification of 
visitors, shows the different processes 
through which an electric lamp passes 
before it is ready for use as an instrument 
for illumination. 

The Westinghouse Electric and Manu- 
facturing Company shows a full line of 
arc lamps for all currents and voltages, 
as well as a complete list of measuring 
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instruments. Fan motors for all circuits 
are shown and transformers of various 
types and sizes. | 

The space is attractively lighted with 
Nernst lamps mounted on columns. 
Cooper Hewitt mercury vapor lamps are 
also exhibited from the ceiling of 
Madison Square Garden, demonstrating 
the value of this lamp for the lighting of 
large areas, such as shops, factories, train 
sheds, wharfs, etc. 

The Westinghouse Machine Company 
shows storage hatteries for central station 
work and also sparking batteries for auto- 
mobiles. 

A fifteen-horse-power type SA motor 
is shown in the exhibit, operating under 
load on a 220-volt, direct-current circuit, 
and attached to this machine is a speed- 
indicating device. 

The Westinghouse companies are repre- 
sented as follows: W. C. Webster, man- 
ager New York office Westinghouse Elec- 
tric and Manufacturing Company; W. S. 
Rugg, P. T. Brady, F. H. Shepard, C. F. 
Street, O. S. Smith, W. L. Conwell, 
W. Nesbitt, D. E. Drake, Seth Adams, 
G. Hersey, C. C. Owens, O. A. Millhaulen, 
A. O. Miller, S. C. Chase, W. H. Mc- 
Gregor, H. Clegg, P. B. Warner, P. Hal- 
lenbach, A. Perry, G. DuBarry, W. C. 
Ward, H. S. Fisher, H. A. Pratt. L. H. 
Haight, G. H. Wildman, C. C. Bawden, 
M. Coster, D. Mills, L. Goldsmith, C. 
Marriott, G. Massey, L. Martin; J. C. 
McQuiston, manager Westinghouse Com- 


panies’ Publishing Department; C. B.- 


Humphrey, manager Westinghouse Lamp 
Company; E. W. Ayre, T. W.: Whaling, 
H. W. Jackson, H. V. Jones; L. L. Brins- 
made, manager Westinghouse Machine 
Company: W. H. Davis; H. L. Barton, 
manager Nernst Lamp Company; J. B. 
Hill, manager Cooper Hewitt Electric 
Company, and A. D. Childs. 

The Edison Electric Illuminating Com- 
pany of Brooklyn ts making one of the 
most elaborate and pretentious exhibi- 
tions ever seen in an electrical show. The 
exhibit proper comprises a complete apart- 
ment, including laundry, kitchen, dining 
room, reception room, parlor, bedroom, 
staircase, library and an extra room for 
the display of fixtures and the registra- 
tion of guests. In the kitchen there is 
an electrically driven washing machine, 
a domestic refrigerating system manufac- 
tured by the Brunswick Refrigerating 
Company, New Brunswick, N. J., a 
thirtv-gallon hot-water boiler made by 
the Simplex Electric Heating Company, 
a vacuum carpet-cleaning system, a Sim- 
plex electric range, and numerous kitchen 
accessories for the elimination of dust and 
dirt and the economizing of household 
work. The other rooms are fitted up with 
every device which has been produced by 
the manufacturers for the comfort and 
luxury of the home. The illumination 
was planned by V. R. Lansingh, of the 
Holophane Company, and the furnishings 
were, for the most part, supplied by 
Abraham & Straus, of Brooklyn. A good 
idea of the extent of this exhibit may be 
gained from a list of the manufacturers 
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whose apparatus is shown: house furnish- 


ings and decorations, Abraham & Straus; 
heating and cooking appliances, Roger 
Williams (Simplex) and General Electric 
Company ; electric fixtures, Robert Find- 
lay Manufacturing Company, Brooklyn; 
globes, reflectors and shades, Holophane 
Company, New York city; refrigerating 
and ice-making machinery, Brunswick 
Refrigerating Company, New Bruns- 
wick, N. J.; motors for refrigerating, 
dish-washer and coffee grinder, Robbins & 
Myers Company, Springfield, Ohio; vac- 
uum cleaner, Hygienic Cleaner Com- 
pany, New York city; “1900” washing 
machine, “1900” Washing Machine Com- 
pany, Binghamton, N. Y.; Telharmonic 
music, Eastern Cahill Telharmonic Com- 
pany, New York city; electric piano, the 
Telelectric piano player, New York city; 
sewing machine and motor, Singer Sew- 
ing Machine Company, New York city; 
telephones, New York Telephone Com- 
pany, New York city; kitchen sink and 
boiler, Burr Manufacturing and Supply 
Company, Brooklyn; dish-washing ma- 
chine, G. S. Blakeslee & Company, New 
York city; Victor “Auxelophone,” Jacot 
Music Box Company, New York city; 
buffing motor, Emerson Electric Manu- 
facturing Company, St. Louis, Mo.; buf- 
fing lathe, W. Green Electric Company, 
New York city; show-case and oil-paint- 
ing reflectors, Charles W. Leveridge, New 
York city; Almond “Flexo” desk lamps, 
T. R. Almond Manufacturing Company, 
Brooklyn; water filter, George M. Kneu- 
per, Brooklyn. 

The Edison company is making up a 
card register of all the visitors to its ex- 
hibit, and after the registration is com- 
plete, these cards will be assembled and 
fifty will be drawn, and the registrants on 
the first fifty will be awarded valuable 
prizes. These prizes include the wiring 
of three residences, the wiring of five 
stores and other prizes ranging from a 
single heating or cooking device to a 
complete kitchen set. 

The Electrical Testing Laboratories, 
New York city, is exhibiting its precision 
instruments, balancers and checking ap- 
paratus, and has equipped a photometer 
room, where a working photometer is in 
operation, together with an oscillograph 
and stroboscope. The company is making 
tests of meters and checking lamps free 
during the exhibition. It is ably repre- 
sented by Wilson S. Howell, Dr. Clayton 
H. Sharp, Preston S. Millar and A. D. 
Farmer. 

G. M. Gest, New York city, is showin: 
typical views of conduit installations and 
single and multiple duct. The Gest cable 
rack is also on exhibition. In this com- 
panv’s booth the H. B. Camp Company 
is showing its single and multiple duct, 
and the conduit manufactured by the 


Fibre Conduit Company, Orangeburg, 


N. Y., is also exhibited in sections and 
full lengths, in both the untreated and 
treated condition. The company is rep- 
oe by G. M. Gest and H. H. Stan- 
nara. 


The Advertising Mirrorgraph Com- 
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pany, Brooklyn, N. Y., is showing its 
flashers and ‘“Thermoblinks,” mirror 
signs, advertising signs and single-lamp 
letters. William Kelley is in charge of 
the exhibit. 

The Kenney Electric Manufacturing 
Company, New York city, is showing 
numerous electrical applications, includ- 
ing a printing press, the motor taking its 
current from a lamp socket. This press 
is operated with a variable-speed motor, 
and can be stopped instantly by the move- 
ment of the foot treadle without working 
on the rheostat. The Kenney system of 
friction drive is also shown in operation. 
The exhibit includes a motor-driven drill 
press, circular saw and a power hack saw. 
The company is represented by Paul T. 
Kenney. | 

The Monaton Construction Company, 
Brooklyn, N. Y., is showing engineering 
plans and receiving its visitors in a neat 
reception room. The company is repre- 
sented by E. W. Phillips. 

The New York Edison Company has a 
very attractive exhibit in the centre of 
the main hall. This is in the form of a 
colonnaded pergola, and is very attract- 
ively decorated with tantalum lamps. In 
addition to a very cozy reception room, 
there are numerous applications of elec- 
trical devices, including dough mixers, - 
ice-cream freezers, coffee mills, printing 
presses, cigar lighters, vacuum cleaner, 
lathes, show-window lighting, buffing ma- 
chines, the electric drill manufactured by 
the Chicago Pneumatic Tool Company, 
and a hoist manufactured by the same 
company, letter-copving machine, three- 
ton electric truck, hair-drying machine, 
hair curler, meat chopper, portables, fix- 
tures, floor-finishing machines, telauto- 
graph, massage apparatus, buffers and 
blowers. The company made a hit dis- 
tributing a souvenir scarf-pin embodving 
the symbolic little man of the Edison 
light brigade. 

The New York Telephone Company 1s 
making a very interesting exhibit just to 
the left of the main entrance to the ex- 
hibition hall. Five sound-proof booths 
have been fitted up for long-distance serv- 
ice, and a double monitor express switch- 
board is being operated for the benefit of 
the exhibitors, a telephone being placed 
in each booth. In conjunction with the 
New York Telephone Company, the New 
York & New Jersey Telephone Company 
and the American Telephone and Tele- 
graph Company are making headquarters 
at the Garden. The American Telephone 
and Telegraph Company is represented 
by those two well-known old-timers, 
Henry B. Lytle, of the contract depart- 
ment, and William Hood, special agent 
of the contract department. The New 
York Telephone Company is represented 
by the affable H. K. McCann, chief of the 
contract department, ably assisted by 
Oscar Graham. 

The Safety Car Heating and Lighting 
Company, New York city, is making an 
elaborate exhibit of an axle-driven car- 
lighting system mounted on a full-sized 
six-wheel truck, This is the style of 
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equipment supplying light for the Pull- 
man cars throughout the country. The 
generator has a capacity of eighty am- 
peres at fifty volts. The complete system 
is shown, including the regulating ap- 
paratus and connections. In addition to 
the axle-lighting system the company 
shows various fixtures which are employed 
in lighting and heating train equipments. 
The company is represented by H. G. 
Thompson, superintendent of the elec- 
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Heating Company, is making one of 
the most elaborate exhibits of electrical 
heating and cooking devices ever shown. 
Mr. Williams has assisting him a corps 
of attractive and intelligent women, 
who are kept busy explaining the 
workings of these devices. One of the 
features of this exhibit which is attract- 
ing a great deal of attention is the new 
form of Simplex range. This does away 
with the angle-iron frame and the slate 
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down the consumption of current, and 
also economizes the time the apparatus is 
In service. 

The American Marconi Wireless Tele- 
graph Company established two stations, 
one at each end of the Garden, and dem- 
onstrates continuously to an interested 
throng the methods of sending and re- 
ceiving the wireless messages. Regular 
business is handled at the Garden, and a 
genuine ship-reporting station is estab- 
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trical department, and W. I. Thompson, 
superintendent of tests. 

The Standard Roller Bearing Com- 
pany, Philadelphia, Pa., is making a very 
interesting exhibit of all types of its roller 
bearing. This booth attracts a great deal 
of attention. 

The American Wire Brush Company, 
New York city, is showing the “Minerva” 
wire brush for cleaning boilers, flues, con- 
duits, chimneys, structural surfaces, 
sewer pipes and car tracks. The company 
18 represented by H. R. Ravens and F. 
Polk. 

Roger Williams, New York city, rep- 
Tesentative of the Simplex Electric 


back-board for the connections. The oven 
is strongly constructed with an iron 
framework, and is made to serve as the 
base for the top of the stove. All of the 
connections come up through the face 
plate above the oven, and there are abso- 
lutely no cord circuits to get in the way 
or become spattered with grease from the 
cooking. The connections are all con- 
trolled from four-way snap switches lo- 
cated on a slate base in front of the 
range. Another feature which facilitates 
heating and cooking is the patented 
method of clamping the cooking utensil 
tightly against the heating surface. This 
improves the conduction of heat, cuts 


` lished, keeping a record of the incoming 


transatlantic steamships. The stations 
in use average only about half a kilowatt 
in capacity, but these, it is stated, have a 
range of 300 miles. The magnetic form 
of detector is in use, and a new feature 
which is being employed has to do with 
the ability of the operator to break in on 
a message at any point. His receiver is 
connected directly in the circuit with the 
transmitter, and by pressing down the 
heel of the key, he can break in on a 
message and send back to the sending 
station, his receiver being cut out and his 
reception of the message not interfered 
with by his own sending. 
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The National Dairy Supply Company, 
32 Park Place, New York city, is demon- 
strating the Burrell-Lawrence-Kennedy 
cow-milker. Four cows supplied by Al- 
bert Schimmel, of Flushing avenue, Mas- 
peth, N. Y. city, are on exhibition, and 
a curious and interested crowd always 
gathers about this booth. The apparatus 
operates on the suction principle, the ma- 
chines being operated by a partial vac- 
uum. ‘The device is sanitary and is said 
to ave absolute satisfaction. 

The Beck Flaming Lamp Company, 


New York city, is making a fine display 


of its flaming arcs, which are rated at 
3.000 nominal candle-power. The twelve 
big lamps installed on the outside of the 
Garden give a fine idea of the illuminat- 
ing values of this form of lamp for out- 
side work. Within the Garden six of the 
lamps are strung along the north side of 
the arena. In its booth the company is 
demonstrating a complete line of Beck 
lamps, including series and multiple al- 
ternating-current, and series and multiplo 
direct-current lamps. The H. C. K. 
Company is also showing a full line of 
portables and fixtures, demonstrating the 
effects of these fixtures in a shadow box 
in this booth. J. H. Hallberg, William 
Ottmann, H. B. Coles, W. J. Bramhall, 
R. M. Schmid and Messrs. Gauché, 
Berkowitz and Poor are in attendance. 

The Excello Are Lamp Company, New 

York city, is drawing attention to its 
Excello flaming-are lamps with a fine 
installation of six seventeen-hour “Sun 
Ray” lamps strung along the south side of 
the arena. In the tower of Madison 
Square Garden four lamps of the same 
type are suspended 200 feet above the 
sidewalk. These are attracting a great 
deal of attention. In the booth of the 
United Electric Light and Power Com- 
pany there are two standard “Sun Ray” 
lamps operating on alternating current. 
In the booth of the Driver- Harris Wire 
Company there are two “Pearl White” 
Excello flaming ares. In the Excello 
company’s s hooth there are being demon- 
-strated several types of the company’s 
standard lamp, showing the method of 
operating and the mechanism in detail. 
In addition to the mechanical apparatus 
there is a very neat display of views show- 
ing typical installations of Excello flam- 
ing ares at home and abroad, distribution 
curves of the lamp, and sectional and 
descriptive drawings of the details of as- 
sembly. H. M. Hirschberg, president, 
and Otto Baerwinkel, secretary and man- 
ager, are In attendance, 

The W. Green Electrie Company, New 
York city, is showing a very interesting 
line of small tools for dentists. household 
and light manufacturing use. These are 
operating from incandescent-hump socket 
attachments. There is shown a polishing 
and grinding machine with a double- 
ended connection. There is also an in- 
teresting alternating - current machine 
with a friction drive, the principal feature 
of which is the automatic oiling arrange- 
ment. A special watehmaker’s lathe is 
attracting a good deal of attention. One 
of the features of this exhibit is the 
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Westminster electric chimes. This com- 
pany is represented by A. Rosenberg. 

The United Electric Light and Power 
Company is exploiting the use of alter- 
nating current for manufacturers and 
household use from the street mains. It 
is indeed interesting to sce the wide range 
of applications of alternating- current ap- 
paratus. Some of the most “beautiful ef- 
fects in portables and electrical display 
apparatus, to say nothing of arc and 
incandescent lamps, are shown at this 
booth. An interesting feature is the in- 
stallation of Richmond and “Century” 
alternating-current motors driving pump- 
ing apparatus. 

The Morlhite Company, New York city, 


is demonstrating the “Just” tungsten 
lamp. 
Westerberg & Williams, engineering 


contractors, New York city, are demon- 
strating several very interesting applica- 
tions of the motor drive. These include 
a refrigerating plant on the ammonia- 
compression system, producing 800 
pounds of ice per day. A large refrig- 
erator is being cooled, and also drinking 
water for the visitors and attendants. In 
connection with the ice plant, the New 
York Continental Jewel Filter Company’s 
apparatus is being used to filter the water. 
The refrigerating apparatus is driven by 
a Westinghouse two-horse-power type S 
direct-current motor. Other adaptations 
of the electric drive are a centrifugal and 
a vertical pump manufactured by the 
Gould Manufacturing Company, the cen- 
trifugal pump being controlled by a float 
switch. Another application is an ice- 
cream freezer driven by a one-and-three- 
quarter-horse-power type R Westinghouse 
mocor, 

The Amboy Works, Perth Amboy, 
N. J., is making a very beautiful display 
of art-glass domes and shades. The de- 
signs for these devices are made up 
specially, and include some of the most 
elaborate treatinent which this subject has 
ever received. The bronze work used in 
connection with these devices is particu- 
larly unique, and the exhibit is attract- 
ing a great amount of attention from 
fastidious observers. The company is 
being represented by O. M. Dixon. 

An electric automobile lent by the 
Baker Motor Vehicle Company, New 
York city, demonstrates the charging of 
the electric batteries from the Edison 


mains. The batteries are Mxide No. 9 
MV type, driving a two-and-one-half- 


horse-power motor. A battery of the 
character exhibited has a range of sixty 
to seventy-five miles on a single charge. 
On a recent test this battery made 101.6 
miles, and the running included some 
rather heavy weather. The representa- 
tive in charge is R. N. Clyde. 

F. W. Fenn, manufacturer of electrical 
novelties, is displaying electric novelties 
in the form of electric light scarf pins, 
flashers and bull’s-eves. Miss R. V. Finn, 
is in attendance. 

Among those present were the follow- 
ing: John W. Lieb, Jr., and Arthur Will- 
jams, New York Edison Company; Dud- 
ley Farrand, Public Service Corporation 
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of New Jersey; H. B. Kirkland, National 
Metal Molding Company; W. W. Frec- 
man and M. N. Seelman, Jr., Edison Elec- 
trie Illuminating Company of Brooklyn; 
F. B. Rae, Jr., C. W. Lee Company; Cyril 
Nast, New York Edison Company; F. H. 
Gale, General Electric Company; Wilbur 
Driver, Driver-Harris Wire Company; 
Percy H. Ingalls, Public Service Corpora- 
tion of New Jersey ; Edward F. Peck, 
Schenectady Railway Company; C. 
Loomis Allen, Utica & Mohawk Valley 
Railway Company; J. M. Nelson, Jr., 
and F. A. Curtis, Fibre Conduit Com- 
pany, Orangeburg, N. Y. 
7 Bet ee aes 
JOINT MEETING OF THE EMPIRE 
STATE GAS AND ELECTRIC ASSO- 
CIATION AND THE STREET RAIL- 
WAY ASSOCIATION OF THE STATE 
OF NEW YORK. 


NEW YORK CITY, OCTOBER 1. 


A very interesting joint meeting and 
reception was held under the auspices of 
the Street Railway Association of the 
State of New York and the Empire State 
Gas and Electric Association in the con- 
cert hall of Madison Square Garden, New 
York city, on the evening of October 1. 

The meeting was opened by T. W. Wil- 
son, president of the Street Railway As- 
sociation. Mr. Wilson introduced the 
Hon. Frank W. Stevens, chairman of the 
Public Service Commission of the Second 
District, State of New York, who spoke 
on the subject, “The Work of the Public 
Service Commission, Second District, and 
Its Policies with Relation to the Corpora- 
tions Under Its Supervision.” 

Mr. Stevens said that his remarks must 
not be taken as indicating the opinion 
of the commission as a whole; they must 
be understood to indicate his personal 
opinions, although he understood himself 
that he was requested to address the meet- 
ing because of the official position he had 
the honor to hold in connection with the 
Publie Service Commission. 

One of the most important matters in 
connection with the Publie Service Com- 
mission and the corporations over which 
it was given such wide powers was the 
attitude which the commission and the 
corporations should bear to each other. 
No man should serve on this commission 
who did not subject himself to a self- 
analysis and who had not thoroughly 
made up his mind to deal honestly, fairly 
and fearlessly, as any attempt to work to 
the disadvantage or lessen the usefulness 
of the publie service corporations would 
not only be working an injury to the cort- 
porations, but would also be violating the 
publie trust. 

One of the principal works of the com- 
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mission is the investigation of accidents. 
Too much emphasis can not be laid upon 
this matter. Human life has been re- 
garded too lightly altogether by the rail- 
road corporations of the country. There 
has been, in his mind, an unnecessary 
slaughter, and means should be taken to 


discover the reasons for this and for the. 


application of the proper remedies. Of 
course, in many instances injury and 
death have resulted from the negligence 
of the victim or through the negligence 
of the employé of the corporation. Be 
this as it may, it is a terrible penalty 
that any one should lose his life because 
of momentary negligence, and the cor- 
poration should see to it that every safe- 
guard is put about the passenger and that 
every effort is made to secure that kind 
of employé who will make for this safe- 
guarding. 

Another part of the work of the com- 
mission is the investigating of the fi- 
nances of the corporations and the giv- 
ing of permission for the circulation of 
new issues of stocks and bonds. The 
power of unlimited capitalization should 
be restricted, and the corporations must 
procure straight and honest capitaliza- 
tion. 

Still another question is, what is the 
commission going to do about those 
things which have excited public discon- 
tent and indignation? Is this public 
discontent a mere wave of passion sweep- 
ing over the country without cause? In 
Mr. Stevens’s mind there has been and 
discontent. The 
have not 


is a reason for this 
steam railroads, he contends, 
been doing their duty by the people. 
Possibly this has been due to lack of 
organization and lack of ability to keep 
up with the demands, but the cause 
should be found out, and where it is a 
matter of mismanagement the weaklings 
should be weeded out and strong men put 
in their places. It is not an easy matter 
to discover what the causes of this trouble 
Testimony and evidence must be 
sifted down to the last analysis. Mr. 
Stevens cited the case of Buffalo. In 
Buffalo the merchants believe that thev 
are discriminated against, and upon tak- 
ing testimony in that city, Mr. Stevens 
believed the conditions were bad. How- 
ever, upon going down to Wayne county, 
the merchants there complained that 
Buffalo got everything it wanted in the 
way of service, and was taking all the 
cars away from Wayne county. Going to 
Oswego, Mr. Stevens was impressed with 
the idea that Buffalo was the most fa- 
vored city in the world as regards trans- 
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portation facilities. Nevertheless, it was 
a fact that both passenger and freight 
service on the steam railroads was in a 
bad condition, and one of the first duties 
of the commission will be to seek the 
cooperation of the corporations involved 
and produce as speedily as possible the 
remedies necessary. People should pay 
liberally for good service, but they will 
not pay for poor service. Freight should 
be moved rapidly, and the passengers 
upon the railroad should not suffer great 
economie losses of time because of de- 
layed schedules. 

The next speaker was Henry J. Pierce, 
president of the International Railway 
Company, Buffalo, N. Y., who addressed 
the meeting on the subject of “The Elec- 
tric Railway Situation of To-Day.” 

Mr. Pierce, as a preliminary, addressed 
Mr. Stevens, and said that after hearing 
what he had to say, it surely looked as 


though the Public Service Commission 


was on to the corporation’s curves, and 
that the corporations would have to watch 
out; but, he said, it is well for the cor- 
porations, it is well for the people if, 
When those high in authority speak, it is 
remembered that the majority of the cor- 
porations are conducting their business 


as legitimate enterprises, and that thev 


should not be condemned for the failures 
and for the malefactions of a few. Mr. 
Pierce “ompared the latter-day installa- 


tions on electric trolley lines with the in- 


stallations of quite recent date. The great 
strides which have been made in the de- 
velopment of the electric railway, and the 
demands for new equipment and more 
expensive maintenance could not be met 
out of the earnings; hence the issues of 
stocks and bonds. If the trolley cor- 
porations were overeapitalized, it was a 
necessary evil, and if it were not for the 
water in the stocks, the people would have 
to wait for a large part of the improve- 
ment they are now enjoying. The public 
service corporation must give to. the pub- 
lic good service, and should return to its 
stockholders a fair dividend on their in- 
vestment. The companies must give bet- 
ter service all the time and keep on im- 
proving their plants, but they must not 
charge higher rates. In spite of this 
limitation, however, labor and the cost 
of material have been increased some 
forty per cent. The manufacturer can 
close down his plant or slacken up if 
business falls off, but the public service 


corporation must run to the limit of its 


schedule. Real estate can be purchased 
for a fixed sum and left neglected for 
vears, but the publie demands the best 
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that the public service corporation can 
supply. No good man nor any good cor- 
poration wants lower wages. Lack of 
money often means lack of the necessities 
of life, and the corporation that attempts 
the lowering of the wage scale is in- 
directly lowering its own prospect of re- 
ward. Lower prices for manufactured 
products mean Jower wages for the ar- 
tisans employed; higher fares make rid- 
ing a luxury; and neither of these resorts 
will meet the situation. The public 
sometimes unwittingly harasses the street 
railway corporation more than any other 
publie utility, and the municipalities 
favor the public in this respect. At the 
same time, no other public service has so 
benefitted the publie and so inereased the 
value of the municipality and the com- 
monwealth, and for this reason alone the 
burden of taxation should be lightened. 
Here lies the real solution of the diffi- 
culty. 

When the Public Service act was first 
considered, Mr. Pierce objected to it be- 
cause, first, it placed in the hands of a 
few men a power which he deemed extra- 
ordinary; and then again, it made those 
who held in trust the investment of large 
bodies of people liable to the jurisdiction 
of a commission, and did not give them 
recourse to a fair trial by jurv which is 
the right of every citizen of any stand- 
ing. He was happy in his belief, however, 
that the choice of the commission, as ex- 
exercised by the governor, was a good one, 
because he felt that everv man on the 
commission was an honest gentleman and 
would give an opinion according to the 
weight of the evidence produced. This 
has not always been the case. He hoped 
that his brethren in the Street Railway 
Association and in the Empire State Gas 
and Electric Association would adopt the 
same attitude toward the commission and 
toward the law that he and his company 
would. So long as the law has been 
enacted and is placed on the statute books, 
he would observe it. He would cooperate 
in every way with the commission to work 
to the best advantage of all concerned. 
He felt sure that the commission would 
discover that the taxation was burden- 
some; that the public service corporations 
are not any more overcapitalized than is 
real estate overcapitalized. Capital is en- 
titled to a fair return, no matter where 
invested, and he felt sure that he made 
no mistake in saving that eighty per cent 
of the street railway companies of the 
country were not paying dividends. When 
the matter had been thoroughly investi- 
gated it would be discovered that the 
people were getting a very fair value 
for the money they spent, and as between 
the corporation and the people, the people 
had decidedly the best of it. There was 
not much chance nowadays for the cor- 
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porations to get much out of it, hedged 
in as they are and dependent as they are 
upon their father, the state; their mother, 
the municipality; their guardian, the 
Public Service Commission, and their 
uncle, the money lender. Railways are 
entitled to help, and should not be subject 
to hindrance. The existing systems are 
beset by burdensome taxation. Reduction 
of this taxation is necessary for the con- 
tinuance of the splendid service which is 
now being attempted. In towns through- 
out the country the trolleys are eagerly 
sought for, but the trouble is that the 
people too soon forget to appreciate the 
effort and the convenience placed at their 
disposal by men who have had the courage 
to find the money and make an investment 
in what was really an experimental in- 
dustry. 

The next speaker was Dr. Alexander 
C. Humphreys, president of Stevens In- 
stitute of Technology, who spoke on the 
subject, “Control of Gas Companies by 
State Commissions.” 

Dr. Humphreys contended that Presi- 
dent Roosevelt in his attitude for radical 
reform had done an immense amount of 
good, and in so doing had brought about 
an immense amount of harm. It must be 
the task of history to strike a balance 
and see whether it rests upon the side of 
harm or good. There are indications that 
the tide has commenced to turn, and if 
these indications are verified, we may well 
expect to find politicians preparing to de- 
sert reform. The gas companies of the 
state of New York, for some time at least, 
must be prepared to accept a certain 
measure of control. Unquestionably, it 
is better to’ be subjected to the control of 
a limited number of honest and capable 
men who can, from time to time, add to 
their knowledge and so be better prepared 
to render a fair judgment on problems 
more or less intricate. 

The closing address of the evening was 
made by Everett W. Burdett, chairman of 
the Committee on Public Policy of the 
National Electric Light Association. Mr. 
Burdett spoke on the subject, “Public 
Control from the Corporate Standpoint.” 
His address was in part as follows: 


“A statement of the attitude of the 
public service corporations of the United 
States toward public regulation and con- 
trol naturally and perhaps necessarily 
divides itself into three parts: 

“First—What that attitude has been ; 

“Second—What it is now; and 

“Third—What in the future it ought 
to be. 

“The past, present and future attitudes 
of public service companies toward public 
control are not, in my view, very much 
alike. There has, I think, in recent years 
been a decided change in the attitude of 
the corporations toward this subject, and 
I look for a still more radical change 
hereafter. 

“What shall the future attitude of the 
corporations be toward public supervision 
and control? In my opinion it should 
be a friendly and not a hostile attitude. 
Fhe settling of the questions which will 
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arise before the commissions will involve 
great principles of law and of public 
policy alike of interest to the community 
and of vital importance to the companies. 
All fears of adverse results are dissipated 
if one entertains the conviction as I have 
no doubt the body of the commissioners 
do that the true interests of both the 
corporations and the public are substan- 
tially the same; that the necessity for 
injustice to either in order that justice 
may be done to the other does not exist. 
It is not for the interest of the public 
that the corporations shall be crippled in 
their activities or unreasonably limited 
in their profits; and, on the other hand, 
it is not in the interests of the corpora- 
tions that the public shall be subjected 
to exorbitant rates, poor service or con- 
temptuous treatment. Time does not 
permit, and perhaps this would not be 
the proper occasion, to undertake to de- 
velop and demonstrate the truth of these 
general propositions, but reliance may 
well be put upon the fact, which I think 
can not be successfully disputed, that both 
in this country and abroad the public is 
best served where the corporations are 
most prosperous, and the corporations are 
most prosperous where the public is best 
served. 

“Differences of a serious nature will 
certainly arise; displays of short-sighted 
selfishness on the one side and of ob- 
noxious Officialism on the other may occa- 
sionally obscure issues and perhaps strain 
personal relations; conflicts of opinion on 


questions of law, policy and practice will 


inevitably occur; at times the strain will 
be severe on all concerned. But all these 
things are but necessary incidents to the 
development of the principles which must 
be established for the good of all. If con- 
ducted in the right epirit and with an 
honest purpose, these conflicts of ideas 
will result to the common advantage. The 
main thing is that they be conducted 
without acrimony and in a spirit of har- 
monious cooperation; not like gladiators 
seeking to kill each other, but rather like 
friendly rivals in a common cause. Such 
a spirit I believe to be not only essential 
to the interests of the companies and to 
the success of the commissions in the ad- 
ministration of the law, but, greater than 
either, to the general welfare of the pub- 
lic at large, without which neither cor- 
porations nor officials nor private indi- 
viduals can enjoy that full measure of 
happiness and prosperity which they 
seek.” 

At the close of Mr. Burdett’s address, 
C. Loomis Allen moved that a resolution 
of thanks be entered upon the minutes of 
the Street Railway Association addressed 
to the speakers of the evening. 

A letter of regret was received from 
W. R. Willcox, chairman of the Public 
Service Commission, First District, re- 
gretting his inability to be present. 

Following this, the meeting was de- 
clared adjourned by President Wilson. 

. On Wednesday morning the Empire 
State Gas and Electric Association held 
a meeting at the Edison Auditorium, 44 
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West Twenty-seventh street. Reports of 
the officers and executive committee were 
read. The special committees on public 
utilities, accounting and insurance also 
reported, followed by a report on the pub- 
licity work of the association. 

In the afternoon papers were read as 
follows: 

“Gas Standards,” by A. E. Forstall. 

“The Meter-Testing Situation and Re- 
port of Meter Committee,” by R. M. 
Searle. 

“Franchise Taxation,” by L. C. Palmer. 

“The Agitation for Underground Dis- 
tribution in Place of Overhead,” by 
W. W. Cole. 

“Buying Light,” by E. L. Elliott. 

“Municipal Ownership in New York 
State,” by Glenn Marston. 

Mr. Forstal] described briefly the con- 
ditions met with in gas service in the 
borough of Manhattan, and pointed out 
the necessity of allowing a safe margin 
of pressure at the gas works to compen- 
sate for the loss in friction of main and 
supply pipes and at the consumers’ me- 
ters. Mr. Searle dwelt upon the efforts 
made by the committee to secure data 
from the member companies, and re- 
ported progress. Mr. Palmer made a plea 
for radical and uniform action by the 
member companies looking to the elimi- 
nation of franchise taxation. Mr. Cole 
gave some interesting data concerning the 
relative costs of underground and over- 
head construction, and was of the opinion 
that the former was four times greater, 
thus necessitating a higher charge for 
service. This would militate against the 
economic adoption of subway systems 1 
cities of the third class. Mr. Elliotts 
paper was a masterly presentation of the 
topic to which he has addressed himself 
so ably on former occasions, holding that 
the commodity produced, illumination, 
should be the unit of money value, and not 
the occasion of the commodity, electricity. 
Mr. Marston summarized the conditions 
of municipal ownership in the state and 
concluded that, for the present, the agita- 
tion in favor of municipal ownership had 
received a decided setback. 

A motion was passed giving the execu- 
tive committee power to discover whether 
it was feasible to continue the publicity 
work on the same basis as it was carried 
out during the year just closed. _ 

A committee on taxation was appointed 
as follows: T. R. Beal, L. C. Palmer, S. R. 


- Bradley. 


The following officers were declared 
unanimously elected : l 

President, S. R. Bradley; vice-presi- 
dent, P. T. Glidden; treasurer, T. O 
Horton. 

Executive committee: Arthur Williams, 
W. T. Morris, R. M. Searle. 

After a vote of thanks had been passed 
to the authors for the presentation of 
papers, the New York Edison Company 
for affording such fine mecting quarters, 
and the secretary, Charles H. B. Chapm, 
for his efficient services, the meeting stoo 
adjourned. 


October 5, 1907 


CALCULATION OF ILLUMINATION 
FROM INCLINED LIGHT 
SOURCES. 


BY J. S. CODMAN. 


When the illuminating engineer has occa- 
sion to calculate the value of the ulmina- 
tion at some point on a horizontal plane 
due to some light source, he is obliged to 
ascertain the value of the candle-power in 
the direction of the point in question. 
This value he usually obtains from a pho- 
tometric curve of the light source, such a 
curve, for example, as is shown in Fig. 1, 
but what particular value to take from the 
photometric curve is not always plainly 
evident. 

In the case of the usual light sources 
such as arc and incandescent electric 
lamps, and gas and oil burners, the photo- 
metric curve is taken in a plane passing 
through the axis of symmetry of the lamp, 
and in such case the angle between the 
lamp axis and the direction in which 
candle-power is to be determined (which 
angle we will call 6) is the angle on the 
photometric curve of which the corre- 
sponding value of the candle-power is the 
one required. 

If now the light source is used with its 
axis vertical, either upright or pendent, 
and if we call ¢ the angle between the 
vertical and the line of candle-power de- 
termination, see Fig. 2, we see at once that 
$ and 6 are equal, and consequently the 
value of the candle-power required cor- 
responds on the photometric curve to an 
angle having the value ¢. 

If, however, the axis of the light 
source is not vertical, but is inclined to 
the vertical at an angle A, see Fig. 3, then 
6 evidently does not equal ¢. Neverthe- 
less, if the line of candle-power deter- 
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mination lies in the same vertical plane 
as the axis of the lamp, see Fig. 3, the 
relation between ¢ and ô is still a very 
simple one, viz.: 
0 = A — ¢ when A is greater than œ. 
0 = ¢ — A when A is less than ¢. 
6 = 0 when A equals ¢. 
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In the above cases the determination of 
6 and hence of the candle-power in the 
required direction is very simple, but in 
the case when the lamp axis is inclined to 
the vertical at an angle A, and further 
the line of candle-power determination 
does not lie in the same vertical plane as 


~-=+~-Lam'p-Alone | 1 
=+-— Lamp-& Reflector— 
~ : i \ 


Fig. 1.—HonopuaneE REFLECTOR No. 2621 AND 
PHOTOMETRIC CURVE WITH SIXTEEN-CANDLE- 
POWER INCANDESCENT LAMP. 


the lamp axis, the relation between ¢ and 6 
is much more complex. In such. case 
$ and A are in different vertical planes, 
making a horizontal angle B with each 
other, and the angle 6 is not in a vertical 
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plane at all, except in the one case when 
$ = 0. 

The value of 0 can be found, however, 
for any case from the following formula, 
proof of which is given later: 
cos 0 = sin ¢ sin A cos B + cos ¢ cos A. 

It will be seen that this general for- 
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mula applies to the special case already 
given when the lamp axis is vertical. In 
such case A = 0 and therefore sin A = 0 
and cos A = 1 and cos 6 = cos ¢, show- 
ing that 0 = ¢, as above shown. 

In the other special case, that is, when 
A has a value greater than zero, and when 
$ and A are in same vertical plane, the 
formula also applies, since cos B = 1, and 
therefore 

cos 6 = sin ¢ sin A + cos ¢ cos A, 
from which it follows that 

9 = (A — $) or ($— A). 

To illustrate the use of this general 
formula, let us suppose that we have a 
chandelier carrying ordinary electric in- 
candescent lamps pointing in a downward 
direction at an angle of forty-five degrees 
and equipped with reflectors having the 
photometric curve shown in Fig. 1, and 
that we wish to calculate the illumination 
due to one of these lamps with reflector, 
at a point P in a horizontal plane six 
feet’ below the chandelier, the line of di- 
rection to the point making an angle of 
thirty degrees with the vertical and a 
horizontal angle of twenty degrees with 
the axis of the lamp. 

The illumination is calculated from the 
usual formula 

_ candle-power X cos’ ¢ 
vo h* = 


candle-power X cos* 30° _ 


| 36 
candle-power x 0.018. 

To determine the candle-power we must 
first find the value of @ from the formula 
cos 0 = sin ¢ sin A cos B + cos ¢ cos A, 
which, if above assumed values are sub- 
stituted, becomes 


cos 0 = sin 30° sin 45° cos 20° + 
cos 30° cos 45°, 

or cos 0 == 0.945 

and 0 = 20°. 


Referring to the photometric curve we 
find that the value twenty degrees cor- 
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responds to thirty-seven candle-power, and 
the equation for the illumination is there- 
fore I = 37 X 0.018 = 0.67 candle- 


feet. 
We come now to the proof of the for- 


mula 
cos 0 == sin ¢ sin A cos B + cos ¢ cos A. 
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In Fig. 4 is shown the angle B, that is, 
the horizontal angle between the lamp 
axis and the line of candle-power deter- 
mination. Since B is the projection on 
the horizontal of the angle 6, ab’ and ac’ 
are the projections of ab and ac, which 
are the lines of candle-power determination 
and lamp axis respectively. If we lay 
off ab and ac as each equal to unity, then 
ab’ equals sin ¢ and ac’ equals sin A. 

Further, (b’ c’)? = (ab’)? + (ac’)? — 
2 ab’ X ac’ cos B = sin? ¢ + sin? A — 

2 sin ¢ sin A cos B. 

But b’c’ is the projection of bc, there- 
fore 
(bc)? = (b’c’)? + (cos ¢ — cos A)? = 
sin? ¢ + sin? A — 2 sin ¢ sin A cos B + 
cos? ¢@ — 2 cos ¢ cos A + cos? A = 
2 — 2? sin ¢ sin A cos B — 2 cos ¢ cos A. 

Now (bc)? = (ab)? + (ac)? — 2 ab X 
ac cos 6, and as ab and ac are unity by 
hypothesis, 

(bc)? = 2 — 2 cos 0 and 
2 — (bc)? 
ag 
or substituting the first expression for 
(bc)?, we have 


cos @ = 


cos 6 = 


or finally 

cos 6 = sin ¢ sin A cos B + cos ¢ cos A. 
This formula can be made use of in cal- 

culations of illumination as in the case 

illustrated above, but by its use also we 


are able to calculate photometric curves 
of clusters of lamps with sufficient ac- 
curacy for working purposes, thus saving 
the delay and expense of actual measure- 
ments. 

An example of such a calculation and 
a comparison of the calculated results 
with those obtained from test was de- 
scribed by the author in a paper entitled 
“A Check on the Reliability of Photo- 
metric Curves,” read before the Illumi- 
nating Engineering Society at the first an- 
nual convention in July, 1907. 

— 0M 

Melbourne and Sydney Tele- 


phone Line. 


Consul-General John P. Bray reports 
that the two leading cities of Australia, 
Melbourne and Sydney, are now connected 
by telephone, the line being officially de- 
clared open on July 10. The line is a 
little over 600 miles in length and is com- 
posed of two exceptionally strong and 
heavy copper wires; the cost of construc- 
tion was $227,198, and it took four months, 
to complete. The fee for conversations, 
$1.46 for three minutes, is thought to be 
too high in business circles, but the post- 
master-general, by whose department the 
line is controlled, has stated that if after 
three months’ trial the line proves payable 
a series of progressive reductions in the 
rate will be made. 
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The New York City Municipal 
Lighting Plant. 


To THE EDITOR oF THE ELECTRICAL REVIEW: 


It has been stated, quite recently in the 
daily press, that the municipal incinera- 
tion and electric lighting plant, Delancey 
Slip, N. Y., which has been in operation 
for about three years for lighting the 
Williamsburg Bridge was a failure, was 
too costly in operation, and has been 
abandoned in favor of the use of electric 
current from the New York Edison Com- 
pany service. 

In your editorial on this subject in your 
issue of August 24, 1907, you go into this 
matter at some length, and conclude with 
the statement “nevertheless the fact re- 
mains that it has not been found profit- 


_able to light the Williamsburg Bridge 


from this municipal plant.” 

You also criticize unfavorably the use 
of “refuse” as a fuel. 

Whether the municipal operation of 
electric lighting plants can or can not be 
made a general success is a mooted ques- 
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tion at the present time and one which I 
am not going to discuss in this letter. 

As to the specific case of the municipal 
plant under question, I desire to say, how- 
ever, that it seems odd, to say the least, 
that it should be abandoned as unprofit- 
able and unsuccessful, if the favorable 
statements heretofore made regarding its 
satisfactory operation are to be believed, 
and I am inclined to the opinion that if 
all of the facts concerning the conception 
and operation of this plant were known 
and the real or fancied necessity for giv- 
ing it up and letting the New York Edi- 
son Company operate in its stead were 
carefully inquired into, a somewhat differ- 
ent aspect might be given the matter. 

In a very complete and exhaustive paper 
presented to the American Society of 
Civil Engineers by Mr. H. de B. Parsons, 
who designed and supervised the con- 
struction and installation of the Delancey 
Slip municipal plant, which paper was 
published in the society’s proceedings for 
April, 1906, he says: 

“This combined plant was built by the 
departments of street cleaning and of 
bridges for the benefit of the municipality, 
and each department retained the writer 
as consulting engineer to prepare the 
plans and superintend the construction. 
The department of street cleaning gains 
by having the rubbish collections reduced 
in bulk and transformed into ash which 
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is valuable for land-fills, and by the im- 
proved sanitary conditions caused by com- 
pletely burning the beds, bedding, and old 
furniture, which are often germ laden, 
and thus preventing them from ever re- 
turning to the city. The department of 
bridges saves in the cost of lighting the 
bridge by using the heat of combustion 
for the generation of electricity. To show 
how well these objects have been realized 
is part of the subject of this paper.” 

The total cost of the entire plant is 
given at $83,584.00, of which the incinera- 
tion plant cost $34,193.00, and the elec- 
tric plant cost $49,391.00. 

In concluding this paper Mr. Parsons 
states that “the operation of this plant by 
the city showed a total net saving to the 
city of $30,733.00 for the year 1905, or 
36.7 per cent of the investment, this being 
divided into a saving per year of $13,- 
483.00, or 39.4 per cent on the cost of 
the incineration plant, and $17,250.00 or 
thirty-five per cent on the cost of the elec- 
tric plant.” 

If this could be accomplished in 1905 
when the plant was as yet a new proposi- 
tion, why could it not be done at even 
better rates in 1906 when the proper work- 
ing of the plant was thoroughly under- 
stood ? 

May there not be some other much more 
cogent and potent reason for the aban- 
donment of this plant other than that of 
unprofitableness and lack of success in 
operation ? 

That part of your editorial which has to 
do with the use of rubbish as a fuel, and 
the statement made by you that such use 
is unsatisfactory and expensive, deals 
with a subject of great importance and 
value and is one in which I, as an en- 
gineer, am deeply interested. 

In an article published in the Brooklyn 
Daily Eagle, August 9, 1907, Chief En- 
gineer Lacombe is quoted as stating that 
“the main reason for the change (from a 
municipal plant to the Edison Company 
service) was the slow-burning quality of 
the fuel (refuse). It would not always 
burn readily and steadily and it caused 
the lighting to be uncertain. It was 
found necessary to change to definite, al- 
ways ready power, which an electric com- 
pany could furnish.” 

In your editorial you also state, “Very 
few engineers would to-day recommend 
the use of refuse for fuel if this were 
the only end sought, but since refuse must 
be got rid of some way or other, it is 
a question of hauling it away or of burn- 


October 5, 1907 


ing it; and which of these is the cheaper 
= will depend upon local conditions. 

“Probably some years hence the value 
of city refuse will be better appreciated or 
means will be developed for enabling this 
to be turned into profit, but at the present 
time destructor plants are operated at an 
expense. 

“Some steam can, of course, be raised 
in these destructors, and should be utilized 
if practicable; but it happens that refuse 
is very bad fuel for supplying steam to a 
variable load. Destructors are at their 
best when operated continuously, and can 
not be forced economically. Electric 
lighting, however, is required only during 
a part of the twenty-four hours, and it 
does not furnish an altogether satisfactory 
load for a destructor plant.” 

With these statements I must respect- 
fully take issue. The incineration of rub- 
bish or refuse is not only a success in 
_ many parts of the world, especially in 

England, but does furnish, where the sup- 
ply of such fuel is sufficient, the cheapest 
and most economical source of power 
known, and where the supply of such fuel 
is insufficient it can be and is supple- 
mented by other fuels, the total cost of 
operation being most economical and sat- 
isfactory. This is not hearsay on my part, 
but is amply borne out by the published 
reports on this subject. l 

As regards the municipal plant in ques- 
tion, there was no lack of well assorted 
rubbish for use as fuel, in fact there was 
so much of it that the incineration plant 
was kept running day and night in a con- 
stant effort to consume the supply. The 
refuse was carefully sorted by a contractor 
who paid the city for the privilege of so 
doing, so that only what might be called 
“light rubbish” was used as fuel, and this 
cost the city almost nothing delivered at 
the furnaces of the boilers. For at least 
twelve hours out of the twenty-four the 
boilers were making steam and blowing 
off without any use being made of the 
power so generated. A good storage bat- 
tery plant would have utilized this waste 
power and would have helped steady the 
variable load, though how a fixed number 
of electric lights, burning a fixed number 
of hours each night in the year can be 
` considered a variable or unsteady load, I 
am unable to quite comprehend. 

Light or assorted rubbish such as was 
used in the Delancey Slip incinerators is 
quite uniform in quality, burns readily 
and easily, has a heat value of about 
twenty-five pounds of rubbish to the horse- 
power-hour, and where the cost is prac- 
tically nothing and the supply almost 
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unlimited, av it is in the city of New York, 
it would seem to be an ideal fuel and a 
source of power of such low cost that com- 
petition from other sources of power using 
more costly forms of fuel would be out 
of the question. 

There is no question as to the value of 
the economy of the incineration of waste 
materials as fuel for the generation of 
power, and that this is so is amply demon- 
strated daily in many places and its use 
is surely on the increase rather than on 


the decrease. 
E. R. KNOWLES. 


New York, September 17. 


[The engineers of the department of 
water, gas and electricity of the city of 
New York state that the change referred 
to in Mr. Knowles’s letter was made be- 
cause it was cheaper to buy current for 
lighting the bridge than to produce it in 
this plant. We have not sufficiently de- 
tailed reports of the operation of this 
plant to show Mr. Knowles why this con- 
dition existed. 

The lighting at this bridge was done, 
of course, only during the night. Such 
a load is certainly not best suited for a 
destructor plant which receives its fuel 
during the daytime and must therefore 
not only provide storage for this bulky 
material but handle it a second time, and 
which operates best when run con- 
tinuously. In the particular case in New 
York it happened that the plant was small 
and there was considerably more fuel than 
was needed for the small amount of light- 


ing done. 
Mr. Knowles uses the word “refuse” in 


a limited sense. It is probable that light, 


assorted refuse containing no ashes nor 
garbage, such as was supplied to the New 
York plant, may have a value as a fuel, 
but city refuse, using the word with its 
general meaning, is not usually thus as- 
sorted, and so far as we have been able 
to learn such material has not been found 
to be valuable as a fuel, and when burned, 
its destruction is the chief end sought.— 
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Metallic and Other High-Effi- 
ciency Filaments. 


A description is given here of a method 
of manufacturing metallic filaments for 
high-efficiency lamps which has been 
patented by the British Thomson-Houston 
Company. The method has been devised 
for producing highly refractory electrical 
conductors from metals which are not 
easily worked in the pure condition. The 
process consists in impregnating a refrac- 
tory metal, alloy or compound with a 
ductile metal or alloy and the product 
thus obtained is sintered together either 
before or after mechanical manipulations 
such as rolling, drawing and squirting. 
The process is applicable to the production 


titanium and alloys of such metals. 
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of filaments from such substances as 
tungsten, molybdenum, boron, zirconium, 

The 
ductile metals used for impregnation 
may be copper, cadmium, gold, silver, mer- 
cury, bismuth, tin, and others, or alloys 
of such metals. When a very high tem- 
perature is not required for the treatment, 
the process may be carried out in a glass 
vessel. The material to be treated is 
pressed into the form of a rod and sus- 
pended in the upper part of the vessel. 
The ductile metal is placed in the lower 
part, where it is heated to the proper tem- 
perature. By means of an air-pump the 
vessel is exhausted and the rod lowered 
until contact is made with the liquid 
metal in the bottom of the vessel. The 
rod is then lifted and an arc drawn, the 
rod being the anode of a direct-current 
arc. The heating of the rod in this way 
drives off occluded air and other gases 
which are removed by the air-pump. After 
a few minutes of such treatment the rod 
is free from the gas and is in a clean 
and porous condition. It is then sud- 
denly lowered into the liquid metal which 
percolates through the rod and ,com- 
pletely fills the pores. The rod is then 
withdrawn from the liquid metal and 
allowed to cool, after which it is removed 
from the vessel and subjected to the de- 
sired mechanical treatment. It is found 
to be ductile and easily worked. After 
the filament has been formed it is heated 
by the passage of a current through it 
while in a vacuum or surrounded by an 
inert atmosphere, the temperature being 
raised to the point where the ductile ma- 
terial is vaporized and driven off, leaving 
behind a filament of coherent sintered re- 
fractory material. The rods may be eub- 
jected to this treatment before the fila- 
ments are formed. If the temperature 
required to fuse the impregnating material 
is higher than can be reached in the 
glass vessel referred to above, the ma- 
terial is placed in a suitable crucible and 
the rod to be treated is stood on end in 
this. The crucible is placed in a suit- 
able furnace and heated to drive off all 
occluded gases. ‘Then the temperature 
is raised so as to melt the more fusible 
material, which is drawn up by capillary 
action until the rod is completely impreg- 
nated, when it may be subjected to any de- 
sired treatment. The condition of the 


impregnated rods depends upon the kind 
and amount of ductile material taken up, 
which in turn depends upon the fineness 
of the materials used in preparing the 
rods. The treated rod may be so soft 
that it may be expressed through heated 
dies.—Electrical Engineer, (London), 


September 12. 
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FREIGHT AND EXPRESS RATES ON 
ELECTRIC LINES. 


DISCUSSION BY THE STREET RAILWAY AS- 
SOCIATION OF NEW YORK STATE. 


One of the important discussions at 
the convention of the Street Railway As- 
sociation of New York State, held at 
Kingston, N. Y., September 21, was on 
the subject of “Freight and Express 
Rates.” The subject was introduced by a 
paper under this title by Frank Walsh, 
of the Schenectady Railway Company. An 
abstract of the paper follows: 

The writer was for a number of years 
in the employ of the old line companies, 
who operate over the steam roads and 
cover thousands of miles of territory. 
When he entered the service of the elec- 
tric lines who do only a local business, 
he felt that it would be so easy, after his 
previous experience, that as the saying is, 
there was nothing to it. 

He soon found he was mistaken, and 

that there was a whole lot to it. It opened 
up an entirely new field, and it was neces- 
sary to apply methods that suited the lo- 
cality. : 
One of the first things to do is to size 
up the territory and ascertain if it pro- 
duces or consumes, and he would strongly 
advise any one who contemplates engaging 
in the freight and express business to 
look the ground over very thoroughly. 

Another very. important point is the 
rate question. 

Some managers advocate class rates as 
adopted by steam roads. Others favor 
the flat rate as used by the old line ex- 
press companies. 

The steam roads have eight different 
classifications. 

Four, or even three, would be enough 
for electric roads. 

In his judgment, the low class freights 
do not pay for the trouble of handling, 
and with the prompt service that electric 
lines are able to give on local freight, they 
should look for the high class commodi- 
ties. If any merchant is in a great hurry 
for heavy, rough material and to save 
time is compelled to ship by electric roads, 
he will gladly pay what the difference 
would be in the classification. 

He finds that in most cases the electric 
road can get all the steam road asks, and 


often a trifle more, for it stands to reason 


that the service is much better and the 
primary object in electric freight and ex- 
press service is promptness and delivery 
at destination. 

The company’s business is classified as 
follows: 

Class “A,” handling at a flat rate all 
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goods which it is expected to pick up by 
wagon and deliver. This class of business 
is given preference in loading and deliver- 
ing. 

Class “B” rate is applied on all ship- 
ments that are delivered at the company's 
terminals and called for at destination by 
consignecs. 

Class “C” freight includes wagon serv- 
ice On one end (as a general thing the 
delivery) and apples mostly on shipments 
from wholesale houses to stores in various 
places, This class is used by most people 
and is a popular one with the big ship- 
pers. 

About fifty per cent of the company’s 
business is handled under Class “C,” as 
it simply charges, in addition to the 
freight rate, a fair delivery charge. This 
class does not apply on goods of a perish- 
able nature. 

Any company which does not use wagons 
in connection with its freight cars is doing 
only a freight business; where wagons are 
maintained it is doing both. Anything 
that is handled by wagons either on one 
end or both, his company classifies as ex- 
press, and where no wagon service is re- 
quired, it is classified as freight. 

C. H. Armatage, traffic manager of the 
United Traction Company, Albany, N. Y., 
said that the value of an electrie express 
service lies in the great saving of time, 
the frequency of trips over short mileage 
routes, the speedy transportation of farm 
products and garden truck from the rural 
district to the cities, the filling of rush 
orders by telephone, the ability to make 
fast time and deliver at highway crossings 
or at store doors. | 

The one item of expense in operating an 
electric express service, and which prac- 
tically absorbs an enormous part of the 
net earnings, is that of wagon call and de- 
livery. 

Some roads have a practice of adding 
a certain per cent to their tariff rates to 
cover the expense of such delivery; other 
roads maintain a regular schedule of ex- 
press rates covering call and delivery serv- 
ice. 

He had personally visited several elec- 
tric express companies operating in the 
New England states and found upon in- 
vestigation that the cost of maintaining 
teams for delivery service consumes such 
a large proportion of the profits that man- 
agers are considering the cutting out of 
this item of operation. 

It is a fact that the Connecticut com- 
pany which is the holding company for 
the New York, New Haven & Hartford 
Railroad electric properties has eliminated 
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this item of expense in several of the cities 
in which it operates and is now confining 
itself strictly to frequent service and co- 
operation with the shipper, feeling that 
such methods more than compensate its 
patrons for any advantage that might be 
gained in maintaining a call and delivery 
service by team. 

Good sound judgment should be exer- 
cised in determining the character of 
freight and express matter handled. It 
does not matter whether consignments 
consist of feathers or lead with some ship- 
pers, who insist upon their rights as de- 
scribed in printed folders giving rates 
and information, and demand transporta- 
tion of their goods accordingly. 

Such shipments as wool, rags, paper 
junk, and such material that not only 
blocks platforins, impede the work, and fill 
the cars to the detriment of good paying 
freight, should be termed excepted articles 
and rated accordingly. 

Also, iron, steam piping (unless short 
lengths), heavy machinery, doors, sashes 
and lumber should be excepted, and house- 
hold goods, such as stoves and furniture, 
unless properly boxed or crated, should 
be accepted for transportation only upon 
release from the consignee from all claim 
for breakage and damage in transit. 

The handling of such goods should be 
well paid for, for the reason that it takes 
valuable time, and invariably they have to 
be carted to the very extreme of the de- 
livery boundaries and the teamsters ìn 
most instances require assistance to unload 
them; this of course refers to such service 
requiring call and delivery. 

He believed a rate classification in elec- 
tric express business should be avoided if 
possible, if such rate classification is to 
be considered on the lines of the official 
classification, as used by steam roads. His 
experience has taught him that local 
agents do more guessing than they ought 
to, and in many instances such guessing, 
when shippers happen to make compari 
son, leads to charges of discrimination. 

Steam railroads vary in their distinc- 
tion of classes. Some classes are subject 
to certain rules. The agent does not take 
time or think it necessary to perfect him- 
self on these rules and the result is that 
there is a conflict opened between the 
shipper and the carrier. 

To avoid such contingencies, on rail- 
roads having short mileage hauls, he would 
recommend or suggest that flat rates be 
established, with the necessary exceptions, 
also a minimum rate to suit the locality 
and the conditions. 

He is of the opinion that a first-class 
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commercial agent attached to any electric 
express company who has the personality 
to reach the shipper and can offer a tariff 
which would be a compromise between the 
freight rates of steam roads and the ex- 
press rates of regularly incorporated ex- 
press companies in competition, would in 
a very short time produce astonishing re- 
sults and materially increase the item of 
profit to the carrying company. 

The United Traction Company is un- 
doubtedly the pioneer in electric express 
and freight service, having been in opera- 
tion some thirteen years, and from a busi- 
ness the first year of nine thousand dollars 
has steadily increased to forty-nine thou- 
sand dollars for the year 1907. 

This phenomenal showing is due to the 
constant endeavor to please shippers and 
to display a spirit of cooperation. 

Another speaker said that for some time 
he had made an analysis of the cost ac- 
counts of operating freight departments on 
several roads throughout the country, 
when it became very noticeable that the 
only items that were entered as making up 
the cost of handling freight were those 
that were purely visible, together with an 
arbitrary pro rata charge for several of 
the operating men without regard to the 
real business handled by them. 

After looking these reports over, he be- 
gan to analyze the same account on his 
home road, and discovered the same prac- 
tice to be in vogue there; consequently, in 
the year 1906, he decided to and did re- 
duce the entire traffic of the road, both 
passenger, freight and work-train service, 
down to a basis of a ton carried a mile, 
and then pro rating the cost of the differ- 
ent operating accounts on this basis be- 
tween these three services. In arriving 
at the ton-mileage handled over the road, 
the rolling stock was figured as empty cars 
at their actual weight. The passenger 
load was figured from the average distance 
of passengers carried on a basis of 135 
pounds per passenger. The freight and 
express was figured at the actual weight 
from point to point. This gave 27,545,- 
397 ton-miles of passenger, freight and 
express and work-train service chargeable 
to Accounts 1 and 2, and the power, and 
26,873,247 ton-miles of passenger, freight 
and express service chargeable to Accounts 
6 and 7. There were 2,153,412 ton-miles 
of work-train service chargeable to Ac- 
count 8, and 2,190,135 ton-miles of freight 
and express chargeable to Account 39. 
The above figures include rolling stock 
and load. 

The revenue express was 12,139 ton- 
miles, the local freight 1,070,461 ton- 
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miles, and carload freight 108,092 ton- 
miles, The operating expenses chargeable 
to combined freight and express per 
revenue-ton-mile were as follows: 


Account No. ices totetadeds leeds ae 0.00082 
Account No. 2........ cc ccc ccc cccccce 0.00003 
POWOD sn eoua sar bv owl dad wares tees: 0.00262 
Account No. 6........... ccc cc cece eee 0.00053 
Account No. O1is.2 scree vce wietinescuaes 0.00029 
General expense less account No. 39. .0.00152 
Account No. 39........... ccc e eee ene 0.01242 

Total sectteivire cx 5, eatin EnO Mee ease 0.01824 


The revenue freight and express ton- 


mileage amounted to—freight, ninety- 


nine per cent of the total; express, one per 
cent. 

The express is handled on the same 
basis as the other express companies oper- 
ating over the steam roads, and pays a 
collection and delivery charge for cart- 
age of forty per cent of the express re- 
ceipts ; consequently in making a pro rata 
charge between freight and express, this 
forty per cent must be deducted from Ac- 
count 39 and charged direct to the express 
account, and then the other accounts, to- 
gether with Account 39, would come under 
the pro rata on the basis of ninety-nine 
per cent and one per cent. These ac- 
counts, between freight and express, would 
come out as follows: 


Freight. Express. 
Account No. 1.............. 0.0082 0.0008 
Account No. 2.............: 0.00003 0.0000 
Power .....osnsnssnosesocs 0.00261 0.0026 
Account No. 6.............:. 0.0063 0.0005 
Account No. 7...........2.- 0.000029 0.0002 
General acct. less acct. 39...0.00163 0.0015 
Account No. 39............. 0.01048 0.2103 
Total oe coeasek eed eS x 0.01646 0.2159 
INCOME PER TON-MILE. 

EXDreSS sh oa eh cas Sa Andes HO ORIAS 0.50 
Local Treieht os Kes. osteee aie ews eed 0.01148 
Carload freight...................... 0.02626 
Average of freight.................. 0.01284 
Average of freight and express...... 0.0178 


Recapitulation of operating expenses 
and income per ton-mile: 


OPERATING. 


FOX DLCSS uocem oria hha eee eer ore aes 0.2159 

Freieht ste eee eatin ce Fated 0.01646 

Freight and express..............06. 0.01824 
GAIN OR Loss. 

Express, gain........... ccc cece ec ees 0.2841 

Freight, 1088). ..5..6 466666066 6i0%sesee 0.00362 

Freight and express, loss............ 0.00044 


This same vear under the system of ex- 
pense charging against freight and ex- 
press, which as before stated contains only 
such charges to Account 39 as are actually 
seen, shows a gain of 0.00505 per ton-mile 
in receipts over expense, whereas accord- 
ing to the above analysis, it should have 
been a loss of 0.00044 per ton-mile. 

From an inspection of the different costs 
and receipts of the freight and express 
handled, it will be seen that the entire 
loss comes through the handling of pack- 
age freight. The reason for this is that 


555 


scarcely any of the trolley roads are so 
situated to be in any kind of shape for 
properly handling this class of freight, 
consequently the continuance of handling 
this package freight merely resolves itself 
down to a question of policy, whether the 
railroad company is a gainer in the long 
run by handling package freight as an ac- 
commodation to the public and a loss to 
the company, or recrganize the freight 
business and place it on a paying basis. 
He believed it better for the majority 
of electric roads to cut out the local freight 
business and handle nothing but express, 
dividing it into two classes—one that the 
roads collect and deliver, the same as the 
other express companies; the other class, 
where there is no collection or delivery 
made, the rates charged for this class to 
he forty per cent lower than the first class; 
and such roads as have interchange con- 
nections with steam roads to handle only 
such freight as can be handled in carload 
lots, where the shippers do their loading 
and unloading. 
—_—_——_—_<-@—-—___ 
Wireless Communication 
Between America and 
Europe. 


William Marconi, the inventor of the 
Marconi system of wireless telegraphy, ar- 
rived at Glace Bay, Nova Scotia, on Sep- 
tember 23, and announced that he in- 
tended to stay at Glace Bay until wireless 
communication with Europe had been es- 
tablished on a commercial basis. Mr. Mar- 
coni stated that this would be possible in 
about three weeks. The new European 
station at Clifden, Ireland, has been fitted 
out with modern apparatus much more 
powerful than that of the older station at 
Poldhu, Cornwall. The Poldhu station, 
however, will be utilized as a secondary 
plant. 

It was stated at the New York offices 
of the Marconi company that Mr. Mar- 
coni’s statement with regard to the time 
when commercial communication would 
be established was very conservative. As 
a matter of fact, those interested in the 
development of the system expect an even 
earlier realization of their plans. 

—__<-@—__. 
Wireless Telegraphy. 

A British consular report states that 
a wireless telegraph station has been 
established on high ground in western 
Dieppe, France, for experiments with the 
Artom system. Communication and ex- 
periments are proceeding with Havre, and 
the masts are being prepared for a station 
at Barfleur, France. 


¢ 
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SWITCHBOARDS FOR SMALL 
STATIONS. 


BY E. T. MUG. 


In any central power station, the 
switchboard is of such importance that 
the efficiency of the station, from the 


standpoint of service rendered, may be | 


very materially affected if the switch- 
board design is not such as will permit 
dispatch in handling the generators and 
the circuits. 

Freedom from shut-down, either due 


beWaetor 


si 


Two Punase, 600 VoLts Maxtmom. VOLTMETER 
Reaping Across Eacan PHASE. 


to accidents in the station or to trouble 
on the line, may be guarded against by a 
proper arrangement of throw-over switches 
or synchronizing apparatus and by the em- 
ployment of ground detectors for detect- 
ing trouble on the line, and lightning ar- 
resters and static dischargers for protect- 
ing the apparatus and cables. 

Besides, uninterrupted service, records 
of total output, of voltage and of load, 
on individual generators are of more 
value than may be apparent at first sight. 
A recording wattmeter of the curve trac- 
ing type, furnishes an automatic and con- 
tinuous record of output or individual 
load; an integrating wattmeter gives a 
record, a summary, of the energy delivered 
for any given period of time; a recording 
voltmeter enables the central station 
manager to know if the fluctuations are 
too great for good service and by studying 
_the records closely from day to day he 
can often locate the cause of accident to 
a machine or of a disturbance on the line, 
and he can provide against overloads by 
knowing just when the peaks of the load 
may be expected. 

In the case of isolated plants, such 
records are only of a lesser value and 
often the information gained from them 
may lead to a better method of handling 
the load and this in turn, to better service 
at lower cost for power. Where power 
is purchased, the value of recording in- 
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struments, as a protection to the con- 


sumer, is most apparent. 

Since the advent of very large central 
stations and very high voltages, condi- 
tions have arisen calling for elaborate 
switchboard layouts and remote control 
apparatus. This is very advisable where 
a large amount of power and high voltages 
are handled, but the apparatus is neces- 
sarily complicated and should have no 
place in stations of small capacity and 
moderate voltage. : 

The mechanical design of switchboards 
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has been much improved in the last few 
years. The angle-iron frame construction 
which was such a step in advance of the 
wooden framework, is now giving place 
to a skeleton frame made up of one and 
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one-quarter inch wrought iron pipe and 
malleable iron fittings. This construction 
permits of carrying the small potential 
wires along from one panel to the next 
directly on the back of the panels, as 
the pipe supports stand one and one-half 
inches away from the marble. Better ad- 
justment of the panel supports is also pos- 
sible as they are all clamped to the pipe 
and can be readily secured in their proper 
position, thus relieving the marble of all 
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unnecessary strain due to bolt holes’ ‘not 
matching up exactly. l ' 
Blue Vermont marble is in general 
favor for panels. It is mechanically 
stronger than most other marble and is 
practically free from hard kernels, thus 
making it more sure to drill, as the drill 
will work sideways if the material is not 
of uniform hardness. White Italian 
marble looks very fine but it is soft and 
shows oil spots very plainly. In this con- 
nection it may be interesting to know 
that the worst spots of clean or dirty oil 
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on blue Vermont marble or even on white 
Italian marble may be entirely removed, 
even if of long standing, by laying the 
marble face up on trestles and applying 
a heavy coating of turpentine on the spot, 
and keeping it well coated until the tur- 
pentine soaks through and drops off the 
back freely; then going through the same 
process with gasolene until all the turpen- 
tine is removed. This treatment will re- 
quire six or seven days for the worst cases, 
but will remove every trace of the spot. 

Black enameled slate makes a very 
serviceable board and has the advantage 
over marble of not being affected by oil, 
but it has the disadvantage of being hard 
to obtain free from metallic veins, so that 
its use, except for low potential service, 1s 
not recommended. 

The needs of direct-current constant po- 
tential plants are few in the way of 
switchboard apparatus, and beyond the 
usual main circuit-breakers, equalizer 
and feeder switches, field rheostats, 
volt and ammeters and ground de- 
tector, there are hardly any Te 
finements necessary. Recording in- 
struments may still be in good taste, also 
an extra set of bus-bars and possibly 
feeder circuit-breakers instead of simple 
knife switches, in which case the mam 
circuit-breakers may be replaced by fused 
knife switches. The use of circuit-breakers 
on the feeder circuits, and fused main 
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knife switches is to be recommended, as 
the effect of an overload or short-circuit 
on a feeder will be to cut out that feeder 
alone and will not interrupt the service 
to the others. 

An instrument in which are combined 
a voltmeter, an ammeter and a power me- 
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ter, is quite a convenience on direct-cur- 
rent boards. The volts and-amperes are 
-~ indicated by separate pointers on separate 
scales and the power is indicated by the 
intersection of these two pointers over 
a third scale. 

Single-phase alternating-current boards 
may follow along the lines of direct-cur- 
rent boards with synchronizing apparatus 
in place of equalizer. switches, and if the 
potential is above 600 (six hundred) volts, 
automatic oil circuit-breakers should re- 
place the air circuit-breakers, and fused 
potential transformers should be used. 
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The control of two or three-phase ap- 
paratus requires more complicated boards, 
but beyond the extra instruments, the 
voltmeter switch and the ground detector 
plugs, all complications and unnecessary 
refinements are only sources of trouble. 

Each generator, each exciter and each 
feeder circuit, should have a separate 
panel, mounting only such instruments 
and switches as belong to the individual 
unit and only such apparatus as must 
be handled or read frequently. As far 
as possible, auxiliary apparatus, such as 
potential transformers, ground detector 
condensers, time limit relays, etc., should 
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be carried directly on the framework or 
the wall braces, and series transformers 
should be located almost as an after- 
thought on the leads on which they be- 
long. Quite often they can be placed be- 
low the switchboard gallery or on the wall 
behind the board; in fact, anywhere, so 
long as the most direct path for the leads 


ser 
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METER READING BETWEEN Eacu LINE AND 


GROUND. l 


is not departed from. High-tension bus- 
bars should be carried on special insula- 
tors preferably located above the reach of 
the attendant; on the wall braces is a 
good place, as it is safe and allows the 
connections to drop straight down with- 
out other support to the switches. 
Potential transformers should always be 
fused on the primary side, as a short-cir- 
cuit here might prove as disastrous as 
one directly across the mains, especially if 
the main generator switches are non- 


~ automatic. 


Automatic overload switches shonld be 
used on the feeder circuits, and non‘auto- 
matic switches on the generator leads, or, 
time limit relays and automatic switches 
may be used throughout, in which case the 
relays on the feeder switches should be 
regulated to act in say two seconds, and 
those on the generator switches in six 
seconds. Such an arrangement as this 
will serve to localize any trouble and will 
prevent total interruption of service due 
to overload or short-circuit on a feeder. 

An improved plug-switch of recent de- 
sign consists of an insulated plug and 
handle on which are mounted copper 
rings. This plug passes through a bush- 
ing on the board, and makes contact 
through the rings with a series of con- 
tacts on the back of the board.. The plug 
is graduated for two or more positions: 
each position giving a phase reading. This 


‘device has the advantage over all others 


of being more simple and of requiring 
only one hole in the board. The ac- 
companying diagrams show the adapt- 
ability of this device. 

In a short time, double and triple scale 
indicating instruments will be on the mar- 
ket. Their use will reduce to a minimum 
the number of separate instruments nec- 
essary, and the scales being horizontal 
and one above the other, will make com- 
parison of the readings very easy. Mul- 
tiple-scale voltmeters will in some cases, 
do away with the necessity for the plug 
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switches such as the improved st le just 
described, and will noe add a other 
complication, as the two potential trans- 
formers, “V” connected in use for three- 
phase work, will be all that is needed. 
For the three-scale ammeter or wattme- 
Ga ae two series transformers need 
e used. 
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Multiple-scale wattmeters are more de- 
sirable than polyphase wattmeters on 
feeder circuits as they indicate the dis- 
tribution of the load on each phase. 

Polyphase wattmeters and ground de- 
tectors are preferable to single-phase in- 
struments on account of the smaller space 
necessary for them, and because they are 
direct reading, and require no plug 
switches. 

In laying out a power-station build- 
ing, the switchboard is seldom given suffi- 
cient consideration. It is even difficult 
sometimes, to obtain information from 


+ £ . 
hh weler 


E 


epee 


Pleg: 
THREE-WIRE, DIRECT-CURRENT, 600 VOLTS 
MaxiMuM. VOLTMETER READING BETWEEN 
Each OvtTsipE WIRE AND NEUTRAL. 


the customer as to how the mains and 
feeders will be located, although this is 
necessary before a properly arranged 
switchboard can be conceived of. 

The present practice of mounting the 
apparatus on vertical marble or slate 
panels, can be simplified by designs of 
pedestals or columns, carrying the instru- 
ments, and by the use of bench boards. 
These will come into more general use 
as their practical value is recognized, and 
as the well-rooted preference for polished 
marble, sometimes even polished on both 
sides, gives way to the growing tendency 
toward simplicity and directness. 
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ELECTRIC MOTORS FOR CEMENT 
MILLS. 


BY R. B. WILLIAMSON. 


For driving the various machines used 
throughout a cement mill, electric motors 
are now almost universally employed, es- 
pecially in some of the more modern 
mills, such as those for which Allis-Chal- 
mers Company, of Milwaukee, has built 
and installed the complete equipment, the 
electric drive having here the same ad- 
vantages of flexibility and economy that 
have been demonstrated in so many other 
lines of work. The elimination of belting 
and countershafting is specially desirable 
in a cement mill, where the gritty dust 
makes the maintenance of both belts and 
bearings expensive. 

In some mills, particularly those lo- 
cated in the West, power is purchased 
from transmission companies, but usually 
each mill is provided with a steam plant 
of its own. In either case the alternating- 
current system is almost invariably used 
in modern installations and it may be 
either sixty or twenty-five cycles, two or 
three phase. Although direct current has 
been used in a few cases, the present prac- 
tice is to use alternating-current motors 
almost exclusively for this class of work. 
The polyphase induction motor has many 
advantages, not the least of which is the 
absence of commutator and brushes. The 
cost of maintenance is less than for direct- 
current machines, and in the dusty at- 
mosphere of a cement mill, the simple 
“squirrel-cage” rotor of an induction mo- 
tor is much less liable to give trouble than 
the wound armature of a direct-current 
machine. 

In these mills the motors are used for 
operating rock crushers, ball mills, tube 
mills, rotary kilns, hoists, conveyers, 
pumps, ete.; in fact for all the machines 
used throughout a modern cement plant. 
In most instances the motors are run at 
or near full load continuously, and the 
service as a whole is especially severe. In 
nearly all cases they are of the squirrel- 
cage tvpe with short-circuited secondary, 
a type that necessarily operates at con- 
stant speed. For variable-speed work the 
induction motors are provided with a 
wound rotor, connected, through collector 
Tings and brushes, to an external resist- 
ance. By this means the speed can be 
varied at the expense of lower efficiency. 
However, collector rings and brushes are 
undesirable features when exposed to 
cement dust, and these motors are used as 
little as possible; they are installed ocea- 
sionally for operating rotary kilns where 
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a variation in speed is sometimes desir- 
able, and also for electric hoists; but for 
practically all other classes of work con- 
stant-speed squirrel-cage motors are pre- 
ferred. | 

Probably the most severe service is that 
demanded of motors for running ball and 
tube mills. These mills are used for 
grinding the raw material before calcining, 
and also the clinkers from the rotary kilns. 
For driving the ordinary sized ball mill 
a fifty-horse-power motor is required, 
while for a five-foot by twenty-two-foot 
tube mill a seventy-five-horse-power motor 
is usually installed; a five and one-half- 
foot by twenty-two-foot tube mill requires 
about ninety-five horse-power, and a six- 
foot by twenty-two-foot, 115 horse-power ; 
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requisite starting torque, and also operate 
continuously at full load in a dusty atmos- 
phere, without undue rise in temperature. 
It must be remembered that in cement 
mills the dust gets into the ventilating 
passages in the motor, and they may in 
time become clogged up, thus materially 
increasing the temperature rise. 

The starting apparatus used with these 
motors must also be of liberal design in 
order to carry heavy starting currents. 
Sometimes the mills are started by throw- 
ing the current off and on, giving them 
two or three swings until they finally turn 
over. This is especially hard on the stator 
and should not be necessary if the motor 
has ample starting torque. All starters 
have oil-immersed switches for changing 
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the five-foot by twenty-two-foot mill is the 
size generally used. 

Ball and tube mills, especially the latter, 
are difficult to start. The material clings 
to the sides of the mill, particularly in 
the tube mill, where pebbles are used to 
effect the grinding, and at starting the 
whole mass has to be swung up until the 
first half revolution has been made. 
demands heavy starting torque, usually 
amounting to one and one-half to two 
times full-load torque. It is desirable 
therefore to use for these mills a motor 
having starting torque higher than for 
ordinary service; if ihis is not done, the 
motor will take an excessive current at 
starting, or, if the voltage drops to any 
great extent, the motor may even fail to 
start the mill at all. Motors for this serv- 
ice must be of liberal size to give the 
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the connections from “starting” to “run- 
ning,” and transformers are provided so 
that a reduced voltage can be applied to 
the motor at starting, thus reducing the 
current taken from the line. For this 
severe starting service where the motors 
are frequently operated by an unskilled 
class for help, the starters can be fitted 
with a device that prevents the handle 
from being left on a starting position; if 
left on a starting position it at once re- 
turns to the off position, thereby prevent- 
ing a burn-out of the starter. 

Motors for operating these mills are 
usually belted and run at moderate or 
slow speed. On sixty cycles, fifty-horse- 
power motors running at approximately 
850 revolutions per minute full load have 
heen used for ball mills, but a slower 
speed motor is more desirable and 670 
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revolutions-per-minute-machines are now 
recommended. On twenty-five cycles, four- 
pole, motors running at approximately 700 
revolutions per minute full load are used. 

For five-foot by twenty-two foot tube 
mills a seventy-five-horse-power motor 
running at 670 full load on sixty cycles is 
suitable, while on twenty-five cycles, 
speeds of 700 revolutions per minute or 
470 revolutions per minute are avail- 
uble, the latter being preferred. Motors 
are bolted directly to the main driv- 
ing shaft on the mill from which the lat- 
ter is driven through spur gearings. 

As regards voltage and frequency, the 
majority of cement mills are operated on 
440 or 550 volts and frequencies of sixty 
or twenty-five cycles. Although there are 
instances where 2,200-volt motors have 
been used, the lower voltages are prefer- 
able on account of the greater security of 
the insulation on the motors and greater 
safety in working around them. There 
does not appear to be any settled practice 
as regards frequency, either sixty or 
twenty-five cycles giving satisfactory re- 
sults; in many cases the frequency is 
fixed by that of the transmission system 
from which power is obtained and most 
plants supplied from such systems are 
operated at fifty or sixty cycles. 

As regards mechanical features, it is 
important that the bearing sleeves be ar- 
ranged so that they can be readily re- 
moved and relined. All bearings are made 
as dust-proof as possible by means of felt 
dust guards, and journals are of liberal 
dimensions. 

—— 0 
BOOK REVIEWS. 


“Standard Polyphase Apparatus and Sys- 
tems.” Maurice A. Oudin. New York. D. 
Van Nostrand Company. Fifth edition. 
Cloth. 370 pages. 200 illustrations. 21 
tables. 53, by 8 inches. Furnished by the 
ELECTRICAL REVIEW for $2. 


In the fifth edition, this well-known 
book on polyphase aiternating-current ap- 
paratus has been enlarged and brought up 
to date. It contains descriptions of the 
recent types of motors, generators, light- 
ning arresters and other apparatus. The 
treatment throughout is descriptive, the 
object being to explain the methods of 
construction and the characteristics of the 
different types of apparatus used in alter- 
nating-current systems. 


“ Elements of Mechanics.” W. S. Franklin 


and Barry MacNutt. New York. The 

Macmillan Company. Cloth. 284 pages. Illus- 

trated. 6 by 9 inches. Furnished by the 
_ ELECTRICAL Review for $1.50. 


The authors of this text-book thoroughly 


believe in training the student in scientific 
methods of thought and experiment. The 
popular method of teaching science is not 
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approved of, since any student who in- 
dulges a fancied interest in the results of 
science, becoming absorbed, for example, 
in a purely descriptive treatise on recent 
subjects, holds his imagination unrespon- 
sive. Holding these views, the authors 
frankly state that the correct study of a 
science must necessarilv be tedions and 
dry, and then they proceed to make this 
study interesting by showing how the laws 
of physics, which to so many are indefinite 
and apart from themselves, are really the 
laws which govern all the actions going on 
about the student. Physical science, the 
authors believe, is an engine for hclping 
the mind, and to construct it properly 
there must be a logical structure of mathe- 
matical and conceptual theory and a me- 
chanical structure or suitably arranged 
plan for conducting experiments, or in 
other words, for testing the theory. The 
usual field covered by mechanics is taken 
up in the book, and the application of 
theory is everywhere shown by reference to 
actual apparatus in daily use, as well as 
by problems stated so that they have some 
meaning to the student. 


“Armature Construction.” H. M. Hobart 
and A. G. Ellis. New York. The Macmillan 
Company. Cloth. 348 pages. 420 illustra- 
tions and diagrams. 6 by 9 inches. Fur- 
nished by the ErecrtTRICAL Review for $4.50. 


This is another contribution to the ex- 
cellent text-hooks on the construction of 
dynamos which have been prepared by 
these authors. The present book is lim- 
ited, as its title shows, to the considera- 
tion of armature construction, but it takes 
up all of the phases of this work in a 
thorough manner. Five types of armature 
are considered: The continuous-current 
generator and motor, the alternating-cur- 
rent generator with revolving armature, 
the alternating-current generator with 
stationary armature, the rotary converter, 
and the induction motor. The study of 
cores is first taken up. This explains 
the specific qualities which the iron em- 
ploved for the laminations should have; 
methods of testing and the best forms for 
the laminations and slots. The machinerv 
used in preparing the lamination is 
also described. ‘The armature frame is 
next taken up, and the methods emploved 
of mounting the laminations for securing 
ventilation are thoroughly discussed. In 
the construction of small machines the 
assembling of the armature coil is a com- 
paratively simple matter, but in the large 
machines it is a more serious problem. 
The methods which have been found most 
satisfactory for this work are clearly ex- 
plained. The winding problem is then 
discussed at length and various special 


given a brief treatment. 
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types of machines come in for special 
care. The construction of squirrel-cage 
armatures is fully described, the different 
practices employed by the makers being 
shown. Another important problem is 
the construction of the commutator for 
continuous-current machines. This jis 
also satisfactorily treated. In the discus- 
sion of the various systems of winding, 
the free use of diagrams, especially colored 
diagrams, is very helpful. The book con- 
cludes with a discussion of methods of 
testing the completed machines. 


“Electrons, or the Nature and Properties 
of Negative Electricity.” Sir Oliver Lodge, 
D.Sc., LL.D. New York. The Macmillan 
Company. Cloth. 230 pages. 8% by 5% 
inches. Supplied by the ELectricat RE- 
View for $2. 

This book, written in the characteristic 
style of the author, is based upon his lec- 
ture, concerning recent progress toward 
knowledge of the nature of electricity, be- 
fore the Institution of Electrical Engi- 
necrs of Great Britain, and printed in 
vol. xxxii of the Journal of the Institu- 
tion. The subject is treated in twenty- 
one chapters and twelve appendices. The 
order of presentation is as follows: elec- 
tric and magnetic properties of moving 
electric charges; historical review of the 
fundamental work of Maxwell, Stoney, 
Kelvin, Crookes, Lenard, Hertz and many 
others; determinations of ratio of charge 
to mass; determination of charge of elec- 
tron; determination of mass and electro- 
magnetic inertia; and the electric view of 
the constitution of matter. Ionization 
and the phenomena of radioactivity are 
There is also 
an inadequate and unsatisfactory treat- 
ment of the conduction of electricity and 
of radiation. In the last chapter an effort 
is made to harmonize present views with 
the author’s modern views of electricity. 
In the appendices the derivation of many 
of the fundamental formule of the sub- 
ject are given, with references to original 
sources. This portion of the book will 
prove of great value to seriously minded 


students. The discussions of the work of 
C. T. R. Wilson and of Thomson con- 
cerning the charge on an electron, of 
Kaufmann on the increase of mass with 
increase of velocity, and of Zieman, are 
very clear, full and exact. The illuminat- 
ing style of the author can not fail to be 
pregnant with suggestions to workers in 
this field. It is to be regretted that the 
term electron is employed to represent 
particles carrving positive charges as well 
as negative. This is misleading, is incon- 
sistent with the title of the book, and is 
doubtless due to the manner of preparing 
the manuscript by modification of a four- 
year-old lecture. An index would add 
materially to the value of the book. 
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The American Electrochem- 
ical Society. 


The twelfth general meeting of the 
American Electrochemical Society will 
be held in New York city, October 17, 18, 
19 (Thursday, Friday and Saturday of 
the third week of October). 

The meeting will be opened by an 
evening session on Thursday, October 17. 
This session as well as the morning session 
on Friday, October 18, will be held at the 
Chemists’ Club, 108 West Fifty-fifth 
street. The morning session of October 
19 will be held in Havemeyer Hall, 
Columbia University. 

Headquarters for registering and in- 
formation are at the Chemists’ Club. 
Hotel headquarters are at the Hotel 
Cumberland, Fifty-fourth street and 
Broadway. 

On Friday afternoon an excursion will 
be made to the laboratories of Thomas 
A. Edison. Mr. Edison will receive the 
visitors personally. A special car will be 
provided on the Delaware, Lackawanna 
& Western Railroad, the train leaving 
West Twenty-third street at 2.15 P. M. 
On the evening of Friday a subscription 
dinner will be held in Liederkranz Hall. 
Ladies are specially invited. 

On Saturday afternoon an excursion 
will be made to the new Pennsylvania 
Railroad power plant at Long Island City, 
the New York Electrical Testing Labora- 
tories and other points or places of in- 
terest to be announced at the meeting. 

On the evening of Saturday a smoker 
will be tendered to the American Electro- 
chemical Society by the Chemists’ Club. 

During the meetings there will be an 


exhibition of some novelties of electro-- 


chemical products and apparatus at the 
Chemists’ Club. | 

The programme of papers is as follows: 

Thursday evening at 8 o’clock, illus- 
trated lecture on “Diamond and Mois- 
sanite; Natural, Artificial and Meteoric,” 
by: Dr. George F. Kunz. 

At 9.30 o'clock, lecture on “Defloc- 
culated Graphite,” by E. G. Acheson, of 
Niagara Falls, with demonstrations and 
experiments. 

Friday morning session, at Chemists’ 
Club at 9 o’clock, “On the Electrothermic 
Reduction of Iron Ores,” Albert E. 
Greene and Frank S. MacGregor. 

Discussion of the “Electric Furnace 
Experiments for the Production of Pig 
Tron at Sault Ste. Marie,” Dr. Joseph 
W. Richards. 

* «Eleetrie Furnace Experiments,” Dr. 
Tl. N. Potter. 


“Discussion of Moissan’s Experiments 
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on the Boiling Points of the Metals,” Dr. 
O. P. Watts. 

“The Electrometallurgy of Zinc,” Gus- 
tave Gin. 

“A New Application of Chlorine in 
Metallurgy,” C. E. Baker. 

“The Heat Conductivity of Carbon,” 
F. A. J. FitzGerald. 

“Granular Carbon Resistors,” Profes- 
sor S. A. Tucker. 

Saturday morning session, at Colum- 
bia University at 9 o’clock—“Physico 
Chemical Notes on the Aluminates of 
Soda,” P. B. Sadtler. 

“Action of Ammonium Persulphates on 
Metals,” J. W. Turrentino. 

“Notes on the Use of the Capillary 
Electrometer for Alternating Voltages,” 
M. G. Floyd. 

“Electroscopie Determination of Ra- 
dium in Some Tufa at Hot Springs, 
Ark.,” Dr. Herman Schlundt. 

“Electrolytic Separation of Silver and 
Copper,” H. W. Gillett. 

“Electrolytic Determination of Minute 
Quantities of Copper,” E. E. Free. 

“Electrolytic Reduction of Nitric 
Acid,” Dr. H. E. Patten and A. Robinson. 

“Electrochemical Methods for the 
Qualitative and Quantitative Determina- 
tion of Free Silicon in the Presence of 
Silica, Silicates, Oxides, Free Carbon and 
Carborundum,” W. R. Mott. 

“On the Nature of Electrolytic Con- 
ductors,” L. Kahlenberg. 

“The Electrolytic Theory of the Cor- 
rosion of Iron,” Dr. A. S. Cushman (lec- 
ture with demonstrations). 

Professor A. S. Tucker, Columbia Uni- 
versity, is chairman of the New York com- 
mittee. Alois von Isakovics, Monticello, 
N. Y., is the local secretary. 


— 0 


The American Society of 
Mechanical Engineers. 

The American Society of Mechanical 
Engineers will hold its first monthly meet- 
ing this fall on Tuesday evening, October 
8, at 7.45 o’clock, in the main auditorium 
of the Engineering Societies Building at 
29 West Thirty-ninth street, New York 
city. 

The subject of this meeting “Industrial 
Education,” 18 one in which manufac- 
turers are very much interested. 

The college technical courses and the 
student apprenticeship courses will be dis- 
cussed at length by men who have been 
in charge of theoretical and practical in- 
stitutions. Professor John Price Jackson 
has written a paper on the “College Tech- 
nical Courses and Apprenticeship Courses 
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Offered by Manufacturing Establish- 
ments.” He gives data in the form of 
letters from several of the largest manu- 
facturing establishments in America in 
which they outline the courses offered 
by the factories, and explain the manner 
of conducting the same. | 

Dr. Henry S. Pritchett, president of the 
Carnegie Foundation and president of the 
Society for the Promotion of Industrial 
Education, and Professor Dugald C. Jack- 
son, of Massachusetts Institute of Tech- 
nology and president of the Society for 
the Promotion of Engineering Education, 
will deliver short addtesses on the sub- 
jects allied to their societies. Other manu- 
facturers have been invited to speak in- 
formally at the meeting of their experi- 
ences and altogether it is expected that 
the meeting will prove interesting and 
instructive. 

— 0 
The Railroad Museum of the 
German Government. 

In the issue of the Railroad Gazette for 

September 27 there is an article describ- 


ing and illustrating the new railroad 


museum of the German government. This 
was formally opened by the Emperor some 
months ago, and all sections of the build- 
ing are now open to the public. The 
museum is located in an abandoned ter- 
minal of the Berlin-Hamburg line in the 
northwestern section of Berlin. A large 
power plant has been installed to generate 
steam for heating and electricity for light- 
ing and operating motors and for furnish- 
ing compressed air to work several] models 
for demonstrating purposes. The exhi- 
bition space covers 52,000 square feet, 
and comprises a long main hall with an 
arched glass roof, and a number of smaller 
rooms in both wings. A few exhibits are 
so large, however, that they have been 
placed outside in the adjoining court- 
yard. 

The museum comprises three large sec- 
tions—railroads, marine engineering, 
architectural and construction work. In 
the section devoted to signal and safety 
devices no less than 500 devices designed 
to insure the safety of the traveling pub- 
lic are exhibited. An electrically operated 
interlocking plant and two mechanical 
plants are erected and can be operated 
in connection with a complete track lay- 
out, switches, signals, ete., without. This 
is similar to the railroad exhibit of the 
German government at the St. Louis Ex- 
position in 1904. In addition, an elec- 
tropneumatic interlocking plant and 3 
number of block signal installations M 
full size, as well as in miniature, are 
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shown: ’ Many of them can be operated, 


and they are equipped with telegraphic 
and telephonic apparatus connected with 
other parts of the system, in order to show 
the mutual relation of each to the whole. 
Electric alarms, all apparatus used by 
the station master, and block signals for 
single and double tracks are placed ready 
for operation. Old and new types show 
the considerable development of these de- 
vices. 

In the section devoted to the applica- 
tion of electricity as a motiye power many 
gifts have been received from the two 
leading electrical firms of Germany. This 
section shows the development of elec- 
trical apparatus from the earliest begin- 
nings. A large picture on the wall shows 
the first electric train, which was op- 
erated in 1876 during the Berlin Expo- 
sition. The exhibit includes full-sized 
controllers, rail joints, overhead wires, in- 
sulators, track switches, underground con- 
duits, motors, ete. The chief attraction is 
a model, one-tenth size, of the high-speed 
car which exceeded 200 kilometres per 
hour during the 1903 trials on the Berlin- 
Zossen road. There is also shown the 
first practical single-phase motor ever 
built. There are sections devoted to rail 
manufacture, roadbed development, loco- 
motive and car construction, shop and 
mechanical appliances, railroad manage- 
ment and welfare work. 


— 0 
Exposition at Seattie in 1909. 


With characteristic energy the manage- 
ment of the Alaska-Yukon-Pacific Expo- 
sition, which is to be held at Seattle, 
Wash., from June 1 to October 15, 
1909, has already completed many of its 
plans, and active operations have been be- 
gun. On June 1, with appropriate cere- 
monies, ground was broken on the site of 
the forthcoming exposition, and during 
the next two years every effort is to be 
made to have the great undertaking con: 
plete in every particular. 

The idea of holding an exposition at 
Seattle was first suggested about two years 
ago, and the exposition corporation or- 
ganized on May 8, 1906, while the offices 
of the exposition were formally opened 
June 1 of the same year. The campus 
of the University of Washington was 
selected as the site of the proposed world’s 
fair on June 22, and on October 2, in a 
single day, the people of Seattle responded 
to the oall for subscriptions to the capital 
stock of the enterprise, then fixed at 
$500,000, by over-subscribing this amount 
to the extent of $150,000. The pre- 
liminary plan of the exposition was 
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adopted on November 5, and from that 
time until the present the selection of 
sites for the principal buildings, planning 
of the grounds and exposition structures, 
etc., have gone forward rapidly. 

On January 1 of the present year com- 
missioners were sent to every state in the 
American union to secure their participa- 
tion. The state of Washington, in whic 
the exposition is to be held, was natural 
the first to respond, appropriating $1,000,- 
000 for the purpose. Oregon and California, 
the other two Pacific states, have already 
made appropriations of $100,000 each; 
Pennsylvania has appropriated $75,000, 
while Missouri and Utah have also already 
made appropriations. Congress has not 
vet enacted the bill which was introduced 
at the last session, and which passed the 


Senate but not the House, appropriating | 


$700,000 for this exposition, and it is 
now proposed that the new bill to be in- 
troduced at the next session shall provide 
for an expenditure of more than $1,000,- 
000 for the exhibits and buildings of the 
general government, Alaska, Hawaii and 
the Philippines. Altogether, at the pres- 
ent time more than $2,000,000 have been 
raised and are available for exposition 
purposes, and this total is likely to be 
more than doubled by government and 
state appropriations during the next few 
months. 

One of the most important results of 
the proposed exposition will be to direct 
the attention of the commercial world to 
Alaska, a region the resources of which 
have been somewhat overlooked. The 
United States government paid $7,200,- 
000 for this region of nearly 600,000 
square miles, thirty-nine years ago. It 
has proved a good investment, since 
Alaska has produced $125,000,000 in gold, 
$80,000,000 in furs, and $95,000,000 in 
fish, and has yielded in revenue to the 
government alone no less than $11,000,- 
000. Its mineral resources have as yet 
hardly been scratched, while it forms one 
of the world’s most important timber re- 
gions at the present time. Immense areas 
are also suitable for agriculture, and it is 
likely that during the next two or three 
decades the population, wealth and com- 
mercial importance of this immense ter- 
ritory will increase several fold. 

This bringing together of the shores of 
the Pacific in trade will be made possible 
by exhibits of the products of each. The 
foreign exhibits at the Alaska-Yukon- 
Pacific Exposition will be confined strictly 
to the products of countries bordering on 
the Pacific Ocean. Participation will be 
invited from Australia, Canada, Ceylon, 
Chili, China, Colombia, Costa Rica, Ecua- 
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dor, Formosa, Korea, French * Kast In- 
dies, German Colonies, Guatemala, Hon- 
duras, British India, Japan, Mexico, 
Dutch East Indies, Nicaragua, New Zea- 
land, Panama, Peru, Philippine Islands, 


Straits Settlements, Siam and Salvador. 


In addition to the foregoing the United 
States, Great Britain, France, Germany, 
Russia and the Netherlands will be in- 
vited to make exhibits representative of 
their interest in Pacific trade development. 
It will be the plan of the exposition, as 
far as practicable, to induce the foreign 
nations that participate to erect their own 
buildings and install therein collective and 
competitive exhibits. 

The exposition site, which is 255 acres 
in extent, borders for more than a mile 
and a half on Lake Union and Lake Wash- 
ington, the latter being the largest body 
of fresh water in the Pacific Northwest, 
and is within the city limits of Seattle, 
being only twenty minutes’ ride by elec- 
tric car from the business centre.—Bulle- 
tin of the American Association of Com- 
merce and Trade in Berlin, Germany, Sep- 


tember 15. 
= oS 
Technical Publicity Associa- 
tion. 


The Technical Publicity Association 
devoted the first mecting of the year, 
September 26, to the consideration of 
“The Mailing List.” N. W. Gage, of the 
“Buyers’ Reference,” and Burdette Phil- 
lips, of the “Central Station List” and 
“Electric Railway Directory,’ addressed 
the association and a long discussion fol- 
lowed in which various members told their 
experiences in making and using mailing 
lists, and in some instances compared 
this form of advertising with trade maga- 
zine advertising. 

It was decided to take up other phases 
of this broad subject at the October meet- 
ing of the association. 

Power by Wireless. 

Newspaper dispatches announce that a 
young Lyons, France, scientist asserts that 
he has discovered a means of transmit- 
ting electrical energy without wires. Ex- 
periments have been proceeding at the 
home of a Lyons manufacturer named 
Auguste Villy. A miniature car running 
on rails was recently propelled a distance 
of 200 yards by means of power from an 
electric transmitter. Details of the proc- 
ess are withheld, but it is said that a 
syndicate has been formed to work the 
invention, 
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The Invention of the Electric 
Furnace. 

Without wishing to detract, in any way, 
from the credit due to Moissan for his 
admirable work in developing and utiliz- 
ing the electric furnace, attention is 
called here to the early work of Louis 
Clerc, who devised and patented an elec- 
tric furnace in 1881. This work was 
done in an endeavor to manufacture a re- 
fractory material which might be used 
in a lamp, known as the “Soleil,” the 
principle of which was similar to that of 
the calcium light. As no natural ma- 
terial could be found which would stand 
the intense heat. of the electric are, Clere 
endeavored to make a substance which 
would meet the requirements. In this 
he was, of course, unsuccessful and the 
lamp was eventually abandoned. The 
work which he did on the electric furnace 
is interesting, however. Clere tried two 
sources of intense heat, the electric are 
and the oxvhydrogen flame. He also 
proposed using the two simultaneously in 
the hope of reaching still higher tem- 
peratures. The furnace consisted of a 
block of refractory material, such as a 
mixture of a metallic oxide and calcined 
magnesia, hollowed out and covered with 
a lid of similar material, through which 
the substance to he treated could be in- 
troduced. The cavity might be of any 
form, though spherical was preferred. The 
electrodes were introduced at the sides, or 
if the oxvhydrogen was used, two or more 
burners were inserted from the sides. As 
many electrodes as were desired might 
be employed with the electric type, and 
these could draw their current, in pairs, 
from independent sources. Springs were 
used to advance the carbons as thev were 
burned away and it was suggested that 
the oxygen and hydrogen gases might be 
Introduced through passages in the elec- 
trodes.—Translated and abstracted from 
L Industrie Electrique (Paris), Septem- 
ber 10. 

< 
Hydraulic Power in France. 

A general discussion is given here of 
the hydraulie developments in France and 
of the power sitea as vet undeveloped. 
Fuel is searee in that country, a condi- 
tion whieh inereases the value of 
its waterfalls. It js estimated that 
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the total power developed by steam 
engines in France, at the pres- 
ent time, is 8,900,000 horse-power, of 
which 6,700,000 horse-power is employed 
on the railroads, leaving 2,100,000 horse- 
power for industrial undertakings of 
various kinds and 100,000 horse-power for 
inland navigation. These figures are for 
the nominal horse-power. Allowing 
eighteen hours’ operation a day for the 
stationary engines, a high margin, eight 
hours for the railways and twelve hours 
for engines emplovel in inland naviga- 
tion, it appears that 34,000,000,000 ef- 
fective horse-power hours are utilized dur- 
ing a vear, which corresponds to continuous 
operation at the rate of 3,860,000 horsc- 
power. This is the field which may be 
supplied by hydraulic development. The 
water powers of France have not been 
gauged with very great accuracy, so that 
the total hydraulic power available is not 
really known. The country, however, is 
favored in the matter of water courses and 
waterfalls. On the non-navigable rivers 
throughout France there are at present 
46,000 hydraulic installations of all kinds, 
the total available power of which is 
500,000 horse-power. On the navigable 
rivers there are 1,500 such installations 
with a total of 80,000 horse-power. The 
small average of these plants is due to 
the large number of old water-wheels 
still running. Much hydraulic power, 
however, remains undeveloped. In the 
Higher Alps Department a total of 300,- 
000 can be obtained during the dry sea- 
son and 500,000 during the wet season. 
The corresponding figures for Savoy are 
320,000 and 650,000 horse-power, and 
for the Maritime Alps, 70,000 and 
140,000 horse-power. It is estimated that 
the whole region between the Alps and 
the Rhone would yield 3,000,000 horse- 
power during the dry season and 5,000,- 
000 during the wet. In the departments 
adjoining the Pyrenees 1,300,000 horse- 
power is available during the dry season, 
and in the central section there is 900,000. 
In the other departments of France the 
total available power is estimated at 1.400,- 
000 horse-power. The total hydraulic 
power for France is said to be between 
9,000,000 and 10.000.000 horse-power.— 
Abstracted from Engineering (London), 
September 13. 
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Two New Methods of Operating Rail- 

ways by Alternating Currents. 

The first method of driving, which is de- 
scribed here by G. Sahulka, has been de- 
vised for applying alternating-current 
motors to railways, the particular type of 
motor employed being the induction mo- 
tor which is normally a constant-speed 
machine. To obtain the desired variable 
speed, both elements of the motor are 
mounted so as to be rotatable and the ab- 
solute specds of the elements are varied 
without changing their relative speeds. 
This is accomplished by attaching one ele- 
ment, say the inner, rigidly to the axle 
which drives the car and also mounting 
on this axle a direct-current motor of 
smaller size. The outer element of the 
induction motor is then mounted on a 
quill carried on the same axle and drives 
through gears a direct-current dynamo. 
This dynamo is also smaller than the in- 
duction motor and it supplies current to 
the direct-current motor on the driving 
axle. By controlling the potential of this 
dynamo, any speed of the driving axle 
may be obtained without much affecting 
the relative speeds of the induction motor 
elements and without much change in the 
efficiency of the driving system. At high 
speeds the greater part of the driving 
power is obtained directly from the in- 
duction motor. At lower speeds it 1s 
obtained indirectly through the direct- 
current system. ‘This system differs in 
this respect from other motor-generator 
systems, since the main motor supplies 
part of the driving power directly, and 
also in the size of the direct-current gen- 
erator and motor, each of which need be 
only about. half the size of the main mo- 
tor. To start the main motor the ordinary 
starting resistance may he employed, but 
these also mav be small, as the motor need 
not start under heavy load. The second 
method proposed also makes use of a 
three-phase induction motor, utilizing 
this, however, as a potential transformer 
and a frequency changer. The motor has 
a definite two-phase winding and 18 
started in the usual way on resistances. 
After it has reached full speed, low-poten- 
tial, low-frequency currents are Grawn 


from the rotor and supplied to two 8! 7 
By varying 
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phase commutator motors. 
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the current taken by these motors, the 
speed of the car may be controlled.— 
Translated and abstracted from Elektro- 
technische Zeitschift (Berlin), August 


29. 
< 


A Suggestion for the Improvement 
of the Small Power Load. 


There are two ways in which a supply 
company can increase its sale of current. 
These, according to H. S. Hatfield, are 
first by getting new customers, and sec- 
ond by persuading the present customers 
to take more current. The second is 
thought to be the easier and the more 
profitable way. The private lighting cus- 
tomer in England at present avails him- 
self to but a very small extent of the offer 
of cheap power. The objection is that the 
supply must be separately metered, and it 
is necessary either to install a separate 
service for the purpose, or to use a sub- 
meter. The cost of a separate service is 
the great bar to the extension of the use 
of heating and power appliances. The 
sub-meter system is free from this ob- 
jection and moreover the meters may be 
removed from one point and installed else- 
where when they are no longer needed, so 
that a heavy investment in instruments is 
not necessary. Another advantage in 
England is the power of the supply com- 
panies to install sub-meters, while they 
are not authorized to put in the extra 
wiring which would be required for a 
separate system. The sub-mcter system 
has, however, a few objections. One is want 
of flexibility, since the power appliances 
must be installed near the meter. The 
second is the cost. of a full-sized meter for 
such service. Another is the unsiglitliness 
of such an instrument in an ordinary 
room, and there is moreover the liability 
of making mistakes in reading the me- 
ters and in adjusting the accounts. 
Another trouble would be to adapt the 
sub-meter system to those customers sup- 
plied on the demand indicator system. 
To overcome these objections, a special 
type of meter has been devised, which 
is here described by Mr. Hatfield. This 
is a small mercury electrolytic meter 
adapted to be installed on any outlet. A 
Special receptacle on this instrument is 
used to supply the current to the heating 
apparatus or meter, while an ordinary out- 
let enables the circuit to be run to a 
lamp. The form of service only is me- 
tered. These meters are small and in- 
conspicuous. They do not cut out the 
lamp where they are installed, and can 
be put in place at little expense.—Ab- 
stracted from the Electrician (London), 
September 13. 
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Power as a National Problem. 

One of the features of recent legisla- 
tion by the nations has been the determina- 
tion of the conditions under which na- 
tional power resources may be utilized in 
their application to industrial processes. 
A very striking illustration of this ques- 
tion is that centering at Niagara Falls, 
where it is desired to preserve the natural 
beauty of the falls, and yet the value of 
this water power as an asset is well ap- 
preciated. Incidentally, questions come 
up of the extent to which power may be 
produced by the subjects of one country, 
in this case Canada, and transmitted to 
factories on territory under an entirely 
different government. A more recent ex- 
ainple is a proposal of the Norwegian 
government passed lately by the Storthing 
and ratified by the council of state, re- 
stricting ieases or sales of electric power 
to foreigners. A temporary act passed in 
June, 1906, concerning the right of ac- 
quisition, working of mines, waterfalls 
and forests, has been extended until April 
1, 1908, when it will be supplemented by 
another act specifying the regulations 
which are going into effect and which 
will put a considerable amount of ditti- 
culty in the way of exploitation by 
foreigners of these Norwegian resources. 
These two instances indicate that a new 
factor in imperial politics is rapidly ap- 
proaching a dominant position. In the 
past the command of the sea, the opening 
of new markets and the exploitation of 
barbarous countries have created situa- 
tions of imperial policy which have had 


to be decided either by diplomatic con- , 


ference or resort to arms. The feature 
of the twentieth century in national poli- 
cies will probably be the disposition of 
national power resources. The author 
then endeavors to foresee what would be 
the effect of the power development at 
Niagara Falls on the industries of this 
country and Canada. He points out the 
population within 700 miles of Niagara 
Falls was nearly 57,000,000 when the last 
census was taken. The centre of, the 
population is only 230 miles southwest 
of the falls. For these reasons, he be- 
lieves that the manufacturing interests of 
the country would largely converge toward 
the falls. The position at present is that 
Canada and the United States share the 
advantages of water power at the falls, 
and reciprocate in the production and 
distribution of electricity derived from 
the falls. American citizens are depend- 
ent upon the proper performance of Cana- 
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dian power companies, and this point has 
been the subject of restrictive legislation 
in recent times, this legislation in itself 
limiting the future expansion of electric 
power utilization in the district. The com- 
plexity of the arrangement is bad enough 
even at present when the two countries 
are in amicable relationship. What would 
happen to the manufacturers in that area 
were diplomatic relations ruptured be- 
tween the two nationalities, it is hard to 
conceive. Certain it is that ruin would 
face many industries at present living on 
good profits. Another form of natural 
power is the oil supplies, and the utiliza- 
tion of these will be much larger in the 
future. The control and development of 
these resources is a serious problem in 
certain countries, such as Russia, where 
the situation at the present time is very 
disorganized. The chief power resource 
in England is coal, as the water powers 
there are of little moment. At the pres- 
ent time, the coal producers are export- 
ing coal in large quantities, but for- 
tunately it seems that these resources are 
almost inexhaustible. The great power 
problem at present attracting attention in 
England is that of producing electricity 
in large quantity and supplying this over 
large areas at low rates. There is no 
danger that the supply will be curtailed 
through natural causes for many years 
to come, and the opportunity for Great 
Britain at the present time is to utilize 
these cheap sources of power in develop- 
ing her manufacturing industries. In 
Germany the situation is rather peculiar, 
since German syndicates prefer to buy 
Welsh coal rather than develop their na- 
tive resources. Any other government 
would encourage the development of its 
mines. After thus covering the field, the 
author decides that for the immediate 
future England holds the unique posi- 
tion. Norway, which could be the most 
formidable rival, has handicapped herself 
by legislation. America and Russia are 
not in a state of complete political and 
financial stability. lt is confidently ex- 
pected that the northeastern counties of 
England will, in the near future, develop 
into the focus of electrochemical and 
other industries which require for their 
operation the use of cheap power. The 
recent establishment in that section of 
several electrochemical and metallurgical 
industries seem to be omens of the future. 
—Abstracted from the Electrical Review 
(London), September 13. 
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A Balanced Automatic Engine 
Governor. 

The single-spring balanced governor 
used on American-Ball engines brings 
about a regulation as close as 
one-eighteenth of one per cent 
total departure from norma} 
speed with the whole load sud- 
denly thrown on or off. This 
regulation has been secured with 
regularity, and the builder of 
these engines guarantees a maxi- 
mum departure under extreme 
service conditions of one per cent. 
It might seem futile to spend 
time and money in attempting to 
improve on a governor which 
will give regulation as close as 
this, but one of the important 
features of the apparatus designed and 
manufactured by the American Engine 
Company, Bound Brook, N. J., is effi- 
ciency over long periods of time. In order 
to produce a governor which would not 
only regulate closely upon test, but would 
continue to regulate at this point, the com- 
pany has devoted several years of experi- 
mentation to the design of a new form 
of spring-balanced governor. 

One of the principal defects of the 
single-spring balanced governor has been 
the tendency for the moving weight to 
swing outward and inward during the 
revolution of the flywheel and cause a 
slight hunting or pumping effect. 

In the earliest types of American-Ball 
engines this defect of single-weight gov- 
ernors was corrected by the adoption of 
the two-weight system illustrated in Fig. 
1. This design, without substantial change, 
is that which has been in use on the 
American-Ball engines for many years, 
and which has produced in some cases 
the remarkably small speed variation of 
one-eighteenth of one per cent under the 
most extreme conditions of shifting loads. 

As shown, the governor comprises two 
pivoted masses linked together, whose ro- 
tative motion is opposed by a single radial 
spring. The gravity of each mass com- 
pletely balances the gravity of the other 
in all positions of the flywheel, so that this 
design exhibited no tendency toward 
“pumping” or pounding even on very low 
speeds. However, the bellying of the 
single spring from centrifugal force does 
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produce a certain amount of deformity 
from the normal and a certain amount of 
wear. 


In the latest design, indicated in Fig. 


Fig. 1.—AMERICAN-BALL Two-WEIGAY 
GOVERNOR. 


2, the relation of the parts is as follows: 
A—valve-actuating stud; B—eccentric 
pin-carrier ; C—eccentric pin-carrier bush- 
ing; D—governor weight; E—governor 
link; F—radial spring; G—tangential 


be dispensed with by slightly changing the 
proportions of the other members with 
advantage. The second apparent change 
is in the spring arrangement, where two 
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Fic. 2.—New FORM or AMERICAN-BALL SPRING- 


BALANCED GOVERNOR. ` 


springs, tangentially and radially ar- 
ranged, are substituted for the single 
spring. 

A two-weight system is employed to 
secure a governing effect, the rotative pull 


Fic. 3.—NEW SPRING-BALANCED GOVERNOR APPLIED TO AMERICAN-BALL ENGINE. 


spring; H—knife-edge; I—stop; J—ec- 
centric rod; K—governor eye-bolt. 
Referring to Fig. 2 and Fig. 3, it will 
be seen that in the improved design, the 
centre-pivoted mass, or eccentric pin-car- 
rier, as it is called, is shorter than in 
the original type. It was found by ex- 
perimentation that this extra mass could 


being the combined cffect of angular in- 
ertia and centrifugal force, with the com- 
plete elimination of gravity forces a8 af- 
fecting in any way the behavior of the 
system. A centrifugal pull, varying with 
the speed, is produced by means of the 
eccentrically pivoted governor OF weight 
arm, and secures gravity balance for the 
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system by linklng this outer arm with the 
concentrically pivoted eccentric pin-car- 
rier. 

An entirely novel feature of the present 
American-Ball governor is the peculiar 
arrangement of the springs. Where a 
single spring is used (as was the case in 
the governor made by the American En- 
gine Company up to comparatively re- 
cently—see Fig. 1) the centrifugal force 
and gravity of the spring disturbs the 
functional balance of the system. 

By dividing the spring force into two 
springs acting at right angles to each 
other, one tangential, the other radial, a 
resultant spring effect is obtained, acting 
in direct line with the governor eyebolt 
and knife-edge. This arrangement sup- 
presses swinging or pumping and causes 
the spring arm and centrifugal arm to 
shorten together as the engine tends to 
speed up, maintaining a constant propor- 
tion between the two, hence a constant 
speed. At each stage of a revolution, the 
errors of swing and tension variation 
normally incident to one spring, are cor- 
rected by the other, maintaining a bal- 
ance, which, apart from other advantages, 
reduces the wear on the knife-edge. 

Another important advantage of this 
arrangement of springs is that slackening 
one spring and tightening the other af- 
fords means of making refined adjust- 
ments by changing the initial tension of 
the spring system. ‘The range of such 
adjustments may be increased by varying 
the relative strength of the springs, not 
only by setting up or slacking off, but by 
actual substitution of stronger or lighter 
springs as the requirements of the case 
may direct. 

If in testing the governor, the engine 
speed is found to fail off too much, the 
radial spring is made weaker; if the speed 
increases unduly, the tangential spring is 
made weaker than the radial spring. Thus, 
governing elements are secured which do 
not get out of adjustment even after long 
usage, because wear is reduced to a mini- 
mum and the system’s members are mutu- 
ally corrective in their opposing tenden- 
cies. 

Some months ago the American Engine 
Company, of Bound Brook, N. J., was 
granted very compleie patent protection 
on the new self-contained governor, with 
which it, after thorough test, equips all its 
engines. 
have shown that the governor will remain 
in adjustment for effective functioning 
for more than eighteen months after set- 
ting, keeping the speed regulation well 
within one per cent under severe fluctua- 
tions of load. 


Experience and observation 
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Iron-Clad Portable Measuring 


Instruments. 

The General Electric Company, Sche- 
nectady, N. Y., is offering a new line 
of iron-clad portable measuring instru- 
ments of a quality that will meet the re- 
quirements of the most exacting service. 

The voltmeters and wattmeters are con- 
structed on the direct-reading dynamo- 
meter principle, while in the ammeters 
the Thomson inclined coil principle is ap- 
plied. Mechanically these instruments 
are substantial in construction, with light- 
weight moving element, not susceptible to 
injury in transportation. The coils of 
these type P-3 instruments are entirely 
surrounded by a laminated iron shield 
which thoroughly protects them from the 
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power-factor without appreciable error. 
The voltmeter and wattmeter may be used 
interchangeably on direct or alternating 
current. The ammeter, although pri- 
marily an alternating-current instrument, 
may also be used on direct-current circuits 
by taking reverse readings. 

The scales of type P-3 instruments sub- 
tend an arc of approximately ninety de- 
grees and are very legible, as may be noted 
by reference to the accompanying illus- 
tration. 

As portable instruments must first of 
all be accurate and capable of retaining 
this accuracy in service, special attention 
in design details has been devoted to this 
feature. Careful attention has been given 
to the construction of the jewels and 
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influence of external magnetic fields. One 
of the severest tests of the reliability of 
these instruments when used for labora- 
tory or general testing purposes is their 
ability to give accurate indications when 
used in the vicinity of external magnetic 
fields. 

The instruments are excellent in me- 
chanical construction, are neat in appear- 
ance and very substantial. They are con- 
tained in wooden carrying cases provided 
with hinged cover and snap lock. By the 
removal of the interna] molded cover and 
three additional screws, the entire me- 
chanism can be taken from the case. The 
binding posts are brought out at the top 
of the instrument and are provided with 
suitable thumb-screws for securing the 
leads which connect the instrument to ex- 
ternal circuit. l 

The type P-3 instruments may be used 
on circuits of any frequency, wave-form or 


pivots, as these have great influence upon 
the continual accuracy of indicating in- 
struments. The pivots are made from 
the best grade of steel, specially hardened 
and highly polished, and are suspended 
in high-grade sapphire jewels which are 
practically indestructible. The pointer 
fluctuations are damped by means of Fou- 
cault currents set up in a thin aluminum 
segment which is attached to the shaft 
and oscillates with each movement of 
the pointer in the field of two astatic- 
ally arranged permanent magnets. The 
weight of this segment balances the weight 
of the pointer, thereby maintaining equi- 
librium without extra counterweights. 

Type P-3 ammeters are made self-con- 
tained in capacities up to and including 
thirty amperes; voltmeters up to and in- 
cluding 750 volts and single-phase watt- 
meters in capacities up to and including 
thirty amperes and 750 volts. 


A New Fault-Finder. 

The extensive development of the tele- 
phone industry in recent years, and the 
growing tendency to install the wire plant 
underground, have brought about an in- 
creased necessity for reliable and accurate 
fault-locating apparatus which could be 
used by men who have been trained to the 
practical understanding of the wire plant, 
but have not had the benefit of technical 
instruction. A fault-finder showing 
where the wire was open, grounded or 
crossed with another wire, without the 
necessity of the use of algebraic formula, 
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variable slide resistance to be gotten in 
practically infinitesimal steps, having a 
resistance of not less than 100 ohms, and 
at the same time being so substantial as 
to last indefinitely. 

In the cover of the apparatus are con- 
tained in unmathematical, simply ex- 
pressed language and clear diagrams, in- 
structions for making the many kinds of 
tests to which this apparatus is adapted. 
By connecting the faulty and good wires 
and ground to the binding posts, and set- 
ting the three switches as directed, any one 
without previous experience may locate 
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is a device for which there is much use 
in telephone systems throughout the 
country. 

The Leeds & Northrup Company, of 
Philadelphia, Pa., has for years been 
manufacturing fault-locating apparatus. 
Cooperating with many practical wire 
chiefs and skilled telephone engineers, 
this company has developed a fault-finder 
which fills the practical requirements of 
reliability, simplicity, rapidity of applica- 
tion and accuracy in indication. 

The appearance of the apparatus is well 
shown in the accompanying illustration. 
The size of the box, complete with the 
contained, battery, is six and one-half 
inches by eight inches by ten inches, and 
it weighs ten and one-half pounds. While 
the circular slide in the illustration might 
suggest a contact moving over a delicate 
and easily-broken slide wire, this is not the 
construction used. A new method on which 
the Leeds & Northrup Company holds 
United States patents enables a uniform 


a great majority of the faults and opens 
such as occur in telephone cables. 

The directions give an arrangement by 
which the resistance of the conductor loop 
can be directly measured with accuracy. 
Four methods are given by which faults 
may be located; these faults being either 
grounds or crosses between the wires. 
Generally these methods may be used in 
succession for the same faults, thereby 
checking each other. The directions 
show how, by connecting to the posts a 
telephone and a small buzzer, the dis- 
tance from the station to the point where 
a wire is broken may be located with 
simplicity and accuracy. The same ap- 
paratus can be used by a new method to 
measure high resistances, such as the re- 
sistance of faults. The set contains its 
own batteries but can be used with an out- 
side battery not exceeding 110 volts. When 
such an outside battery is used, resistances 
of several megohms may be measured. 

The simplicity of the apparatus, to- 
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gether with the clearness and fulness of 
the directions for using it, make it adapt- 
able for the immediate use of practical 
men who have to work on cables. 
— 0 
The First Year of the 
Simplon Tunnel. 

The Simplon tunnel was opened to 
regular service on June 1, 1906. The re- 
sults of the first year of operation are 
given as follows in the Swiss Bulletin 
Technique: 

The shipments have amounted to 27,- 
400 metric tons into Italy and 29,400 tons 
into Switzerland, or a total of 56,800 tons 
carried, which includes that sent into 
Italy from France by way of Switzerland 
and vice versa. The traffic is very light, 
either because the route is new and not 
well known or because, with rates the 
same, it does not present sufficient ad- 
vantages, as compared with the Mont 
Cenis route, to attract business. Of the 
traffic so obtained about 50,000 tons was 
destined for delivery in Switzerland or 
the valley of Ossola. The figures are rep- 
resented as being comparatively high for , 
the opening, for a maximum estimate of 
100,000 tons had been made, based upon 
the traffic sent through the Simplon dur- 
ing the first year of its exploitation, and 
it is expected that these figures will be 
reached during the second year of opera- 
tion. 

The total number of passengers carried 
during the year can not be accurately 
stated as yet, but it is estimated to have 
been about 430,000 in the two directions. 

In estimating the receipts, they are 
based upon the average rates of the Fed- 
eration railroads, and they are placed at 
the gross sum of 42,000 francs per kilo- 
metre (about $13,580 per mile) for the 
main tunnel. It is to be noted, however, 
that this income of 42,000 francs per 
kilometre is obtained by applying, to both 
passengers and freight, double the rates 
received in 1905 by the Federation rail- 
roads, and if the Simplon rates of 8.05 
centimes per ton for freight and 3.77 cen- 
times per kilometre for passengers were 
to be applied the receipts would drop to 
20,758 francs. This sum, therefore, rep- 
resents but half the traffic that will be 
required before the 42,000 francs will 


actually be reached, so that the report of 
the traffic is, to a certain extent, illusory. 
With the actual receipts per kilometre 
between Brigue and Domodossola as the} 
are, there still remains a large margi? 
to be made up before the 50,000 iran 
receipts per kilometre will be reached a 
which time the second track is to be '® 
in the tunnel—Railroad Gazette, Sep- 
tember 27%. 
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Motor-Starters With Switches 
and Fuses Attached. 

The accompanying illustrations show a 
line of motor-starters with switches and 
fuses attached, placed on the market by the 
Ward Leonard Electric Company, Bronx- 
ville, N. Y. For sizes below those requiring 
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starter, and this line switch is not opened 
except when the motor is developing high 
protective volts. The real closing of the 
motor circuit is upon the rheostat and 
these rheostats are equipped with circuit- 
closing and breaking switches. The cir- 
cuit is never opened on the rheostat con- 


Fie. 1.—F1vE-Horse-Power, 125-VOLT 
MotTor-STaRTER. 


twenty-five ampere fuses an approved 
combination switch and fuse is used, with 
a porcelain base. In larger sizes approved, 
plain-finished switches and fuses are used. 
Fig. 1 shows a five-norse-power, 125-volt 
motor-starter. Fig. 2 shows a back view 
of Fig. 1, illustrating the method of at- 


Fie. 8.—Taree-Horse-Power, 220-VoLT 
MoToR-STARTER. 


taching the switch and fuses. Fig. 3 
shows a three-horse-power, 220-volt motor- 
starter. Fig. 4 shows a three-horse-power, 
110-volt motor-starter with a back-mount- 
ing slate. ; 

It is the intention of the Ward Leonar 
Electric Company to quote such low prices 
upon this apparatus that it will be found 
more profitable to install the combined 
motor-starter and switch and fuse than to 
install the switches and fuses separate 
from the rheostat, with the necessary wir- 
ing connections, etc. | 

A motor line switch is not closed except 
when the circuit is open upon the motor- 


Fie. 2.—Back View or Frve-Horse-Power, 
125-VoLT Motror-STARTER. 


tacts. There is provided an auxiliary 
initial contact, which is a separate, remov- 
able part readily renewable, and so placed 
that no are at the auxiliary contact can 
burn the stationary contact segments or 
the movable contact shoe. Supplementing 
the initial contact there is provided a 


separate, renewable, spring-actuated flip- 
per switch, carried by the rheostat arm 
and connected to it by a flexible copper 
cable. This flipper switch breaks the arc 
between it and the auxiliary initial con- 


‘tact by a quick snap action, independent 


of the slowness of movement of the opera- 
tor’s hand. 

In the case of motor-starters larger 
than ten horse-power the arc-rupturing 
parts of the initial contact are provided 
with magnetic blowouts. 

These rheostats are of the universal 
type, and can be used to start any known 
type of direct-current motor at its rated 


Fia. 4.—THREE-HorsE-Power, 110-VoL_t MOTOR- 
STARTER, WITH Back-MoountTING SLATE. 
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horse-power and volts, whether series or 
shunt-wound, variable or fixed speed. They 
are fully equipped with approved switch 
and fuses as part of the rheostat, ready 
for mounting; have sufficient capacity for 
one-minute starting duty; are approved 
by the Underwriters for use in dirty or 
dusty places, and the resistance is en- 
closed and will not rust out. 


— 0 
Primary Battery Renewals. 

Two of the important points to con- 
sider in choosing primary batteries for use 
on a gasolene engine arc simplicity of con- 
struction and adaptability for rapid and 
easy renewal. In the case of the Edison 
primary battery the renewals are very in- 
expensive. The manufacturer claims that 
there is no deterioration of its permanent 
parts, and each time the battery is re- 
newed it will last as long and deliver 
the same current as when it was new. 
When this is considered, the first cost is 
lost sight of in the advantage to be gained 
by the economical renewals. Zinc, black 
oxide of copper and a solution of high- 
grade caustic soda are the elements used 
in the Edison primary battery. The bat- 
tery requires no attention until exhausted, 
unless, through carelessness, it is short- 
circuited. 

The battery is made by the 
Edison Manufacturing Company, 
10 Fifth avenue, New York city. 

ar 


St. Paul Raliroad to 
Electrify Bitter Root 
Division. 

It is announced that plans are 
under consideration for the elec- 
trification of the Bitter Root 
Mountain Division of the Chi- 
cago, Milwaukee & St. Paul’s 
extension to the Pacific Coast. 
The section of the line which it 
is planned to operate by electric- 
ity is about fifty-four miles long. 
It includes 8,000 feet of tunnel through 
the Bitter Root Mountains and the grades 
on both sides of the mountain. 

Coming so soon after the adoption of 
plans by the Great Northern for the elec- 
tric operation of its Cascade tunnel and 
approaches, and within a few days of the 
letting of contracts for the electrification 
of some of the Southern Pacific’s lines 
in California, the St. Paul’s plans are 
regarded as indicating the extent to which 
electricity is being substituted for steam 
power in the operation of through rail- 
road lines. 


UE 
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Current Electrical News 


DOMESTIC AND EXPORT. f 

 INTERURBAN MERGER PLANNED—What is believed to be 
a preliminary step toward the merger of the Indiana Union Trac- 
tion Company and the Illinois Traction Company has been taken 
by officials of the former road. The step is the extension of the 
latter company’s line from Danville to Lafayette, Ind. The Indiana 
Union Traction Company of Indiana practically controls all of the 
interurban lines in that state. President W. B. McKinley, of the 
Illinois company, is quoted as saying a link that will connect the 


two systems probably will be commenced during the coming 
winter. 


MERGER OF CALIFORNIA ELECTRIC LINES—A new com- 
pany, to be known as the Northern Electric Railway Company, has 
been formed to take over the Northern Electric Company's lines 
and to construct an electric railroad system to cover the entire 
Sacramento Valley, California. Among the lines to be constructed 
will be one from Marysville to Meridian and to Colusa, and up the 
west side of the valley; and a line to Red Bluff and north to Kennet 
and Redding. The company will have a capital of $25,000,000. 
It is stated that the officers of the Northern Electric Company 
will fill similar positions with the new company. ` 


NEW MEXICAN POWER COMPANY—A strong company is 
being organized for the purpose of establishing an electric light and 
power plant at Sabinas, Coahuila, Mexico. The promoters of the 
enterprise are Dr. Braulio Montemayor and Pablo de la Garza, who 
are prominently connected with a number of mining propositions. 
A concession has been asked for from the state government for the 
erection of this plant. The plant will be located in the heart of 
the coal district of Coahuila, and thus the question of fuel will 
not be such an item of expense for the new concern. As soon as 
the concession has been granted, active work of constructing the 
plant will begin. 


SIXTY-MILLION-DOLLAR TELEPHONE MERGER—The con- 
solidation of the Bell Telephone Company of Philadelphia, the 
Pennsylvania Telephone Company and the Chesapeake & Potomac 
Telephone Company, all licensees of the American Bell Telephone 
Company, operating in southern New Jersey, eastern Pennsylvania, 
Delaware, Maryland, the District of Columbia, northern Virginia 
and West Virginia, has been announced at the offices of the 
Chesapeake & Potomac Telephone Company. The companies 
involved have more than 300,000 telephones, but are not com- 
petitors, as they do not own parallel lines. The authorized capital 
stock of the new company will be $60,000,000, which is less than 
the combined capital and outstanding indebtedness of the old 
companies. The capital stock provided for is sufficient, it is as- 
serted, to retire all of the old stock, discharge the floating indebted- 
ness of all the companies and provide for several years’ growth. 
The shareholders of the Philadelphia and Pennsylvania companies 
will receive an equal amount of the new stock for the stock sur- 
rendered, while the shareholders of the Chesapeake & Potomac 
company will receive two shares of the new stock for three shares 
of the old stock. 


NEW ELECTRICAL ENTERPRISE FOR OKLAHOMA—An 
Oklahoma charter has been issued to the Oklahoma Central Inter- 
urban Railway, Telephone, Telegraph, Light and Power Company, 
which proposes to build interurban electric lines connecting prac- 
tically all of the towns and cities of any importance in Oklahoma 
and Indian territories. The company has its headquarters at Okla- 
homa City and is capitalized for $5,000,000. Its main line is to run 
from South McAlester northwest to Cheyenne, the present county 
seat of Roger Mills county, passing through Holdenville, Wewoka, 
Shawnee, Oklahoma City, El Reno, Geary and Weatherford. The 
distance is 500 miles and the estimated cost of construction $17,- 
000 per mile. Branches are also to run from McAlester north to 
Checotah and Muskogee; south from McAlester to Atoka and 
Durant; north from Holdenville to Okemah and Okmulgee; south 


irom Wewoka to Ada; north from Shawnee to Chandler and Still- 
water; south from Shawnee to Pauls Valley, Davis and Ardmore; 
north from Oklahoma City to Guthrie and Perry; south from Okla- 
homa City to Norman and Purcell; north from El Reno to King- 


‘fisher and Enid; south from El Reno to Chickasha and west to 


Anadarko and Lawton; north from Geary to Watonga;: north from 
Weatherford to Taloga; south from Weatherford to Cordell, Hobart, 
and Mangum, and north to Sayre and Elk City, 528 miles in all. 
The incorporators are: Dr. R. X. Wade, J. R. Brown, J. B. Boucher, 
F.-M. Stone, H. H. Codington, of Weatherford; Leon Brown, of St. 
Louis; G. M. Watson, of Nevada, Mo.; Louis Landmann, of Jeffer- 


son City, Mo.; C. D. Freeman, of Denver, and B. I. Sharp, of 
Memphis. 


HOLDING COMPANY FOR TEXAS ELECTRIC RAILWAYS— 
As a part of the plan for building the Houston-Galveston (Tex.) 
interurban, Stone & Webster have organized a new company known 
as the Galveston-Houston Electric Company. The company will 
acquire all of the stock of the Galveston-Houston Electric Railway 
Company and will have an authorized capitalization of preferred 
and common stock equal to the aggregate of the preferred and 
common stocks authorized by the two terminal companies, namely, 
the Houston Electric Company and the Galveston Electric Company. 
It will be optional with the stockholders of the two last-named 
companies to exchange their holdings, share for share, for stock 
of the Galveston-Houston Electric Company. The preferred stock 
of both the Galveston Electric Company and Houston Electric Com- 
pany is non-cumulative, while the preferred stock of the Galveston- 
Houston Electric Company is cumulative. No preferred or common 
stock will be issued by the latter company in excess of the amount 
of Houston Electric Company and Galveston Electric Company 
stock surrendered for exchange. The Houston Electric Company 
has a capital stock issue of $2,000,000 common and $1,000,000 pre- 
ferred, all of which is outstanding. There is also an issue of 
$2,500,000 first mortgage bonds bearing five per cent, of which 
$2,087,000 are outstanding. The Galveston “Electric Company has 
a capital stock of $1,000,000 common and $1,000,000 preferred; all 


of the common and $500,000 of the preferred is outstanding. Of 


the $2,500,000 of five per cent first mortgage bonds only $1,000,000 
have been issued. The Galveston-Houston Electric Railway Com- 
pany has an authorized capital stock of $3,000,000 of which only 
$100,000 has been issued and has authorized a bond issue of $5,- 
000,000 first mortgage five per cents, of which probably $2,500,000 


will be issued to build the interurban. The new holding company 


will have an authorized capital stock of $3,000,000 common and 
$3,000,000 preferred (of which $1,350,000 preferred has been is- 
sued), and $3,000,000 common. Surveys have been made and con- 
siderable preliminary work has been done toward the construction 
of the interurban. The territory between the cities is practically 
level, with a stretch of open water which will have to be bridged 
just north of Galveston. The line will run on a private right of 
way, and actual construction will be begun as soon as further pre- 
liminaries have been attended to. 


. NEW PUBLICATION. 

ANNUAL REPORT OF THE WIRE DEPARTMENT OF THE 
CITY OF BOSTON—The annual report of the wire department 
of the city of Boston, Mass., for the year 1906 has been issued by 
Patrick J. Kennedy, commissioner of wires. In addition to the 
data relative to the wire conditions in the city of Boston, there are 
a number of very interesting photographs showing the condition 
of the streets before and after the laying under ground of the wires. 


OBITUARY NOTE. 
MR. JAMES LANG, founder of the J. Lang Electric Company, 
Chicago, Ill., died in Chicago on September 10. Mr. Lang founded 
the company some twenty-five years ago, selling out his interest 


five years ago and retiring. He was eighty-four years of age at the 
time of his death. 


~~ 
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ELECTRIC LIGHTING. 

CANTRIL, IOWA—An electric light plant will be installed in 
Cantril by November 1. l 

RICHFORD, VT.—Plans are being considered for a new power 
plant costing $35,000, which may be completed by January 1. 

RENO, NEV.—The Truckee Genera] Electric Company has begun 
the delivery of electric power to the Yerington mining district. 

GOLDFIELD, NEV.—Machinery has been ordered for.an electric 
light plant at Mina. The plant will have a capacity of 2,500 lights. 

BLOOMINGTON, ILL.—Smith & Miller, of Bloomington, have 
been granted a twenty-year franchise to operate an electric light 
plant at Manito. 

NORTHFIELD, MINN.—A franchise has been granted to the 
Northfield Light, Heat and Power Company. An all-night service 
will now be maintained. 

NORTH YAKIMA, WASH.—The new power plant of the North- 
west Light and Power Company, about twelve miles from this city, 
has been formally opened. 


WOMELSDORF, PA.—At a special meeting of the town council 
Adam M. Lengel was awarded the contract to erect the new power 
building for the electric light Plant. 


JACKSON, KY.—The repairs recently begun on the Jackson 
electric light plant have been completed and the plant started up 
by a new company, after having been idle for three years. 


BIWABIK, MINN.—The contract for the new electric light 
plant has been awarded to the Burgess Electric company for 
$4,000. The plant will be installed at the Biwabik mine shops. 


ASHDOWN, ARK.—T. C. Aubrey, of Verda, La., is interested in 
the organization of a company here to install a light and ice 
plant. It is expected the plant will be ready for use by next 
March. 


ALVIN, TEX.—At a regular meeting of the city council a 
resolution was passed authorizing the mayor to buy four 1,000- 
candle-power street lamps for lighting the business portion of 
the city. 


ROCKFORD, ILL.—W. H. Poulton and W. W. Mackay, of Cherry 
Valley, have closed a deal by which they become owners of the 
Cherry Valley mills and electric light: plant. The new owners 


intend to install new machinery. 


MIDDLETOWN, CT.—In their third annual report the Middle- 
town gas and electrical commissioners state that the net profit 
for the year as shown by the schedules was $22,632.12, after charg- 
ing off for depreciation $13,582.99. 


BERLIN, MD.—®erlin has decided, by popular vote, to grant 
a franchise for water and electric lights, the town to have the 
option of purchasing the plant at the end of five, ten, fifteen or 
twenty years at a price to be fixed by a committee. 


ATLANTIC CITY, N. J.—Members of the city council, headed = 
by Chairman Donnelly, of the lighting board, have come out in 
favor of spending the $30,000 necessary to carry out the decorative 
lighting of Atlantic avenue, outlined by Carrere & Hastings. 


PROVIDENCE, R. I.—Stone & Webster, of Boston, Mass., have 
taken over the management of the Woonsocket Electric Machine 
and Power Company. Thomas Nickerson, the local manager at 
Woonsocket, Says that plans are now well under way for extensive 
improvements. 


ALBANY, N. Y.—The up-State public service commission has 
received notice of a voluntary reduction in the price of electric 
light in Tonawanda. The Tonawanda Power Company has reduced 
the price per arc lamp per year to the municipality* from $70 to 
$57.50. 


MADISON, WIS.—The state railway commission has handed 
down a decision permitting the Madison Gas and Electric Company 
to raise its rates. The commission finds that the present rate is 
too low. The evidence showed that the company is losing $2,500 
per month. 

STONINGTON, CT.—The Westerly Electric Light Company has 


purchased land on Williams street on which a substation will be 
erected at once. The poles necessary for the extension of the 


ELECTRICAL REVIEW 569 


line from Westerly are in place and the wire will be strung im- 
mediately. 


ELDORA, IOWA—At a meeting of the borough council of Whar- 
ton a five-year contract was made with the Dover Electric Light 
Company by which Wharton is to be supplied with seventy-five lights 
of twenty-five candle-power, at $20 per year for each light, a total 
of $1,500 per annum. 


HUNTINGTON, IND.—Patrons of the electric light department 
of the Huntington Light and Fuel Company have been notified of 
a reduction in the minimum rate from $1 to fifty cents a month. 
The present rate is twenty-five cents per 1,000 watts, four thousand 
being the minimum charged for. 


ESSEX, CT.—The Essex Light and Power Company has been 
purchased by George L. Cheney and Mrs. William G. Seeley, and 
William A. Brothwell, of Chester. The following are the officers: 
president, George L. Cheney; secretary and treasurer, George L. 
Sleeper; superintendent, E. N. Frary. 


ATLANTA, GA.—A charter has been granted by the secretary 
of state to the Americus Railway and Light Company. The com- 
pany proposes to operate a street railway and electric light and 
power plant in Americus. Its capital stock is $250,000. Congress- 
man E. B. Lewis, of the third district, W. A. Dodson, of Americus, 
and others are the incorporators. 


LOWELL, IND.—The town of Lowell has sold the electric light 
plant to N. C. Wiley, of the Wiley Brothers Construction Company, 
Chicago. The plant will be operated by a company to be called 
the Lowell Light and Power Company, a twenty-five-year franchise 
having been granted to Mr. Wiley. It is announced that a new 
plant will be constructed at a cost of $50,000. 


RENO, NEV.—Ground has been broken for the 220-mile power 
line which the Nevada-California electric company will build from 
Pickle Meadows, seventeen miles from Bishop, Cal., to Manhattan, 
Tonopah and other southern camps. The power line will be com- 
pleted and in operation within three months, and. within a year, 
it is announced, the power from Pickle Meadows will be sold in 
Reno, Yerington and other towns in western Nevada. 


CASPER, WYO.—The Casper Electric Company has been sold to 
Nathan C. Johnson and Senator Patrick Sullivan. The former 
owners were C. H. King. Theodore Becker and Dr. F. Salathe. 
Senator Sullivan is the new president of the company and Mr. 
Johnson is the treasurer and manager. Mr. Jobnson has been the 
manager for the last year. The name of the company has been 
changed to the Casper Electric Light and Power Company. 


SCRANTON, PA.—The Scranton Electric Light Company has 
given out an announcement in regard to the $10,000,000 bond issue 
authorized recently. It is the intention of the company to spend the 
money in the next thirty years in the improvement of its property, 
and to meet the growing needs of the city. An order issued by the 
board of directors grants the local office the use of $1,254,000. Of 
this $750,000 will be used in the redeeming of bonds, and the 
remainder spent in the improvement of the property. 


LONG BRANCH, N. J.—The Consolidated Gas Company of New 
Jersey has been granted a ten-year contract by the city council to 
light the city of Long Branch. The Consolidated company agrees 
to furnish are lights for the first five years at $80 each and for 
the next five years at $79 each. In all about 200 are lights will be 
used. The present contract for arc lights is $82 per year, with 
a flat figure of $3,386 for lighting the bluff walk. The difference 
between the present contract and the new one shows a saving to 
the city of $2,100 a year. 


GLENS FALLS, N. Y.—The -annual meeting of the stockholders 
of the Granville Electric and Gas Company was held in Granville. 
The old directors were reelected as follows: B. G. Higley, Sandy 
Hill; George Tait, Glens Falls: Edgar T. Brackett, Saratoga 
Springs; F. D. Howland, Sandy Hill: E. R. Norton, F. T. Pember, 
H. J. Stevens, F. C. Sheldon, F. S. Fogg, Granville. The dir&ctors 
reelected the old officers as follows: president, B. G. Higley; vice- 
presidents, F. T. Pember, George Tait: treasurer, H. J. Stevens; 
F. S. Fogg, secretary and general manager. 


KINGSTON, N. Y.—Plans for utilizing the Plattekill stream as 
power for a large electric plant at Newburgh are almost completed, 
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The sum of $500,000 is to be spent on the project, which will be 
carried out as soon as possible. The plan is to divert the waters 
of the Plattekill and the Orange Lake streams into a new channel 
and construct three reservoirs and power-houses with a total capac- 
ity of 1,500 horse-power. The sale of this power for commercial 
purposes, together with the extensive land development, is ex- 
pected to net an income justifying the big expenditure. 


WASHINGTON, D. C.—Plans developed for lighting the new Union 
passenger station and terminals in Washington contemplate the use 
of 480 500-watt arc lamps, 500 high-efficiency lamps and about 
3,600 sixteen-candle-power incandescent lamps. To light the pipe 
and wire tunnels between the power plant and the station and 
express building requires 190 incandescent lamps, or one every 
ten feet. To care for the wires used in this great lighting system 
requires the installation of about 88,000 feet of conduit of various 
sizes in the station and about 68,000 feet in the express building, 
power plant and K street signal tower and about 12,000 feet in the 
train sheds. In addition to the lighting conduits about 20,000 feet 
of conduits are required for the telegraph and telephone wires 
at the station and about 12,000 feet at the express building, power- 
house and K street signal tower. 


NEW INCORPORATIONS. 


LITTLE ROCK, ARK.—Van Buren Fuel and Light Company. 
$25,000. James Brizzolara, state agent. 


ALBANY, N. Y.—The Sutepec Electric Light and Power Com- 
pany, of Brooklyn. Capital stock increased from $200,000 to 
$300,000. 


SPRINGFIELD, ILL.—Panola Independent Telephone Company, 
El Paso. $525. Incorporators: Joseph Haas, James Bailey, William 
Burroughs. i 


MADISON, WIS.—The Poynette Telephone Company, Columbia 
county. $10,000. Incorporators: E. E. Hinkson, J. S. Hinkson and 
H. P. Jamieson. 


BELLINGHAM, WASH.—Blaine Water and Power Company. 
$50,000. Directors: H. L. Jenkins, Seattle; J. R. Crites, Belling- 
ham; J. S. Crilly and W. J. Gillespie, Blaine. 


SPRINGFIELD, ILL.—The Clayton Farmers’ Union Telephone 


Company, Clayton. To operate a telephone system. $1,000. In-. 


corporators: John W. Wallace, Charles C. Cain and Henry J. Beck- 
ham, Sr. 


DENVER, COL.—Larimey & Routt County Railway Company, of 
Walden, Larimer county. To build a road through the North Park 
county. $1,000,000. Incorporators: Isaac Van Horn, M. T. Dick- 
inson, L. W. Thompson, G. M. Colby, E. S. Crawley. 


LEGAL NOTES. 


THE EICKEMEYER SQUIRREL-CAGE WINDING CASE—In the 
suit of the General Electric Company, complainant, versus Corliss- 
Coon & Company, defendants, involving patent No. 677,308, District 
Judge Ray filed an opinion in the United States Circuit Court, 
Northern District of New York, on July 9, holding that the claims 
in issue are valid and infringed by the defendants. 


DOVE-TAILED LAMIN CASE—lIn the suit of the General 
Electric Company versus the Bullock Electric Manufacturing Com- 
pany in equity on final hearing on pleadings and proof before the 
United States Circuit Court, District of New Jersey, Judge Lanning 
filed an opinion on August 12, holding that the complainant is en- 
titled to a decree, adjudging the defendant an infringer of claim 
2 of the Morrow patent, but not of the Reist patent. This suit 
involved the Morrow patent No. 504,401 and the Reist patent No. 
559,910, each for an armature for dynamoelectric machines. 


LAMINATED POLE CASE—In the suit of the General Electric 
Company, complainant, versus the city of Nashville (Tenn.), de- 
fendant, in the laminated pole case involving Parcelle patent No 
463,704, Judge Clark filed an opinion in the United States Circuit 
Court or the Middle District of Tennessee on August 26, decreeing 
a preliminary injunction enjoining the city of Nashville from usin 
any of the electric motors and dynamos described and claimed E 
the said letters-patent. The city of Nashville was given sixty days 
from the date of the entering of the decree, August 28, in which to 
make proper provisions for carrying on its business with the ee f 
apparatus other than that specified in the complaint : 


Vol. 51—No. 14 


PERSONAL MENTION. 
MR. E. J. CARLSON has been made manager of the Western 
Union Telegraph Company’s Bellingham, Wash., office, succeeding 
E. Parlan, who has been transferred to a post in California. 


MR. A. N. FOX, manager of the department of publicity of the 
Benjamin Electric Manufacturing Company, Chicago, Ill., has re- 
turned to Chicago from an extended business and pleasure trip 
through the western states. Mr. Fox reports business very good 
in that part of the country. 


MR. J. E. HAM, formerly of the Hazard Manufacturing Com- 
pany, has been appointed representative of the Waterbury Company, 
New York city, for the introduction of its high-grade insulated 
wires and cables. Mr. Ham’s headquarters will be in the Water- 
bury Company’s branch office, 108 La Salle street (Stock Exchange 
Building), Chicago, Ill. 


MR. WILLIAM COALE, treasurer of the Sterling Electrical 
Manufacturing Company, Warren, Ohio, and Colonel Ramey, of the 
same company, were Chicago visitors last week. Among other elec- 
trical men visiting that city at the same time were w. N. Matthews, 
of W. N. Matthews & Brother, St. Louis, Mo.; C. H. Johnson, vice- 
president of the Curtis Advertising Company, Detroit, Mich., and 
Charles G. Burton, manager of the Peru Electric Manufacturing 
Company, Peru, Ind. 


MR. ARTHUR S. MERRILL, who has been identifed with the 
electrical trade for the past ten years, most of the time in New 
York city, and more recently as assistant western sales agent for 
Pass & Seymour, Incorporated, Solvay, N. Y., with headquarters at 
130 West Jackson Boulevard, Chicago, Ill., has tendered his resig- 
nation. Mr. Merrill will devote his time to carrying out some 
plans upon which he has been working for some time. He is a 
brother of William W. Merrill, secretary of the Chicago Fuse Wire 
and Manufacturing Company. 


MR. W. E. MOORE, general manager of the West Penn Railways 
Company, with headquarters at Connellsville, Pa.. has been trans- 
ferred to Pittsburg. In addition to his duties as general manager 
of the West Penn system, Mr. Moore will hold a consulting posi- 
tion in connection with the many other interests, including a large 
water power development in Idaho, in which W. S. Kuhn, presi- 
dent of the company, and his associates, are interested. George 
Folds, of Chicago, Ill., has been appointed assistant manager of 
the West Penn Railways Company, with headquarters at Connells- 
ville. Mr. Folds will begin his duties November 1. 

MR. PERCY H. THOMAS, the well-known electrical engineer, 
has resigned from the Westinghouse interests to join forces with 
N. J. Neall, consulting engineer, of Boston, Mass., to form the firm 
of Thomas & Neall, electrical engineers, with offices in New York 
and Boston. The firm expects to do general consulting work in 


electrical engineering, : giving special attention to high-tension ~ 


transmission design, to the investigation of the difficulties in 
operation with high voltage, to lightning protection, and to extra- 
high-tension practice. While connected with the Westinghouse 
Electric and Manufacturing Company, both Mr. Thomas and Mr. 
Neall did a large amount of investigation work on high-tension 
problems in both experimental and commercial systems. Mr. 
Thomas was graduated from the Massachusetts Institute of Tech- 
nology, and entered the employ of the Westinghouse Electric and 
Manufacturing Company as a student. His early work was on 
insulation of apparatus and on transformers, followed by a stay 
in Brazil in 1896 and 1897, in connection with one of the early 
transmission plants. He then spent some years in the investiga- 
tion of static disturbances and lightning, with special reference 
to the protection of commercial systems. Later, as chief elec- 
triclan of the Cooper Hewitt Electric Company, he carried on the 
practical development of the Cooper Hewitt mercury vapor ap- 
paratus. Mr. Thomas, although a very young man, has had many 
positions of responsibility and has contributed very generously 
to the literature of the American Institute of Electrical Engineers. 
He has been a prominent member of several important commit- 
tees..and has done a lot of good work. Mr. Neall is also a graduate 
of the Massachusetts Institute of Technology, and has made & 
specialty of high-tension work. He is a well-known contributor 
to the technical press, and is a leader in the discussion of light- 
ning protection and other phases of high-tension engineering in 
the meetings of technical societies throughout the country. He 


has been practicing his profession in Boston, where he opened an 
office in the spring of 1906. 
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ELECTRICAL SECURITIES. 

The stock market last week was somewhat more depressed than 
it has been recently, and the reason for this is said to be the 
selling by speculators of considerable quantities of excellent se- 
curities. The issue by the New York, New Haven & Hartford Rail- 
road Company of $32,000,000 of new eight per cent dividend-paying 
stock at a price of $125 a share was treated as a bear argument, 
and the insolvency declared by the New York City Railway Com- 
pany did not help to advance the prices of securities. The western 
industries continue to reflect unbounded prosperity, and there is 
now abroad a well-founded belief that a good deal of the contraction 
in capital available is due to the large amount of money which is 
being kept in use in a rather restricted area as far as the nation 


is concerned. l 
Dividends have been declared upon the following electrical se- 


curities: 

Consolidated Gas. Electric Light and Power Company, of Balti- 
more; semi-annual dividend of 3 per cent on preferred stock; also 
3 per cent on common stock, payable October 1. Bell Telephone 
Company of Missouri; regular quarterly dividend of 2 per cent, 
payable October 1 to stock of record September 25. Rochester Rail- 
way Company; regular quarterly dividend of 1% per cent on the 
preferred stock, payable October 1. Central & South American Tele- 
graph Company; regular quarterly dividend of 114 per cent, payable 
October 9. Mexican Telegraph Company; regular quarterly dividend 
of 2% per cent, payable October 16. National Light, Heat and 
Power Company; regular quarterly dividend of 1144 per cent on the 
preferred stock, payable October 1. Macon Railway and Light Com- 
pany; a dividend of 3 per cent on the preferred stock, payable 
October 1. Duluth-Superior Traction Company; quarterly dividend 
of 1 per cent on the preferred stock, payable October 1. Columbus, 
Newark & Zanesville Electric Railway Company; quarterly dividend 
of 11⁄4 per cent on the preferred stock, payable October 1. Boston 
Suburban Electric Company; regular quarterly dividend of 75 cents 
on the preferred stock, payable October 15. Omaha & Council Bluffs 
Street Railway Company; quarterly dividend of 114 per cent on 
the preferred stock, payable October 15. Rockford & Interurban 
Railway Company; quarterly dividends of 2 per cent on the common 
stock and 114 per cent on the preferred stock, payable October 1. 


Toronto Railway Company; regular quarterly dividend of 1% per | 


cent, payable October 1. Sao Paulo Tramway. Light and Power 
Company; regular quarterly dividend of 2 per cent, payable October 
1. Syracuse Rapid Transit Company; regular quarterly dividend 
of 114 per cent on the preferred stock, payable October 1. Utica & 
Mohawk Valley Railway Company; regular quarterly dividend of 
1% per cent on the preferred stock, payable October 1. Public Serv- 
ice Corporation of New Jersey: regular quarterly dividend of 1 
per cent, payable to stockholders of record September 30. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 28. 


New York: Closing. 
Allis-Chalmers COMMON...........-eccceeecs 7% 
Allis-Chalmers preferred...........ecceecees 20% 
Brooklyn Rapid Transit............ccceeee. 425% 
Consolidated GaB.......... ccc ee eee eens 9614 
General Electric........... ccc cece cece cece 124 
Interborough-Metropolitan common.......... 8, 
Interborough-Metropolitan preferred......... 24% 
Kings County Electric...............c00cees 109 
Mackay Companies (Postal Telegraph and 

Cables) COMMON........... cece eee eeees 59% 
Mackay Companies (Postal Telegraph and 

Cables) preferred..............cce cence 60 
Manhattan Elevated...............cceeceeee 114 
Metropolitan Street Railway................ 36 
New York & New Jersey Telephone......... 100 
Western Unions jak tvedced ede sek Ge S558 72 
Westinghouse Manufacturing Company...... 122 


The annual meeting of the Allis-Chalmers Company has been 
again adjourned until October 23, no quorum being present. 

A regular quarterly dividend of 1%, per cent has been declared 
on the capital stock of the New York & New Jersey Telephone Com- 
pany, payable October 15 to stockholders of record at the close of 
business October 5. 

A quarterly dividend of 2% per cent upon the preferred, assent- 
ing and non-assenting stocks of the Westinghouse Electric and 
Manufacturing Company has been declared, payable October 10 to 
stockholders of record October 3. The Westinghouse Electric and 
Manufacturing Company, based upon its report for the first five 
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months of its current fiscal year, continues to make a favorable 
showing from the standpoint of surplus and net earnings. While 
surplus is not running as large as in the first two or three months 
of the company's year, the returns are satisfactory when the high 
cost of copper and other material that enters into the manufacture 
of electrical apparatus is taken into consideration. The total income 
for the five months ended August 31, aggregated $3,548,886, or at 
the rate of $709,775 a month, or $8,517,300 a year. The surplus for 
the five months aggregated $1,704,341, which was at the rate of 
$340,870 a month or $4,090,440 a year. The surplus in the five 
months was at the rate of 16 per cent a year on the total capitaliza- 
tion of the company, including all classes of stock. 


Boston: Closing. 
American Telephone and Telegraph......... 106 
Edison Electric Illuminating................ 205 
Massachusetts Blectric........... cece eee eee 50 
New England Telephone.................06.. — 
Western Telephone and Telegraph preferred. — 

Philadelphia: Closing. 
Electric Company of America............... 8% 
Electric Storage Battery common............ 44 
Electric Storage Battery preferred........... 44 
Philadelphia Electric...............00c2eees 714 
Philadelphia Rapid Transit................. 18% 
United Gas Improvement................06:. 85 


The directors of the Electric Storage Battery Company have de- 
clared a dividend of 1% per cent from the net earnings of the 
company, on both common and preferred stocks, payable October 1, 
1907, to stockholders of record at the close of business on Sep- 


tember 27. 


Chicago: Closing. 
Chicago Telephone..............c cece evens — 
Chicago Edison Light................eeeeoee 135 
Metropolitan Elevated preferred............. 584 
National Carbon common..............ee86. 68 
National Carbon preferred............eee08. 113 


The Metropolitan West Side Elevated of Chicago reports to the 
Warehouse Commission for the year ended June 30, 1907, as follows: 
Gross, $2,800,405; expenses, $1,361,990; net, $1,438,415; other in- 
cidentals, $7,938; total income, $1,446,353; charges, $1,015,643; 
surplus, $430,710; dividends, $130,608; surplus, $300,102. The sur- 
plus after charges is equal to 4.93 per cent on the $8,707,900 pre- 


ferred stock outstanding. 


NEW MANUFACTURING COMPANIES. 
JACKSONVILLE, ILL.—The Southern Electric Train Bulletin 
Company, of Jacksonville, has been incorporated. The capital stock 
is $50,000. The incorporators are: Franklin A. Jennings, W. C. 
Duff and William S. Phillips. 


NEW YORK, N. Y.—The German-American Electric Company 
has been incorporated to deal in electrical appliances. The capital 
is $100,000, and the incorporators: W. P. Leonhardt, E. Grant, New 
York city; A. H. Grant, Elizabeth, N. J. 


ALBANY, N. Y.—A certificate of incorporation of the Eastern 
Flexible Conduit Company, of Brooklyn, has been filed with the 
state department. It is proposed to manufacture and sell flexible 
conduits, rubber tape and pitch tape. The capital stock is $20,000, 
divided into shares of $100 each, and the directors are: Eugene T. 
Trotter, A. P. Hinsky and S. A. Smith, of Brooklyn. 


TRENTON, N. J.—The Direct Line Telephone Company, of New 
York, has been Incorporated to manufacture telephones and tele- 
phone apparatus. The capital is $1,000,000, divided into 10.000 
Shares of the par value of $100. Of the capital 5,000 shares are to 
be six per cent preferred stock, and the remaining 5,000 shares 
common stock. The incorporators are: A. Koch Andrianan, San 
Francisco, Cal.; John A. Potter and Charles W. Smith, of New York. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Railway Signal Association. 
October 8-10. 

American Street and Interurban Railway Association. 
ashe ane City. N. J.. October 14-18. 

merican Electrochemical Society. Fall meeti 

city, October 17-19. aie NEY non 

American Association for the Advancemen 
fi Deanie t of Science. Chicago, 


Annual meeting, Milwaukee, Wis., 


Annual 
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ELECTRIC RAILWAYS. 

NEW HOLLAND, PA.—The building of a trolley line from 
Ephrata to Hershey, Dauphin county, or some other northern 
point is being agitated by the people of Ephrata and points along 
the proposed route. 


RED BLUFF, CAL.—By an agreement which states that it must 
operate its road by July 1, 1908, through Los Molinas, the Northern 
Electric has secured a right of way through Los Molinas from the 
Los Molinas Land Company. 


BRADFORD, N. Y.—A movement is on foot to secure a trolley 
line between Bradford and Eldred. Those interested are circulating 
a petition to be presented to the officials of the Western New York 
& Pennsylvania Traction Company, asking for the service. 


WINDBER, PA.—The Berwind-White Coal Mining Company has 
been considering for some time the construction of trolley lines 
to connect central Windber with the various mines of the company 
in this section. The building of such a line will require an invest- 
ment of about $85,000. 


NEW YORK, N. Y.—Application for a franchise to build a 
trolley road from the Blackwell’s Island Bridge via Thomson avenue 
and the Hoffman Boulevard to Jamaica, Rosedale, Freeport and 
thence to Patchogue has been made to the board of estimate by 
the South Shore Traction Company. 


VANCOUVER, BRITISH COLUMBIA—Work on the electric line 
between New Westminster and Chilliwack has been started by the 
British Columbia Electric Railway Company. The line will give 
connection to all parts of the lower mainland, will be sixty-two 
miles long, and will cost $2,500,000. Construction will take a 
couple of years. 


LANSING, MICH.—Articles of incorporation have been filed by 
the Lansing Southern Railway Company. The incorporators are 
Theron W. Atwood, the other officers of the Northern Construction 
Company, which is building the electric line between Lansing and 
Jackson, and the officers of the Michigan United Railway, which is 
to own and operate the road when completed. 


MONTGOMERY, ALA.—Richard Tullis, of Montgomery, an- 
nounces that he will soon begin the construction of a trolley line 
from Geneva to Dothan, Ala., to cost $500,000. It is his Intention 


when this work is completed to extend the line to Union Springs, 


Troy, Eufalia, Clayton and Montgomery. The line from Dothan to 
Geneva will take in many growing towns. 


EVERETT, WASH.—J. T. McChesney, of the Everett Improve- 
ment Company, and associates will soon begin the construction 
of a trolley line between Snohomish and Fall City, a distance of 
thirty-five miles. Surveys have been practically completed for the 
new line. The road will pass through the famous Cherry valley, 
which is one of the oldest settled districts on Puget Sound. 


MILWAUKEE, WIS.—A movement is on foot among local 
capitalists and business men generally to promote an electric 
railway that will connect Superior with the rapidly settling portions 
of the country along the south shore of the lake. It is under- 
stood that the matter of building the road will be entirely apart 
from any existing corporation and that all the necessary capital 
will be subscribed locally. 


SAN RAFAEL, CAL.—Ground has been broken for the con- 
struction of the new Bay company’s electric railroad, which is to 
have its headquarters two miles east of this city. The company has 
raised $9,000,000 on its bonds in the East, making it possible to 
commence at once the construction of its lines. J. Searles, chief 
right of way man, announces that all arrangements have been made 
and no land disputes will block progress. 


BILLINGS, MONT.—The city council has passed an ordinance | 


granting Yegen Brothers a franchise for the construction of an 
electric street railway. According to the ordinance the company 
must begin the actual work of construction of the road within 
nine months, and must have at least three miles of track laid 
within two years. It is stated by Yegen Brothers that they will 
begin at once the work of building the road. 


TOWANDA, PA.—A number of citizens residing in Warren and 
Pike townships have effected an organization, the object of which 
is to promote the building of a trolley road between Leraysville, 
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Warren Center, West Warren, Pa., and Nichols, N. Y. The follow- 
ing officers were elected: president, Dr. J. C. Tripp, Warren Center; 
vice-president, Honorable N. W. Pendleton, South Warren; secre 
tary, M. A. Sleeper, Warren Center; treasurer, F. D. Robbins, Le- 
raysville. 


KEOSAUQUA, IOWA—At a meeting of the directors of the Fair- 
field-Keosauqua-Memphis Interurban company, the proposition of 
Donald C. Fitzgerald, of New York, for financing and constructing 
the road, was accepted and the contract signed. Fitzgerald gave a 
bond of $100,000 for the completion of the road from Fairfield to 
Keosauqua by July 1, 1908, and for its completion to Memphis, 
Mo., at a later date. A dam is to be erected across the Des Moines 
river here, and power generated for the operation of the road. 


SHAMOKIN, PA.—The Shamokin & Mount Carmel Railway, 
which has for the past three months been tied up by & 
strike, has been purchased by a syndicate headed by W. E. 
Harrington, who on September 1 resigned as general manager of 
the Eastern Pennsylvania Street Railways Company. Monroe and 
Gilbert Kulp, of Shamokin, are associated with Mr. Harrington. 
The names of the other members of the syndicate are not made 
public. It is understood that for a time at least Mr. Harrington 
will take upon himself the active management of the company. 


BIRMINGHAM, ALA.—The Tidewater Development Company 
has filed notice with the Probate Court of an increase of capital 
from $100,000 to $150,000 in accordance with a decision made by 
its directors on August 22. This company has surveyed and ob- 
tained the rights of way for an electric car line from Gadsden to 
Tuscaloosa via Birmingham and through these cities, and proposes 
to build the road at an early date. At Tuscaloosa it proposes to 
have a barge line operating from there to Mobile for the trans- 
portation of freight. Senator Joseph F. Johnston is said to be 
interested. 


DENVER, COL.—Final surveys of the Interurban Construction 
Company’s electric line from Denver to Greeley have been started, 
preparatory to beginning work on actual construction of the enter- 
prise, according to E. N. Reaser, one of the officers of the company. 
Rights of way and franchises in Denver, Adams and Weld counties 
have been secured by the company. Facilities in Brighton, Lupton, 
Platteville, La Salle and Greeley, through which the line will pass, 
have also been secured. The system will cost about $1,500,000 to 
construct and equip. The money for the enterprise has already 
been promised by Kansas City people, who have agreed to take 
the bonds to be issued. It is the purpose of the syndicate to have 
the line built and in operation by next spring. 


CHEYENNE, WYO.—The Cheyenne city council has passed an 
ordinance which grants to W. J. Barker, president of the Northern 
Colorado Power Company and vice-president of the Denver Gas 
and Electric Company, a franchise to construct and operate an 
electric street railway in Cheyenne. Work on the railway is to 
begin within ninety days and the main line is to be in operation 
within six months. The main line will start at the Union Pacific 
depot, go straight northward through the business section, make a 
detour around the state capitol grounds and run thence to Fort 
D. A. Russell. The line will be about five and one-half miles in 
length, including two feeders in the city. Power will be derived 
from the new plant which the Northern Colorado Power Company 


is constructing here. The estimated cost of the system is about 
$100,000. 


BOSTON, MASS.—The railroad commission has issued an order 
on the petition of the Boston & Providence Interurban, Boston & 
New York, Boston, Lowell & Lawrence, and Boston & Eastern 
Electric Railroad companies for certificates of public exigencies for 
the construction of roads. The order says: “A certificate ought to 
be issued to the Boston & Providence Interurban Electric Railroad 
Company, as the company by comparison is in better position to 
make use of it for public advantage. The future of the New York 
& Boston Electric Railroad is far more uncertain and speculative, 
its success being dependent upon the ability of the company to 
prosecute the enterprise in other states. As the Boston, Lowell & 
Lawrence Electric would interfere with important extensions to 
the Boston Elevated, this company and the Boston & Eastern 
Electric Company have been denied certificates.” F. J. Wood. en- 
gineer for the Boston & Providence electric railway, says that work 
on the construction of the line will start next spring. 


October 5, 1907 


TELEPHONE AND TELEGRAPH. 
SHELL LAKE, WIS.—The Basham Valley Telephone Company 
will extend its line to Baronett and Timberland. 


MOUNT VERNON, N. Y.—Mount Vernon has refused a fran- 
chise to the State Line Telephone Company. The company has 
made a new application for the desired privileges. 


GREENVILLE, S. C.—The Southern Bell Telephone Company 
has closed a deal here for a building site for its central office, 
which will be erected probably within the next few months. 


FREDERICKSBURG, VA.—A new telephone line will soon be 
in operation in the Northern Neck. It will extend from Oak Grove 
and Colonial Beach to this city, and will have in operation sixty 
telephones. The new service will include points on both the 
Rappahannock and Potomac rivers. 


VANCOUVER, WASH.—Orders have been received at the bar- 
racks here to provide for a wireless telegraph station in Wash- 
ington. A board has been appointed, consisting of Lieutenant- 
Colonel Soloman, W. Roessler, Engineer Corps, and Major George 
T. Bartlett, Coast Artillery Corps. They have received orders to 
proceed to Fort Worden, Wash., for the purpose of selecting a site 
for a station. 

WATERLOO, IOWA—At an adjourned session of a special 
meeting of the stockholders of the Corn Belt Telephone Company, 
held in the exchange building of that company, it was voted to 
increase the capital from $300,000 to $500,000. The new organiza- 
tion has been in operation twenty-six months. During that time 
its subscribers’ list has grown from 2,500 to 6,694, an actual gain 
of 4,194 telephones, or 167 per cent. 


BUNCETON, MO.—At the annual meeting of the stockholders 
of the Speed Telephone Company the following officers were elected: 
A. H. Eichelberger, president; G. P. Morton, vice-president; 
Gussie Harness, secretary; D. E. McArthur, treasurer, and George 
K. Crawford, J. A. Hosp and Henry Wendleton, directors. The 
officers and three directors constitute the controlling board. The 
company is in a most prosperous condition. 


VERMILION, S. D.—Notice has been served on the North- 
western Telephone Company to remove all poles and wires in 
Vermilion within sixty days. The order is a result of the com- 
Pany’s refusal to accept the franchise offered by the city. The 
company thas operated without a franchise for two years. EX- 
Governor Andrew E. Lee has accepted the new franchise re- 
quirements and will organize a company to put in a new system. 


INDUSTRIAL ITEMS. 

THE JANTZ & LEIST ELECTRIC COMPANY, 808 Elm street, 
Cincinnati, Ohio, has moved to Western avenue and York street, 
Cincinnati. 

THE UNITED BRASS MANUFACTURING COMPANY, Cleve- 
land, Ohio, maker of brass goods for use with water, gas and steam, 
is distributing a large hanger calling attention to its product. 


FRANK W. MORSE, Boston, Mass., manufacturer of lighting 
Specialties, announces his removal from 116 Bedford street to his 
new quarters at 514-516 Atlantic avenue, where all correspondence 
should be sent. 

THE NATIONAL BATTERY COMPANY, Buffalo, N. Y., in 
bulletin No. 52 describes and illustrates unit accumulator storage 
batteries for isolated plants. This bulletin will be sent to any one 
interested upon request. 

THE BROWN HOISTING MACHINERY COMPANY, Cleveland, 
Ohio, has ready for distribution a new bulletin devoted to “Brown- 
hoist” locomotive grab-bucket cranes. This bulletin will be sent 
to any one interested upon request. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., is distributing a folder descriptive of its “Kappa” 
switch, designed for use with National Electric Code fuses. The 
company will be pleased to send this folder upon request. 


THE ECONOMY ELECTRIC COMPANY, Warren, Ohio, is dis- 
tributing some interesting literature relating to its “Economy” and 
“Bright” lamps. Some very attractive prices are quoted, and ex- 
planatory matter concerning deliveries and freight is included. 


THE WESTERN ELECTRIC COMPANY announces that its 
London, England, office address has been changed to Norfolk House, 
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Victoria Embankment, W. C. J. E. Kingsbury is the general 
manager. The London offices of the Western Electric Company have 


been at 171 Queen Victoria street. 


THE PRINGLE ELECTRICAL MANUFACTURING COMPANY, 
1906 North Sixth street, Philadelphia, Pa., has published a new 
catalogue devoted to Pringle specialties. This includes illustra- 
tions and data concerning type “H” switches, type “S” switches, 
panel-boards, iron and wood boxes, switchboards, accessories, re- 
ceptacles and other specialties. 

THE GOHEEN MANUFACTURING COMPANY, Canton, Ohio, 
has published a series of very interesting tests of the spreading 
power of carbonizing coating, red lead and graphite paints. These 
tests were made at the Columbus shops of the Pennsylvania Rail- 
road last year by William T. Magruder, professor of mechanical 
engineering, Ohio State University. j 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has published a very handsome bulletin, No. 4531, devoted to the 
Curtis steam turbine generator. The printing and general style 
of this bulletin is very attractive, and the engineering data concern- 
ing superheat, vacuum, economy and details of construction will be 
found of great value to all interested in this form of prime mover. 


THE BRISTOL COMPANY, Waterbury, Ct., is about to erect 
a Dew addition to its present plant. This new structure will be 
fifty-three feet by 170 feet, three stories high. The additional 
facilities are made necessary by the increased demand for Bristol’s 
recorders and Bristol’s patent steel belt lacing. With the amount 
of business already in sight it will not be long before even this 


additional building will be crowded. 


THE INSTRUMENT AND METER REPAIR COMPANY, New 
York city, has been organized to repair all makes of electrical 
measuring instruments and meters. A feature of the work of this 
company will be the prompt restoring of defective meters to circuit. 
The company will repair defects in the meters and bring them up 
to proper registration, but will not undertake meter calibration. 
The workshop is at 237 Fulton street, and the office at 203 Broadway. 


WILLIAM H. SCHEEL, manufacturer of gums and chemicals 
for use in connection with varnish, rubber and lacquer making, 
etc., is again located at his old headquarters, 159 Maiden Lane, 
New York city, which was recently destroyed by fire. A very com- 
plete line of products is carried in stock, many of which are of 
interest to the electrical trade. Mr. Scheel issues a buyers’ list 
and a prices current, which will be sent on request to those in- 


terested. 

THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has published catalogue No. 110, describing Morris 
metallic packing. The company has taken the exclusive sale of this 
packing. which is patented. and which is manufactured by the 
Morris Metallic Packing Company. The packing is adapted for 
unusually gevere conditions as applied to the valve stems of 
Corlis type engines and turbines. It is also supplied for air, 


hydraulic, gas and ammonia service. 


THE LOOMIS-PETTIBONE COMPANY has been incorporated to 
do a consulting engineering business, with offices at 2 Rector street, 
New York city. The company will adhere to the work with which 
it has been identified for many years, and will continue to special- 
ize in the design, construction and operation of power, fuel and 
illuminating gas plants, and their application to industrial, mining. 
municipal and central power station work. The members of the 
company are Burdett Loomis, Hawley Pettibone, H. A. Kimber and 


C. Lee Straub. 


EUGENE MUNSELL & COMPANY, the well-known dealers in 
mica, and the Mica Insulator Company. manufacturer of “Micanite” 
and other high-grade electrical specialties, for many years located 
at 218 Water street, New York city. have removed to 68 Church 
street, corner of Vesey street. Owing to a large increase in busi- 
ness, these companies were compelled to seek more commodious 
quarters. The new location is one of the most central in the down- 
town business district, being one block west of Broadway and 
within five minutes’ walk of the principal railways and ferries. 
The companies occupy four floors at the new location, the second 
floor being devoted entirely to the Offices, while the other three 
Hooks are used for stock and shipping departments, for the prepara- 
tion and assorting of mica, and for the manufacture of mica 
specialties. . 
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of Electrical Patents. 


Week of September 7A. 


AUTOMATIC E Edward D. 
Fales, Chicago, Jll., assignor to Automatic Electric Company, 
Chicago, Ill. A grounded trunk release circuit extended through 


the automatic switches. 


866,639. 


866,643. PRESSURE CONTROLLER. James H. Glenn and 
Michael Reule, La Fayette, Ind. A controller for an electrical- 
ly driven air-compressor. 


866,645. ANTI-HUMMER FOR TELEPHONE AND TELEGRAPH 
LINES. Nels O. Hagen, Pekin, N. D., assignor of one-half to 
Ole O. Forde, Pekin, N. D. A pliable tube placed around the 


wire. 


a 


GRY ELL S i y E KA 
FEARAIS A i 3 
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966,667.— MEANS FOR FASTENING COLLECTOR LEADS. 


866,646. CONTACT DEVICE. Clarence J. Harter, Ilion, N.Y. A 


pivotally mounted trolley pole and shoe. 

866,667. MEANS FOR FASTENING COLLECTOR LEADS. Emil 

Mattman, Norwood, Ohio, assignor to Allis-Chalmers Company 
and the Bullock Electric Manufacturing Company. e col- 
lector is mounted on & cone-shaped sleeve. 


866,709. SUPPORT FOR ELECTRIC CONDUCTORS. William W. 
Benson, Philadelphia, Pa. conduit or molding with corru- 
gated sides for grasping the wires. 


866,708, SUPPORT FOR ELECTRIC CONDUCTORS. 


Chicago, Ill., 


TELEPHONE SYSTEM. Henry pP. Clausen, | 
Chicago, 


assignor to American Electric Telephone Company, 
A central exchange system. 


866,716. MANUFACTURE OF ENCLOSED FUSES. 


Cole, Hartford, Ct., assignor to Johns-Pratt Company, 


ct. An enclosed fuse with indicator wire. 


866,729. TROLLEY. William Moeckel, Jersey City, N. J. A trolley 
head with wire-guards. 


Robert C. 
Hartford, 


866,751.—METHOD or EXHAUSTING INCANDESCENT-LAMP BULBS. 


866,735. 
N.Y. A heat-responsive device of a 


866.748. BATTERY ZINC. Henry C. Thomson, Boston, Mass., 
signor to Electric Gas Lighting Company, 
sheet of zinc with the edges turned over. 


CIRCUIT PROTECTOR. Charles A. Rolfe, Adrian, Mich., 
assignor. by mesne assignments, to Rolfe Electric Co., Rochester, 
high-resistance graphite. 


as- 
Boston, Mass. A 


866,751. METHOD OF EXHAUSTING INCANDESCENT-LAMP 
BULBS. Frank L. O. Wadsworth, Pittsburg, Pa. A method of 
controlling the exhausting of incandescent-lamp bulbs. 


866,760. POLARIZED RINGER-MAGNET. Francis H. Whitman, 
Cambridge, Mass. A method of construction. 


866,770. ELECTRIC-CONDUCTOR MOLDING. Sidney M. Burk, 
Philadelphia, Pa. A molding with adjustable groove. 


866,794. INTERCOMMUNICATING TELEPHONE. Charles E. 
Lee, Chicago, 11]., assignor to Electric Manufacturing 
Company, Boston, Mass. A system with a push-button call. 


866,810. ELECTRIC LAUNDRY-IRON. Earl H. Richardson, On- 
tario, Cal. A method of construction. 


866,846. ELECTRIC LOCOMOTIVE CONTROLLER. Charles O. 
Dayton, Washington, Iowa. An automatic plock-signal system. 


866,858. APPARATUS FOR DEPOSITING METALS. Wilbur A. 
Hendryx, Denver, Col. 


A combined filtering and depositing cell. 


| 


2 


/ 


j 


866,770.—ELECTRIC-CONDUCTOE MOLDING. 


APPARATUS FOR DEPOSITING METALS. Wilbur A. 

Hendryx, Denver, Col. A filtering medium is interposed be- 
tween anode and cathode. 

866,945. ELECTRIC SIGNALING ON 
MacKenzie, DunmurTy, Ireland. 
moving trains. 

866,959. ELECTROPLATING APPARATUS. Louis Potthoff, Flush- 
ing, N. Y. A device for moving the material being pla 
through the cell. 


866,990. ELECTRICAL 


RAILWAYS. wiliam J. 
A system for signaling to 


MEASURING INSTRUMENT. Thomas W. 


Varley, New York, N. y. An instrument of the D’Arsonval 
type. 
867,014. TELEPHONE EXCHANGE SYSTEM. Edward E. 


Clement, Washington, D.C. A common-battery system. 

867,125. TROLLEY-W HEEL SUPPORT. George w. Grisdale, Jr. 
Philadelphia, Pa. A spring-supported harp. 

867,140. MOLDING FOR ELECTRIC WIRING. William H. G. 
Kirkpatrick, Philadelphia, Pa., assignor to Kirkpatrick Manu- 
facturing Company, Philadelphia, Pa. A molding with inter- 
locking keeper. 


867,150. RAILWAY SIGNALING APPARATUS. Vincent L. 
Raen, Darlington, England. Signaling apparatus for moving 
rains. 

867,151. RAILWAY SIGNALING APPARATUS. Vincent L. 
Raven, Darlington, England. An automatic system for moving 
trains. 

867.154.—SyYsTEM OF Motor CONTROL. 
867,152. RAILWAY SIGNALING APPARATUS. vincent L 


Raven, Darlington, England. The signaling apparatus is ar- 
ranged on a normally open circuit. 
867,154. SYSTEM OF MOTOR CONTROL Walt 
' er J. Richards. 
Norwood, Ohio, assignor to Allis-Chalmers Company. series 
windings on the motor and generator are connected in parallel. 
867,155. MOTOR enor to SYSTEM. Walter J. Richards. Nor: 
o, assignor to Allis-Chalm Mer 
operable from several points. ore Company: 4 a 
Bor tee CON aC paler REGULATOR. Emmett W. Stull, Xo 
, a o s-Chalmers Co i 
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and discussed by this society have had to do with subjects of more 
immediate practical importance, the necessity for placing the 
science of illumination on a more scientific basis, and of bring- 
ing about an international agreement regarding the fundamental 
units has been discussed at various times. But the most 
important action taken was the formation of an international 
committee on nomenclature and standards, the duties of this 
committee being to consider thoroughly the best way of starting 
the work so urgently needed, and, when it seemed advisable, 
to make such suggestions as would tend to place the science 
on a basis comparable with others such, for example, as electrical 
science. 

The work outlined for this committee 18 heavy, because on 
the one hand there is a confusion in the use of terms, and on 
the other there is an unfortunate lack of agreement on the unit 
of luminous intensity, which is in one sense the fundamental 
and hence the most important of all the units. There is not 
only a difference in this respect among ihe different lighting 
interests in this country, but the units employed here are not 
those used in other countries. | 

The first great step towards putting the science on a secure 
and international basis seems, therefore, that of adopting an 
international unit of luminous intensity which shall be used in 
all civilized countries. 

The great need for this is shown by the following statement 
of the present situation. In this it will be noticed that several 
of the units in use differ from one another but little. This is, 
of course, an advantage when it comes to abandoning them for 
one international unit, but it is a disadvantage until such unit 
be adopted, because there is then always an uncertainty of the 
unit employed if this be not specifically stated. 

It will be convenient in this review to state the different 
units employed in terms of one, and the one used for this 
purpose is that adopted by the Bureau of Standards at Wash- 
ington, and which is called the candle. The unit used in the 
photometry of gas is not accurately fixed in this country, inas- 
much as candles are still employed to a great extent. There is, 
however, a growing tendency to vse the pentane lamp. The unit 
obtained from this lamp in the United States is probably about 
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0.95 to 0.98, though the ratio to the candle unit of the Bureau 
of Standards is not very accurately known. | 

In England there seems to be some doubt as to the exact 
value of the unit, owing to the different ratios obtained between 
the pentane lamp and the Hefner and Carcel lamps, depending 
apon whether the comparisons were made directly or by means 
of incandescent lamps standardized at the different national 
laboratories in England, France and Germany. The most prob- 
_ able value of the unit as determined by the various measurements 
made by means of incandescent lamps is about 0.98. If, on the 
other hand, the various direct comparisons between the three 
standard lamps mentioned be considered, the value of the unit 
is about 0.95. 

In France the unit is the bougie décimale, which is semi- 
officially recognized in the photometry of electric lamps. It has a 

value of about 0.98. In the photometry of gas in France the 
~ official unit is the intensity of the Carcel lamp, which is supposed 
to have a value of about 9.6 bougies décimales. 

The unit in use in Germany is the Hefner, which has a value 
of 0.88 in terms of the unit of the Bureau of Standards. 

Looking over the ratios just given, it is seen at once that 
with the exception of the German unit, the average value of 
the units of the other three countries will be approximately 0.98 
in terms of the present Bureau of Standards unit. This value 
agrees approximately with the mean value of the two units used 
in the United States in the photometry of gas and electric lamps, 
so that a compromise in the interest of international unity will 
require no greater change of unit than a compromise in the 
interest of unity in this country, and in neither case will the 
change in unit be greater than about two per cent, an effect too 
small to be seriously felt even in the photometry of incandescent 
lamps where the highest accuracy is attained in commercial 
testing. 

From the close agreement of this average to the value of 
the French unit, it is certain that the cooperation of France 
could be secured if it should be proposed as the international 
unit, and only England and the United States be required to 
vary their units slightly to bring these three countries into an 
agreement. As regards this country, the change is desirable in 
all events, since it has been shown it would bring the gas and 
electric interests into harmony, and since in England the condi- 
tion is at present not settled, the change would be slight and 
could probably be brought about without serious difficulty. 

In arriving at this average, which has been suggested as the 
international unit, the German unit has not been used because 
it differed so greatly from the other units. There might pos- 
sibly be an objection on her part to adopting the proposed unit, 
which would be regrettable since so much has been done in 
that country to advance the science of photometry, but even in 
this event, the other three countries might come to some agree- 
ment since it could be done at so little inconvenience in the 
expectation, then, that at some future time a general inter- 
national understanding could be reached. 


Some, no doubt, while admitting the desirability of coming 
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to an agreement upon an international unit of luminous inten- 
sity, will be inclined to underestimate the value of such an 
understanding; to them it may seem that since each country 
must work out its own problems, a definite and accepted unit 
for each country is all that is really necessary. They, however, 
overlook the powerful aid to the art secured by the use of 
universal units and standard, which, in the present formative 
stage of industrial photometry, would be of the greatest value. 

To bring about such an agreement as suggested, particularly 
if, as seems likely, this country is to move actively in the matter, 
it is highly desirable, and we believe it is necessary that the 
different lighting interests in this country should first be in 
agreement. Hence the first step would seem to be a conference 
of those bodies most interested with a view to some definite 
action. We understand that it is in this direction that the 
committee on nomenclature and standards will first move. The 
desirability of this agreement is recognized by all, and it has 
been shown above that it should not be difficult to reach an 
agreement since but a slight sacrifice on the part of all con- 
cerned is necessary. When this has been brought about, steps 
toward an international understanding can be taken with good 
prospects of success. 
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THE ELECTRICAL STERILIZATION OF SEWAGE. 

At a recent meeting of the Boston Society of Civil Engi- 
neers an exhaustive paper on “Sewage Purification” was pre- 
sented by Mr. George W. Fuller, one section being devoted to 
recent progress in methods of sterilizing sewage. Among these 
methods electricity has become a most promising means of 
attacking the problem. Both the ozone and the chlorine treat- 
ment were considered. The writer stated that as far as he 
knew the use of ozone has never been seriously considered in 
connection with sewage effluents. For water purification there 
have been two serious drawbacks to its tentative use in Europe, 
one being the irregularity of its production by the best devices, 
and the other the cost of its production. Recently the United 
Water Improvement Company of Philadelphia has claimed that 
new discoveries by members of its staff enable from sixty-five 
to eighty grammes of ozone to be produced per kilowatt-hour, 
which would be a rate four or five times as efficient as here- 
tofore. 


In regard to the chlorine treatment it appears that fifty 


parts per million of free chlorine when applied to a settled 


sewage effluent will produce sterility, and that an application 
of five parts per million of free chlorine, acting for two hours, 
will remove more than ninety-nine per cent of the total bacteria 
and will practically eliminate intestinal bacteria as indicated by 
tests for B. coli. Mr. W. Pollard Digby, who was connected 
as electrical engineer with the company which developed the 
Woolf process in this country and England, has recently made 
important discoveries as to electrolytic cells for the decomposi- 
tion of salt solutions. Estimates of the cost per pound of 
available chlorine are given by Dighy and Shenton as ranging 
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from 8.7 cents to 9.7 cents with electricity at two cents per 
kilowatt-hour, and salt at $4 per ton. 

In a paper by Messrs. Phelps and Carpenter in the January 
number (1907) of the Technology Quarterly, it was stated 
that available chlorine can be manufactured for about 1.3 cents 
per pound, according to practices in large paper mills using the 
McDonald electrolytic cell. Power is figured at 0.6 cent per 
kilowatt-hour, with a production of 0.46 pound of chlorine per 
kilowatt-hour. On this basis it is stated that it would cost 
about eighty-five cents per million gallons to treat sewage efflu- 
ents with five parts per million of free chlorine. Mr. Fuller 
states that it is believed that this figure is far below that which 
would be the actual cost in practice in most cases, especially for 
plants of small or moderate size. Thus, coal is taken here at 
$2 a ton, which is possible only in and near the coal regions. 
The figures should also be increased for charges for labor, both 
for generating power and for the application to the sewage 
effluent, and by interest on both power plant and treatment 
plant as well as the usual item for repairs, renewal and depre- 
ciation. It is believed that the Digby and McDonald electrolytic 
cells note marked steps in advance along the line of improve- 
ments required for certain types of sewage-disposal problems. 

In the discussion Mr. E. B. Phelps considered the cost of 
manufacturing chlorine electrolytically, citing as a low rate 
the purchase price of 1.25 cents per kilowatt-hour obtained for 
electric power in the motor-driven pumping station of the 
Salem, Mass., sewerage system. This rate, it may be remarked, 
is made possible by a steam-driven central station only on the 
use of power during off-peak hours. At the Chestnut Hill 
high-service pumping station of the Metropolitan Water Works 
the actual cost was 0.58 cent per horse-power-hour for the 
year, or 0.78 cent per kilowatt-hour, coal costing $3.91 per ton. 
An estimate of 0.6 cent per kilowatt-hour, exclusive of fixed 
charges, is therefore not unreasonably low, though it depends 
upon at least a 300-kilowatt plant with cheap fuel. 
| Mr. Fuller’s proposal to use electrolytic chlorine or bleach- 
Ing powder prepared from chlorine is entirely distinct from 
the various English processes and the older American’ Woolf 
process. ‘These latter make hypochlorites, or oxychlorides as 
they are often called, in one operation at a great sacrifice in 
efficiency. The gaseous chlorine can be made at much greater 
efficiency per pound of available chlorine. It is conservative 
to figure that electrolytic chlorine can be prepared for two 
cents per pound. On this basis the cost of chlorine for steriliz- 
ing effluents with five parts per million would be eighty-three 
cents per million gallons. This would of course apply only to 
those works whose requirements would warrant the installation 
of the necessary chlorine and power plant, or where cheap 
power, hydroelectric or steam, is already available. Caustic 
soda, used in the soap industry to a large extent, is a valuable 
by-product of the electrolytic process, and as this always finds 
a ready market its value would to a large extent offset the cost 
of the electrical production of chlorine. There is little room 
to doubt that a bright future is at hand for these electro- 
chemical methods of solving vexatious municipal problems. 
From the central station standpoint the loads represented by 
such works are in the highest degree desirable. 
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MAGNETIC FIELDS. 

A simple way of determining the magnetic fields set up by 
a straight wire carrying an electric current is described in a 
note contributed to Science for September 27, by Mr. W. J. 
Humphreys, who suggests that the conception of the electron 
be used, and the problem be presented by considering the mag- 
netic field set up by each electron as it moves along the 
conductor. In this way it is easy, by means of calculus, to 
compute the intensity of the magnetic field at any point, but he 
also suggests a simpler way by considering the field of each 
electron to be compressed into a plane by the fields of the neigh- 
boring electrons. Then each section of the conductor exerts a 
force only in the plane normal to the conductor. Hence all that 
need be considered to determine the force at a point is the 
number of electrons passing the section of the conductor lying 
in the normal plane containing the point, and the distance of 
the point from the conductor. The result follows immediately. 
The method is simple and pretty. It is allowable if the user 
explains clearly the assumption which he has made, that of the 
flattening out of the magnet fields of each electron. 


The method might also be extended to the consideration of 


other magnetic phenomena. The student is first introduced 


to the conception of a unit magnetic pole from which the mag- 
netic force radiates uniformly in all directions, and then, with- 
out any explanation, he is asked to use this conception of a 
unit pole when all the lines of force must be considered to puss 
from it in one direction. By assuming the compressibility of the 
field due to adjacent unit poles the difficulty would disappear, but 
in all cases it should be clearly understood by the student that 
he is using an artifice and that the actual conditions may be 
somewhat different. The student is apt to forget that he is 
plotting the effects of the magnetic field and not the field itself; 
that what he measures may be the result of many forces though 
the forces themselves may be independently exerted. This ten- 
dency to consider the effects rather than the thing itself is 
illustrated by the so-called rotating field set up by polyphase 
currents. We know that the magnetic forces set up by such cur- 
rents may produce rotation and we can get the same result by 
actual rotation of a magnet. But suppose there be nothing in 
the field which can rotate, what then is rotating? May not this 
action be likened to that caused by a number of engine cylinders 
placed angularly so that they may rotate a shaft? We have outer- 
phase alternations which produce rotation, but if the shaft be 
taken away there is nothing to rotate and hence no rotation. 
If one could not observe the cylinders but is forced to study 
only the effects they produce upon the shaft, he would naturally 


think that there must be some rotary effect even though the 


shaft be not there; in other words, we are apt to confine our 
thoughts too closely to the effects produced and not to give 
sufficient consideration to the limitations introduced by the 
apparatus by means of which we observe these effects. In plot- 
ting the magnetic field in the usual way, we are merely plotting 
the effects of the field on our instruments. The actual strains in 
the ether may be quite different. 
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A NEW BLUE-BLACK IRON PAINT AS 
A PROTECTIVE COVERING.’ 


BY F. J. R. CARULLA. 


_ In the preparation of iron and steel rods 
for wire drawing and galvanizing, as also 
in the preparation of plates for tinning, 
etc., the iron is kept for a time in a bath 
of acid to remove the scale. The acid 
used may be sulphuric acid, when a solu- 
tion of sulphate of iron (“copperas”) is 
produced, or hydrochloric acid may be 
employed, when a solution of chloride of 
iron is obtained. 

A number of methods have been devised 
to utilize these solutions, and it is the 
object of this paper to bring before you 
the one which appears to be the most valu- 
able when chloride liquors have to be dealt 
with. The acids named are not absolutely 
neutralized by the use that they are put 
to, so that the liquors are still active and 
have to be “killed” before they are sub- 
jected to any operation for the recovery of 
the iron and of the acid in any form. 

The sulphate “waste pickle” liquors, as 
they are termed, are killed or neutralized 
by the addition of scrap, producing a neu- 
tral solution from which copperas in the 
solid form is obtained, these liquors being 
one of the main sources of this material. 
When hydrochloric acid 1s employed fer- 
rous chloride is produced, which is not s0 
tractable a salt as the sulphate, owing to 
its great solubility, and besides, the de- 
mand for it is insignificant when com- 
pared with that for sulphate. 

The chloride liquors are consequently 
generally dealt with by adding some base, 
which, combining with the chlorine, will 
precipitate the iron as an oxide, and that 
which naturally suggests itself is lime. 
This has been employed, but the calcium 
chloride produced being also a very soluble 
and deliquescent substance with little use 
for it, the process can only be resorted to 
as a necessity. Certainly the calcium 
chloride solution might be run away, but 
a better use might be to employ it for 
watering roads and preventing the dust 
arising from the passage of motor-cars, a 
use to which this salt is said to have been 
successfully applied. Potash and soda 
have also been suggested and employed 
as bases for the precipitation of the oxide 
of iron, but the produet obtained has ob- 
viously a value much below that of the 
materials employed. To turn caustic soda 
into common salt can not be a very profit- 
able process, nor yet to use potash and 
obtain chloride of potassium. 
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The idea occurred to Dr. C. F. Wülff- 
ing, for some time a resident in the Swan- 
sea tinplate district, that ammonia might 
be employed to effect the precipitation in 


question, seeing that the value of the am- 


monium chloride is greater than that of 
the ammonia employed. 

The great drawback to such a process 
naturally is that the volatile nature of 
ammonia requires special attention to be 
given to the apparatus employed, which 
must necessarily be closed, and every pos- 
sible means of escape of the ammonia pre- 
vented. Especially is this the case, as the 
liquor has to be blown for a considerable 
period in the presence of ammonia, some 
of which the air carries off, and provision 
has to be made in the plant not to lose 
this ammonia. : 

The necessity for this blowing or oxida- 
tion arises from the fact that Dr. 
Wiilffing’s main object is to obtain a black 


oxide of iron, which is only produced after - 


long exposure to the air blast. ‘This oxide, 
which is obtained as a beautiful blue-black 
color, is quite insoluble in water, and when 
passed into the filter press leaves a clear 
solution of ammonium chloride, which is 
evaporated and allowed to crystallize. The 
blue-black precipitate is magnetic, show- 
ing it to be Fe,O,, and is a valuable addi- 
tion to the list of pigments that can be 
employed with advantage for the protec- 
tion of structural ironwork. 

By similarly treating the chloride liq- 
uors with other bases a black color can be 
obtained, but it is not of the extreme fine- 
ness possessed by the substance when am- 
monia is employed. It is also necessary 
to consider that absolute chemical purity 
is unattainable whatever method may be 
employed. If the process be attempted 
with lime, some of this, which is a most 
undesirable impurity, remains behind, the 
color produced being, besides, of a poor 
quality. With ammonia, on the other 
hand, the black oxide is left with a trace 
of a double salt, which Dr. Wiilffing re- 
gards as NH,Cl, FeCl,. This acts bene- 
ficially on the paint, although ammonium 
chloride by itself would not do so. Struc- 
tures that have been painted with this 
blue-black oxide of iron (boiled linseed 
oil being used in the preparation of the 
paint) have kept fresh though exposed to 


the weather for nearly two years, still 
showing a varnish-like surface. 
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A Jackson, Tenn., man, H. R. Moore, 
has brought suit for $25,000 against the 
Cumberland Telephone and Telegraph 
Company, for alleged failure to put in a 
telephone after being ordered to do so. 
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New Plan to Give Chicago 
Muniéfpar Power. ° `’ 

A new plan to supply electrical current 
developed at the power plant of the drain- 
age canal at Lockport for use in lighting 
the streets of Chicago, Ill., has been put 
forward by City Electrician Carroll. In 
orger to get around the statute which 
mikes it mandatory for the Sanitary Dis- 
trict to obtain frontage consents from 
property owners before erecting poles and 
stringing wires in the streets, it is pro- 
posed that the city shall do this work, 
meeting the transmission wires of the 
Sanitary District at the city limits, 

During the Dunne administration the 
case of granting permits to the drainage 
board to put up transmission wires within 
the city was put before Col. J. Hamilton 
Lewis and Assistant Corporation Counsel 
Barge. The latter held that in the sale of 
electricity the Sanitary District is acting 
in its private capacity as a corporation, 
quite apart from its mission in disposing 
of sewage, and therefore must be bound 
by the same rules as other private corpora- 
tions. When E. J. Brundage became cor- 
poration counsel, the matter was referred 
again to the department. . Mr. Barge for 


a second time went over the laws and was 
of the same opinion. | 
— 0 
“Telephotography” 

A correspondent of Nature, London, ob- 
jects to the use of the word “telephotog- 
raphy” to designate telegraphic transmis- 
sion of pictures as, he says, the word has 
been adopted to designate photography by 
means of the telephoto lens of Dallmeyer. 
To this criticism, Shelford Bidwell makes 
the following reply: © 

I believe that the word “telephotog- 

raphy” was coined by myself, and first ap- 
peared at the head of an article published 
in Nature on February 10, 1881, in which 
an account was given of the earliest at- 
tempt to transmit photographic pictures 
by electrical means. The term was at the 
time generally adopted by the press, and 
has found its way into several books of 
reference. In the “Century Dictionary” 
(1900) telephotography is defined as “the 
art (not yet attained) of producing à 
photograph, distant and invisible from the 
camera, by means of electrical connections 
with a suitable apparatus near the ob- 
ject.” No other meaning is given. 
_ The word was not employed in the sense 
in which it appears to be now current 
among photographers until at least ten 
years later, the date of Mr. Dallmeyer’s 
invention being 1891; but I have no great 
affection for my neologism, and propose 10 
future to write “telegraphic photography,” 
thus avoiding the possibility of confusion. 
“Phototelegraphy” I take to mean signal- 
ing by flashes of light, as in heliography. 
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The Telephone ‘Situation in 

Australia. 

The following amusing story has been 
taken from the London Electrical En- 
gineer, of September 27. The subject is 
not at all new, but in its present form it 
will no doubt appeal to many readers, 
particularily the, telephone men. The 
story is headed: “Wanted—a Telephone. 
How I Got It.” By One œ Five. 

The following article cut from an Aus- 
tralian paper has been sent us by a friend, 
and, unfortunately, the name of the news- 
paper has not been included. It reminds 
us that when we installed the telephone 
the first entry in the official directory was 
useless for two reasons, as both name and 
address were incorrect. The Electrica! 
Engineer, 139-140 Salisbury Court, E. C., 
was changed into Electric Engineer, Salis- 
bury House, E. C. The Australian skit 
reads: 

“Numbers of householders who are de- 
sirous of installing a telephone are de- 
terred by ignorance of the departmental 
regulations and the fear of red tape. The 
procedure is really so simple that a few 
notes, forestalling the efforts of the pro- 
posed post-office publicity department, 
may prove of interest to intending sub- 
scribers. 

“The first step is to write to the deputy 
P.M.G., stating the position of the prem- 
ises, and asking particulars of the fees 
payable. By return post you will receive 
a printed card (Form XO, 982) stating 
that your letter has been duly received 


and is having attention. This card is sent. 


by the office boy, and has no real bearing 
on the subsequent proceedings. 

“After this effort the department takes 
a brief rest to recover its strength, and 
then plunges into a series of abstruse cal- 
culations over a period of some weeks. 
The resuit of this mountain in labor is 
an absurdly inadequate mouse, in the 
shape of a circular (Form CB, 67), in- 


forming you that your telephone will cost . 


you five pounds per annum for a maxi- 
mum of 2,000 originating calls. If this 
startling example of departmental omnis- 
clence does not overpower you you may 
write to the D.P.M.G., accepting his of- 
fer, and instructing him to proceed with 
the work. 

“Within ten days, or thereabouts, you 
will receive another circular (Form C, 
1,546), requesting vou to sign the attached 
agreement and pay twelve months’ rent in 
advance. Having done this you may 
safely take a holiday. 

“After an interval of, say, a month, it 
is as well te write to the D.P.M.G., point- 
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ing out that you have only a lease of the 
premises, and are, therefore, anxious to 
have the telephone as soon as is conve- 
nient. You will receive no reply to this 
(Form XY, 1,273, being out of print), 
but a few weeks later a very civil-spoken 
young man will present a_half-gallon 
‘billy’ at your back door, and request a 
little hot water for breakfast. If you di- 
rect attention to the size of the billy the 
man will point out two of his mates who 
are sitting on your roof and two others 
standing in an expectant attitude in your 
back garden, a sixth man will be found 
standing at the head of a linesman’s hand- 
cart out in the right of way. The men 
on the roof are discussing where they 
will fix your telephone wire, while the 
men in the garden are waiting to catch 
them in case they roil off. This tends to 
show the perfection of the organization 
which exists in all great government de- 
partments. 

“Tf the weather kecps fine the necessary 
wires will soon be connected, and nothing 
then remains but to obtain the telephone 
instrument. After waiting, say, two or 
three weeks without result, you should 
write to the daily papers, directing atten- 
tion to the facts, and signing yourse!f 
‘Disgusted Taxpayer.’ On the day fol- 
lowing the insertion of your letter the 
‘official explanation’ (Form XO, 73) will 
appear in a prominent position in the 
news columns. The explanation will set 
out that the postal department is not to 
blame, since it ordered seven telephone in- 
struments in 1904, out the demand has 
been so great that these have already been 
used. It will further explain that tenders 
are being called for ten additional instru- 
ments, and arrangements are being made 
for prompt delivery. Again, it will state 
that all applications are dealt with strictly 
in order of priority, and as soon as the 
1,196 back orders are completed, ‘Dis- 
gusted Taxpayer’s’ application will receive 
immediate consideration. 

“The same day’s evening paper will 
contain an interview with the minister 
concerned, who will express regret that 
‘Disgusted Taxpayer’ did not write direct 
to the department under his own name. 
The minister will add that he is com- 
pletely reorganizing the department, and, 
although only nine months in office, he 
has already had two telegraph poles re- 
painted and a piece of orange peel picked 
off the steps of the G.P.O. The interview 
will conelude with a statement that the 
minister has ‘called for a report.’ This 
is.a most arduous and dangerous under. 


taking, which can not be safely attempted 
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by any one drawing less than £2,000 a 
year, with prospects of £200 increase. 

“As the result of the publicity given to 
your case by the press, a telephone instru- 
ment will be sent out to your house, and 
you must then act with the utmost cir- 
cumspection if you would avoid disaster. 
Foolish people with no knowledge of de- 
partmental methods are apt to directly 
address the instrument-fitter, saying: ‘I 
want the telephone placed here in the 
hall? This, however, is a fata] mistake. 
The best way is to suggest, with due diffi- 
dence, that the telephone should be placed 
under the kitchen sink. The fitter will 
say that is impossible, and express his 
intention of putting it over the drawing 
room mantelpiece. At this stage, with a 
little tact and a violently expressed prefer- 
ence for the sink, you will succeed in 
having the instrument set up in the hall, 
where vou wanted it. 

“Your troubles are now over, and at 
the modest charge of £5 per annum, in 
advance, you have a piece of furniture 
which is an ornament to any house. In 
the event of your ever desiring to use 
vour new telephone, you should first read 
the instructions most carefully, and, if 
you are connected to a suburban exchange, 
it is always as well to drop a postcard 
to the manager the day before you ring 
up. Attention to this little point will in- 
sure the prompt attendance of an operator 
when you do ring, and you will then learn 
without unnecessary loss of time that the 
number you want is engaged. 

“Three months, or thereabouts, after the 
telephone is installed your name (incor- 
rectly spelled and with some one else’s in- 
itials) will be duly inserted in the official 
‘Telephone Directory,’ and earth will hold 
no further jovs in store. 

“Tt will be seen from this that installing 
a telephone is a perfectly simple opera- 
tion, and, if due regard is paid to the 
hints here given, the whole thing can be 
fixed up within the vear.” 

—___«@—.—_____. 

American Electrochemical 

Society. 

In addition to the programme which 
was announced in the ELECTRICAL Re- 
view of last week, the following papers 
will be presented at the session on the 
morning of Saturday, October 19: “On 
the Treatment of Storage Battery Ele- 
ments before Putting Them out of Com- 
mission,” by Professor O. W. Brown; and 
“A Further Study of Concentration 
Cells,” by Dr. Henry S. Carhart. 

It is also announced that an excursion 
has been arranged to the large electrolytic 
copper refinery at Chrome, N. J. 
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The Subway 


PON the new section of the Paris 
(France) subway there is being 
carried out a most interesting piece 

of construction work which consists in 
the sinking of metallic caissons of large 


\ 
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Work of the Paris Metropolitan. 


By C. L. Durand. 


tion which is now adopted for the rest of 
the subway sections; this being a cement- 
lined tunnel of a more or less elliptical 
section containing the two tracks of the 
electric third-rail road lying side by side. 
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portions of the subway. It is to be noticed 
that according to the present system of 
Metropolitan lines, which cover the city, 
the already-built or the projected lines 
cross the Seine as many as five times, but 
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PREPARING TO SINK A CAISSON IN THE SEINE FOR THE PARIS METROPOLITAN. 


size in order to afford the proper facilities 
for the passage of the line. Section No. 
4 of the Metropolitan subway follows a 
north and south direction across the city 
at a right angle to the first section of the 
subway which follows the general direction 


The underground stations are also of ellip- 
tical section, but are naturally much larger 
and contain a station platform on each 
side for one of the tracks. 

The present No. 4 section of the sub- 
way differs from the -usual standard type 
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in this case upon bridges which were spe- 
cially constructed for the purpose. Thus 
the line known as No. 2 south circular line 
crosses the Seine upon a new iron bridge 
at Passy, and the same is the case with line 
No. 6 which crosses the river at Bercy and 
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along the Seine. This north-south line 
extends from the Clegnaneourt gate to 
the Orleans gate, reaching the city limits 
at each end of its course. It is to be 
built in general of the standard construc- 


at the point where it crosses the Seine in 
the special method which had to be 
adopted owing to the fact that it passes 
in water-soaked ground and thus it could 
not be built in the same way as the other 


serves to connect the previous section with 
the line on the north bank. At Austerlitz, 
section No. 5 crosses the Seine on an iron 
bridge. Line No. 8 will cross upon ^ 
special bridge at Auteuil and also at Place 
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de la Concorde. But in all these cases the 
conditions are different. In many cir- 
cumstances iron bridge construction can 
be used wherever the local conditions make 
it possible, these having relation to the 
street traffic and also aesthetic considera- 
tions. In some parts of town a consider- 
able length of the road is taken upon an 
elevated viaduct of ironwork, but these 
cases are in the outlying districts where 
there are wide boulevards upon which the 
traffic is relatively small, and there is 
therefore no disadvantage from the use of 
viaducts. The same is true in the case of 
the bridges above mentioned, seeing that 
their approaches do not lie upon streets in 
the central part of the city. 

The case is different, however, for line 
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tunnels excavated below the Seine by the 
compressed-air shield system, the tunnels 
to be of circular section, one for each track. 
They were to cross both arms of the Seine 
and the City Island lying between them, 
and then connect with the single tunnel 


of standard section at each bank. Such. 


tunnels were to measure 16.5 feet inside 
diameter. One of the leading Paris con- 
structors, the Chagniaud firm, proposed a 
solution which appeared to solve the prob- 
lem in a better way, for different reasons. 
Here a single tunnel will pass under the 
river and it can thus be made of standard 
section so as to be directly connected with 
the shore ends, keeping a double track in 
all cases. The tunnel is formed by sink- 
ing a number of caissons in the bed of 
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No. 4, as it crosses the Seine from the 
Chatelet Place, on one side, passing across 
the City Island and reaching St. Michael 
Place, running through the central part of 
the city. Both on account of the heavy 
street traffic over this portion of the city 
and also for aesthetic reasons, the use of 
iron bridges across the Seine was imprac- 
ticable, and it was decided to run the 
Metropolitan line entirely in tunnel at this 
point. This made it necessary to carry 
out an important construction so as to pass 
underneath the Seine, and the expense is, 
of course, very much greater than with a 
viaduct system. Such a construction in- 
volves many engincering difficulties, and 
this led the Prefect of the Seine to apply 
for a certain number of competitive proj- 
cets from leading engineering firms. The 
original idea was to have two separate 


the river to the required depth. Its upper 
surface can thus be brought nearer the 
bottom of the river than in the case of a 
tunnel driven by shield, and this has a 
great advantage in raising the level of the 
rails so as to lessen the grades between this 
part of the line and the shore sections. 
Instead of keeping the rail level at 46.3 
feet below the surface of the Seine, it can 
now be brought up to 36.6 feet, with a 
consequent diminution of the gradients, 
and these will not exceed four per cent, 
even in exceptional cases, while for the 
most part the grades will be much lower. 
In the work which is carried out under 
the Seine and on the shore sections of the 
tunnel there are three distinct methods of 
construction used. For the shore sections 
running to a certain distance from the 
banks, the tunnel will be built by the use 
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of a special shield, working with com- 
pressed air. For the portion lying in the 
river bed, compressed-air caissons are sunk 
directly from the bottom of the river down 
to the required level. Besides, there are 
two large underground stations which lie 
upon this portion of the line, one of these 
being located in the City Island and the 
second on the south bank at St. Michael 
Place. Both of these stations will consist 
of an assemblage of immense caissons 
which are sunk below the ground level. A 
third method of working is to be used later 
on, when it comes to joining the St. 
Michael shore station with the river-bed 
tunnel. The work will be carried on at a 
point lying underneath the Orleans Rail- 
way, which also passes under the Seine 
quays. To prevent any possible sinking 
of the latter road, the process of freezing 
the ground is to be employed, which is a 
somewhat novel one. 

One of the engravings shows the general 
appearance of one of the compressed-air 
caissons which cross the large arm of the 
Seine. There are three sections of cais- 
sons which make up the tunnel under the 
large arm of the river, while the short arm 


requires but two of these. The caissons © 


are formed of two essential parts, the in- 
ner part, or tunnel proper, and an outer 
framework. The inner tunnel is built up 
in a form approaching an ellipse, similar 
to the standard double-track tunnel sec- 


‘tion. It is composed of iron rings having 


this section. Each of the rings is made up 
of a series of voussoirs of cast iron which 
are of the properly curved shape so as to 
form the elliptical ring. The voussoirs are 
bolted together as in bridge construction 
for each of the rings; when one ring is 
complete it is bolted to the preceding one, 
and in this way is made up a continuous 
iron tube. Between the rings are placed 
pieces of treated wood so as to form water- 
tight joints. 

Around the main tube there is built a 


‘metallic shell which serves as the caisson, 


in order to sink the tube under the water. 
The skeleton frame of the shell is formed 
of a series of curved ribs of channel bar 
which lie outside of the tunnel tube and 
are braced at a certain distance and nearly 
parallel to it, by means of cross-braced 
ironwork. However, the ribs are not 
brought around under the iube, but are 
run down vertically from the centre so as 
to form straight sides for the caisson. The 
ribs run somewhat below the bottom of 
the tunnel, and underneath the latter is 
formed a compressed-air chamber in which 
the workmen proceed with the lowering 
of the caisson. Over the ribs is placed a 
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sheet-iron covering which is thus brought 
down to the bottom level forming a rect- 
angular box portion. 

After towing the caisson in place, the 
space between the tunnel tube and the 
sheet-iron sides is filled up with cement 


beton, the top plating having been left . 


off for this purpose. After completing the 
iron plating of the caisson, it is sunk upon 
the bed of the river, this portion having 
been properly prepared beforehand. 

Piles were driven in the river bed so as 
to guide the caisson on its descent and to 
shield it. The piles also support a plat- 
form for the workmen, who have access 
to the lower part of the caisson by means 
of tubes which descend from the surface. 
with air-locks mounted at the top. As the 
ground is excavated the caisson is gradu- 
ally lowered down to the proper level 
under the river bed, the tunnel tube hav- 
ing been ballasted with water so as to give 
the needed weight and to steady the whole. 
When in place, the lower chamber of the 
caisson is filled up with beton, the shafts 
removed and the water pumped out of the 
tunnel tube. 

The ends of the caissons lie about five 
feet apart, and the interval is filled by a 
small caisson which is sunk afterwards in 
place. By removing the sheet-iron end 
plating of all the caissons, a continuous 
tunnel of the standard section is formed. 

The two underground stations which 
are situated upon this portion of the line 
are of unusual interest, owing to the 
method which has been adopted for their 
construction. One of these stations lies 
on the City Island and therefore between 
the two river-bed sections just described. 
The second station, which is the larger 
of the two, is placed at the south end of 
the Seine tunnel at St. Michael Place, and 
is connected to this end of the tunnel. 
The description herewith applies especially 
to the latter station, as it is the larger 
and more important of the two. Both of 


them, however, have the same method of | 


construction. 

We have already mentioned that the 
portions of the tunnel lying near the river 
are to be run by a special compressed-air 
shield, as the ground is watersoaked for 
some distance from the river, at least at a 
certain depth below the surface.. But as 
the stations are of a much larger size, it 
would be out of the question to adopt a 
shield system for constructing them. It 
was therefore necessary to use the caisson 
method for the stations as well as for the 
preceding work. For each of the stations 
three separate caissons are employed, but 
these are much different from those which 
lie in the river bed. Essentially, each sta- 
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tion consists of a long portion of more or- 


less elliptical section, terminated by two 
other portions of cylindrical form, one at 
each end. Referring to the St. Michael 
station, there is a central caisson which is 
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part of the station, ‘and will contain :the-. 
two station platforms for passengers, ly- 
ing on each side of the double track. 
Joined to each end of the caisson is a 
smaller one which is built in a different 
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noteworthy for its great size, seeing that it 
is about 220 feet long and sixty feet high 
over all. The central part or tunnel, is 
forty-one feet wide and about twenty- 
eight feet in height. As will be observed 


manner, seeing that it has the form of an 
elliptical well whose bottom lies about 
seventy-five feet below the surface, with 
the larger axis measuring eighty-five feet 
and the smaller, sixty-one feet. It is to 
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in the engravings, the section of the in- 
terior part is formed of a semi-circular 
part in the upper portion, while the bot- 
tom part or bed is of elliptical form. 

This construction is used in the main 


be used to contain the staircases, elevators 
and ticket offices and to the outer ends 
will be connected the other sections of the 
subway. On the end next the river it will 
join on to a short section which leads to 
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the caisson tunnel- above described, while 
the corresponding part on the other side 
will connect with the subway tunnel which 
is to be built hereafter. 

The general appearance of the middle 
caisson will be seen from the engravings. 
One of these shows the outside of the 
metallic framework, and the second the 
interior of the structure. The under part 
of the construction, lying below the tunnel 
proper, is in the form of a long compart- 
ment six feet in height in which the work- 
men are placed, this part being operated 
under compressed air for sinking the cais- 
son. As to the inner metallic framework 
of the main structure, it is formed of a 
series of trusses having the standard sec- 
tion and spaced four feet apart. The 
trusses are connected by an iron-work brac- 
ing. A sheet-iron plating is mounted in- 
side upon the structure, so as to form a 
continuous tube. Around the tunnel por- 
tion is mounted an outer shell of iron- 
work which constitutes the exterior of the 
caisson. The outer part is. however, of 
rectangular section, and it is faced on the 
outside and at the ends with sheet-iron. 
Between the outer plating and the tubular 
part is flowed concrete so as to fill up the 
entire space, and this gives a great solidity 
to the whole. The thickness of concrete 
is about six feet at the sides and three feet 
at the top of the arch. 

To give the proper lining to the station 
part, the sheet-iron plating is covered by a 
fine concrete upon which is fixed a lining 
of enameled tile such as is used in the 
other subway stations. The concrete is 
held upon a metallic trelliswork which is 
fixed upon the sheet-iron. As the con- 
struction has a-very great weight, this 
being no less than 18,000 tons, counting 
11,000 tons for. the ironwork and 7,000 


tons for the concrete, great care must be 


taken in sinking it below the surface so 
that there will be no accidents. 
sons have been built in a trench eighteen 
feet deep, and they are then sunk without 
the use of compressed air until the wet 
ground is reached, after which the work is 
continued by compressed air until the cais- 
son rests upon a bed of solid rock at a 
depth of seventy-five feet below the sur- 
face. To this end the under air- -chamber 
of the caisson is divided into two indepen- 
dent parts by a cross partition. 


four working shafts. In this way a bet- 
ter division of the work will be obtained. 
At either end of the central caisson is 
an elliptical caisson. Both are practically 
alike, and consist of an iron-work structure 
presenting its small axis in the line of the 
tunnel, The structure is given a thickness 


The cais- 


Each of 
the chambers thus formed is provided with ` 
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of six feet, and upon the inside and out- 
side is a plating of sheet-iron. Concrete 
is filled in between the two linings. When 
sunk in the ground, the whole has the 
form of an immense elliptical well. Upon 
the top of the structure is placed a series 
of beams which receive a layer of masonry. 
This layer will be brought up to within 
three feet of the ground level. On the 
outer side is a junction mouth of the 
standard tunnel section, so as to receive 
the main tunnel which joins at this point. 
For each of the end caissons there are 650 
(long) tons of iron and 2,500 tons of 
beton.. Counting the weight of the whole 
structure, it is no less than 25,000 tons. 
Its total length is nearly 400 feet. 
| ——--@-__ 
On the Corpuscular Rays Pro- 
duced in Different Metals 
by Roentgen Rays. 


It has been shown by Sagnac and others 
that when Roentgen rays fall on a sub- 
stance this substance gives off rays very 
like the Roentgen rays producing them. 
Barkla has investigated these rays and 
found that those from gases and light 
solids are almost identical in penctrating 
power with the primary rays producing 
them, while those from heavy solids, such 
as lead and zinc, are much less penetrating 
than the primary. He also finds that the 
rays from gases and light solids vary in 
penetrating power as the primary varies, 
but those from the heavy solids vary very 
little for much variation in the penetrat- 
ing power of the primary. All these sec- 
ondary rays are probably pulses in the 
ether, like Roentgen pulses, though the 
secondary pulses vary greatly in thickness 
from the primary producing them, heavy 
metals giving out much thicker pulses 
than the primary. Besides this type of 
rays, it has been shown that heavy metals, 
when Roentgen rays fall upon them give 
out a very absorbable power of radiation 
consisting in part of negatively charged 
particles. The velocity of these particles is 
of the order of that of the cathode par- 
ticles in a highly exhausted tube. In this 
article C. D. Cooksey gives the results of 
an investigation with a view to determin- 
ing the relative number of these absorb- 
ing rays, which are known as corpuscular 
secondary rays, produced in different 
metals for equal absorption by the same 
beam of Roentgen rays. In the investiga- 
tion it was necessary to differentiate be- 
tween the effects due to the secondary 
radiation and those due to the primary, 
and as the former are small in compari- 
son with the latter, direct measurement of 
the primary effect alone and of the pri- 
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mary plus the secondary was not satisfac- 
tory. The method adopted consisted in 


exposing different samples of metals to 


the Roentgen rays, and arranging the elec- 
trometer so that the deflection produced 
by the direct ray was just balanced; then 
any motion of the gold-leaf would be due 
to the secondary radiation being steady. 
In this way the effect of the primary and 
secondary radiation could be separated, but 
it was necessary also to separate the effects 
the different kinds of secondary radiation 
in order to measure the corpuscular sec- 
ondary rays. This was accomplished by 
covering the metal so experimented with 
by thin aluminum foil, the foil being 
added in successive layers. In this way a 
curve was secured, falling off rapidly at 
first, and then gradually. The rapid fall- 
ing off is assumed to be due to the absorp- 


tion of the corpuscular rays, since these 


have little penetrating power, and in this 
way the author was enabled to measure 
their intensity. From his experiments he 
concludes that the velocities found from 
the absorption in aluminum of the corpus- 
cular secondary rays from heavy metals 
are in good agreement with the values 
found by- other investigators; that the 
more penetrating primary rays produce 
more penetrating corpuscular secondary 
rays. For the more penetrating primary 
rays used, the corpuscular rays from all 
the metals tested, with the exception of 
nickel, possessed nearly equal penetrating 
power, while for the less penetrating pri- 
mary rays, the penetration of the corpus- 
cular rays varied considerably for the dif- 
ferent metals, The corpuscular rays pro- 
duced by hard primary rays are homogene- 
ous. Those produced by soft primary rays 
are not homogencous except for tin and 
silver. In all the other metals tested, 
with one exception, silver, the ratio of the 
number of corpuscles produced to the 
number produced in lead was greater for 
metals of greater density. The ratio of 
the number of corpuscles liberated from a 
metal to the number liberated from lead 
depends partly on the penetrating power 
of the corpuscular rays, and to a great 
extent on the ratio of the absorption or 
efficiency of the primary rays in lead and 
the metal compared with it. If the energy 
of the corpuscular ray is due, as J. J. 
Thomson has suggested, to an explosion 


of the atom, and not directly to the energy 
in the primary pulse, it is hard to ex- 
plain why the more penetrating primary 
rays give rise to corpuscles of higher 
velocity than do the softer rays, while the 
intensity of the primary rays makes no 
difference in their velocity—American 
Journal of Science (New Haven), 
October. 
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Street Railway Week at Atiantic City. 


Annuai Conventions of the American Street and Interurban Railway Association, the Engineering Association, 
the Claim Agents’ Association and the Accountants’ Association; Appliance Exhibition 


HE annual conventions of the Ameri- 
can Street and Interurban Railway 
Association and its affiliated and 

allied associations, the Engineering, Claim 
Agents’ and Accountants’, will bé held at 
Atlantic City, N. J., October 14-18. The 
meeting of the American association will 
be held in Casino Hall, located at the 
board-walk end of the steel pier; the meet- 
ings of the Accountants’ association will 
-be held in the Chalfonte Hotel; the meet- 
ing of the Claim Agents’ association will 
be held in the St. Charles Hotel, and the 
meetings of the Engineering association 
will be held in the sun parlor near the 
outer end of the steel pier. 

The morning of Monday, October 14, 
will be reserved for registration purposes. 
The first meeting of the convention will 
be held on the afternoon of that day. 

On Tuesday morning there will be meet- 
ings of the Accountants’, Engineering and 
Claim Agents’ associations. On Tuesday 
afternoon these same associations will hold 
meetings. - 

On Wednesday morning there will be a 
joint meeting of the American and af- 
filiated associations. On Wednesday after- 
noon the Accountants’ and Claim Agents’ 
associations will meet. 

On Thursday morning the American 
association and the Accountants’ associa- 
tion will meet, and on Friday the Ameri- 
can association will finish up its work. 

The following programmes have been 
announced for the American association 
and the Engineering association : 


AMERICAN STREET AND INTERURBAN RAIL- 
WAY ENGINEERING ASSOCIATION. 


MONDAY, OCTOBER 14—9.30 A. M. TO 12.30 
P. M. 


Registration at steel pier. 
2 P. M. TO ÕP. M. 

Convention called to order. 

Address—John T. Beggs, president, 
American Street and Interurban Rail- 
way Association. 

Reading of the minutes of the last mect- 
ing. 

Address of the president. 

Annual report of the executive com- 
mittee. 


TUESDAY, OCTOBER 15—9.30 A. M. TO 12.30 
P. M. 


Report of “Committee on Way Mat- 
ters.” 


of the Manufacturers’ Association. 


Paper—“Care of Electric Railway 
Tracks,” by George L. Wilson, engineer, 
Twin City Rapid Transit Company, Min- 
neapolis, Minn. 

Paper—“Rails and Joints as Affected 
by Traffic in New York city,” by W. 
Boardman Reed, engineer, New York city. 
TUESDAY, OCTOBER 15, 2 P. M. TO 5 P. M. 

Report of “Committee on Standardiza- 
tion.” 

Report of “Committee on Open versus 
Closed Terminals for Car Storage.” 


WEDNESDAY, OCTOBER 16—9.30 A. M. TO ` 


l P. M. 

Joint meeting of “American” associa- 
tion and allied associations. 

2.30 P. M. TO 5.30 P. M. 

Paper—“Gas Engines,” by Paul Winsor, 
chief engineer motive power and rolling 
stock, Boston Elevated Railway Company, 
Boston, Mass. 

Paper—“Gas Engine Operation,” by 
W. W. Cole, general manager, Elmira 
Water, Light and Railway Companv, 
Elmira, N. Y. 

Paper—“Steam Turbines,” by St. John 
Chilton, engineer, Allis-Chalmers Com- 
pany, Milwaukee, Wis. 

Annual report of secretary-treasurer. 

Appointment of convention committees. 

Reports of special committees. 

Report of “Committee on Control Ap- 
paratus.” 

Report of “Committee on Maintenance 
and Inspection of Electrical Equipment.” 

Report of “Way Committee” on “Rail 
Corrugation Investization.” 

Report of “Way Committee” on “Con- 
crete Tie Investigation.” 

Report of sub-committee on “Rail and 
Rail Matters.” 

Report of committee on “Operating and 
Storage Car House Designs.” 

Question Box. 

Paper—“Operating Features of Curtis 
Turbines,” by August H. Kreusi, engineer, 
General Selectric Company, Schenectady, 
N. Y. 

Paper — “Recent Developments in 
Steam Turhine Power Station Work,” by 
J. R. Bibbins, engineer, Westinghouse 
Machine Company, Fast Pittsburg, Pa. 

General business. 

Election of officers. 


AMERICAN STREET AND INTERURBAN RAIL- 
WAY ASSOCIATION, 


WEDNESDAY, OCTOBER 16—9.30 A. M. TO 
1 P. M. 
Convention called to order. 
= Address of welcome. 
President’s address. 
Report of executive committee. 
Report of secretary and treasurer. 
Addresses by presidents of affiliated and 
allied associations. 
Announcements. 
New business. 
Reports of committees. 
(a) Membership. 
(b) Compensation for Carrying Mail. 
(c) Subjects. 
(d) Car Wiring. 

(e) Standardization of Equipment. 
THURSDAY, OCTOBER 17—9.30 A. M. TO 1 
P. M. 

Appointment of nominating commit- 
tee. 
Reports of committees. 
(a) Promotion of Traffic. 
(b) Rules. 
(c) Heavy Electric Traction. 
Paper—“Light Freight Handling by 
Electrice Lines,” by P. P. Crafts, general 
manager, Iowa & Ilinois Railway Com- 
pany, Clinton, Iowa. _ 
Paper—“Freight Interchange with 
Steam Railroads,” by H. H. Polk, presi- 
dent, Interurban Railway Company, Des 
Moines, Iowa. 
Paper—“A Department of Publicity,” 
by J. Harvey White, advertising manager, 


Boston Elevated Railway Company, Bos- 


ton, Mass. 
FRIDAY, OCTOBER 18—-9.30 A. M. TO 1P. M. 
Reports of committees. 
(a) Insurance. 
(b) Rules for the Construction of 
Modern Car Houses. 
(c) Municipal Ownership. 
(d) Publie Relations. 
Paper—“Publie Policies of the Past 
and Future,” by C. Loomis Allen, vice- 
president, Utica & Mohawk Valley Rail- 
way Company, Utica, N. Y. 
Paper—“Interurban Railway Fares,” 
hy Theodore Stebbins, J. G. White & Com- 
pany, New York, N. Y. 
Paper—“The Technically Trained Man 
and the Electric Railway Profession, ’ by 
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Professor H. H. Norris, Cornel] Univer- 
sity, Ithaca, N. Y. 

Paper—“The National Fire Protection 
Association and Its Work in the Street 
and Interurban Railway Field,” by Ralph 
Sweetland, Boston, Mass. 

Paper—“The Influence of the Design 
of Railway Structures on Economy of 
Operation,” by H. J. Campion and Will- 
iam McClellan, consulting engineers, New 
York, N. Y. 

Paper—“Advertising from the Street 
Railway Standpoint,” by A. W. Warnock, 
general passenger agent, Twin City Rapid 
Transit Company, Minneapolis, Minn. 

Paper—“The Problems of a Small 
Road,” by H. S. Cooper, manager, Galves- 
ton Electric Company, Galveston, Tex. 

Paper—“The Use of Tee Rail in 
Cities,” by C. Gordon Reel, vice-president, 
Kingston Consolidated Railway Company, 
Kingston, N. Y. 

Paper—“Municipal Ownership in Great 
Britain and in the United States,” by 
Wm. J. Clark, New York city. 

Discussion—“Reduced Fare Agitation.” 

Discussion—“Depreciation from the 
Financial and Managerial Standpoints.” 

Report of nominating committee. 

Election of officers. 

Resolutions. 

Unfinished business. 

Adjournment. 

Each of the various associations has de- 
cided to have its own headquarters as fol- 
lows: American association and Manu- 
facturers’ association Marlborough-Blen- 
heim Hotel; Accountants’ association, 
Chalfonte Hotel; Engineering association, 
Dennis Hotel; Claim Agents’ association, 
St. Charles Hotel. 

Through the courtesy of the Delaware & 
Atlantic Telephone Company, the Bell 
Telephone Company of Philadelphia, and 
the American Telephone and Telegraph 
Company, free local exchange service day 
and night will be extended from all sta- 
tions on the steel pier. Free toll line and 
long-distance service will be extended be- 
fore 9 A. M. and after 6 P. M. to delegates 
and guests upon presentation of the 
various official badges. 

On Monday evening, October 14, the 
entertainment committee has arranged for 
an hour with Miss Kitiy Cheatham in the 
solarium of the Marlborough-Blenheim 
Hotel. 

On Tuesday afternoon, October 15, a 
roller-chair parade for the ladies will 
begin at 2.30. On ‘Tuesday evening, at 
‘o'clock, the annual reception in honor 
of the presidents and other officers of the 
associations will be held. 

On Wednesday afternoon, from 2.30 to 
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ð o'clock, there will be a ladies’ afternoon 
at the Country Club of Atlantic City. 
The ladies are invited to bring their golf 
sticks and tennis rackets. There will be 
music and afternoon tea, and prizes will 
be awarded for the ladies’ clock golf con- 
test. On Wednesday evening there will 
be a theatre party at Young’s Pier Theatre 
and the Savoy Theatre. 

On Thursday afternoon there will be a 
trolley trip for the ladies of the conven- 
tion to Ocean City, via the Shore Fast 
Line. Special cars will leave the board- 
walk and Virginia avenue at 2.30 P. M. 
sharp, returning at 5.30 P. M. On Thurs- 
day evening the third annual Supply 
Men’s amateur vaudeville and theatrical 
performance will be given at Young’s Pier 
Theatre at 8.30 o’clock. There will be in- 
formal dancing from 11 to 12.30 P. M. in 
the ballroom of the Marlborough-Blen- 
heim Hotel. 

On Friday afternoon, October 18, there 
will be a men’s golf tournament at the 
Country Club of Atlantic City. On Fri- 
day evening there will be an entertain- 
ment at the Marlborough-Blenheim Hotel, 
followed by informal dancing. 

The appliance exhibition under the aus- 
pices of the American Street and Inter- 
urban Railway Manufacturers’ Association 
will be held on the entire Atlantic City 
steel pier. The rolling stock and track 
exhibits will be on Virginia avenue, 
directly off the board-walk and opposite 
to the entrance to the steel pier. The 
exhibit will be the most extensive that has 
ever been held by the association, and the 
following features will be prominently 
displayed : 

The Allis-Chalmers Company’s space 
(201-211) occupies approximately 1,400 
square feet, and will contain a very exten- 
sive exhibit of air-brake apparatus, to- 
gether with photographs and other repre- 
sentations of steam turbines, Corliss en- 
gines, gas engines, hydraulic turbines, 
condensers, generators, rotary converters, 
motors and power and electrical machinery 


of every kind, such as constitute the com- 


plete equipment of traction companies for 
power-houses, substations, cars, ete. 

One of the most interesting features of 
this exhibit will be found in the new type 
“J” emergency valve for use with straight 
air-brake equipments. The principal ad- 
vantage of the straight air-brake system, 
as is well known, lies in its simplicity 
and in the fact that the brakes may be 
applied and releasel gradually; but it 
formerly had one serious defect, for, when 
two or more cars are run in a single train 
having this equipment, if the train should 
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break apart the brakes would not be ap- 
plied automatically. Moreover, in the or- 
dinary straight air system the contro} of 
the train is in the hands of the motorman, 
alone; whereas with the automatic system 
the brakes can be applied by the conductor 
in case of emergency from any one of the 
cars in the train. 

Another object of especial interest will 
be the new type of pneumatic governor. 

Prior to the placing of a very large or- 
der for this type of brake it was given 
an exhaustive test by the engineering de- 
partment of the Manhattan Elevated 
Railway, New York city, in a series of 
284,000 continuous operations, breaking a 
current of thirty-five to forty amperes, at 
600 volts, without any attention whatever 
during the period of the test, which would 
be equivalent to about two and one-half 
years’ service under ordinary conditions. 

The exhibit will be in charge of W. S. 
Heger, assistant to the president, and 
J. H. Denton, manager of the company’s 
air-brake department. Others in at- 
tendance will be various district managers 
of the company and as many of the sales- 
men of the several offices, particularly 
from the East, as can be spared from 
their regular duty. 

The American Brake Shoe and Foun- 
dry Company will occupy spaces 410 to 
416 on the steel pier. The following rep- 
resentatives will be in attendance: Otis 
II. Cutler, president; W. S. McGowan, 
eastern sales manager; Frank L. Gordon, 
western sales manager; F. W. Sargent, 
chief engineer; J. S. Thompson, E. l. 
Janes, E. B, Smith, E. J. Searles. The 
company will exhibit its steel-back brake 
shoes and the proposed standards for the 
Street Railway Association. 

The American Railway Supply Com- 
pany will have an exhibit of badges for 
conductors, motormen, etc., in space 917, 
and Charles Lounsbury will be in at- 
tendance. 

The American Steel and Wire Company 
will be represented by C. D. Sturdevant, 
electrical expert, of Worcester, and George 
Long, expert from the Chicago office. The 
company is exhibiting in connection with 
ihe Carnegie Steel Company, National 
Tube Company, and other constituent 
companics of the United States Steel Cor- 
poration. This company’s exhibit will 
consist of rail bonds in all varieties, elec- 
trical and trolley wires, right-of-way 
fence for electric railways, concrete rein- 
forcement for construction of power- 
nouses, enthankments and bridges. Rail 
bonds will be installed along the right-of- 
way tracks which the Carnegie Steel Com- 
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pany will put down, and these tracks will 
be fenced in with the company’s right-of- 
way -fencing. | 

Albert & J. M. Anderson Manufactur- 
ing Company will make its usual demon- 
stration of electric railway, light and 
power specialties and will be represented 
by Ernst Woltmann, William W. Hincher 
and J. M. Anderson. 

The Blake Signal and Manufacturing 
Company will be represented by E. J. 
Burke, C. C. Blake and George S. Hast- 
ings, and will have a complete working 
exhibit of standard signal apparatus, to- 
gether with a trained and competent train 
dispatcher, and various types of railway 
telephones and standard blanks, etc., for 
telephone train dispatching. 

The Brady Brass Company will be rep- 
resented by D. M. Brady and Mr. H. 
S. Hayward, Jr. 

- Harold P. Brown will exhibit in spaces 
111, 113, 111A and 113A, fronting on 
two aisles near the shore end of the pier, 
showing various types of rail joints bonded 
with standard plastic bonds, plastic plug 
bonds and semi-plastic plug bonds, show- 
ing them under test with a current of 3,000 
amperes. He will also show a special elec- 
tric drill and magnetic clamp for use in 
rebonding rails without removing angle 
plates or disturbing the pavement. He 
will also show the efficiency of his contact 


alloys ‘on switches, bus-bars, trolley 


wheels, controllers, contactors, ete. Besides 
Mr. Brown, James Hollowood, G. A. 
Kroencr, J. Maxwell Coote, Danicl A. 
Kelley, William Temple and John Roche, 
will be in attendance. 

The Buckeye Engine Company will ex- 
hibit photographs of engines and a small 
model. As usual the company will dis- 
tribute flowers as souvenirs. C. H. Weeks, 
vice-president, Salem, Ohio; Paul Bigelow, 
New York city; James T. Castle, Pitts- 
burg; A. H. Riddell and C. E. Machold, 
Philadelphia, will be in attendance. 

The Chicago Pneumatic Tool Company 
will exhibit its line of electric tools, to- 
«ether with pneumatic hammers and 
drills. The 550-volt electric tools will be 
shown in operation, particularly the track 
drills and grinders for rail bonding. A 
specially constructed 550-volt drill for 
driving screw spikes in railway ties will 
also be shown. This drill is operated in 
conjunction with a magnetic switch which 
controls the action of the drill. This 
drill will drive the spikes in a very small 
fraction of the time required by the old 
method, and is very convenient to handle. 
The company will show electric hoists, 
grinders and drijls for the lower voltages, 
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and a pneumatic cleaning truck for pneu- 
matically cleaning and scrubbing railway 
cars. This will be operated by an electric 
motor. The company will be represented 
by W. O. Duntley, Thos. Aldcorn, Geo. 
Barden, C. B. Coates, Howard Small and 
B. H. Tripp. 

The Crocker-Wheeler Company, manu- 
facturers of electric generators, motors, 
ete., both direct and alternating current, 
of Ampere, N. J., occupies double ex- 
hibit space, having taken sections 464 and 
466. The company supplies for street 
railway service a direct current generator 
which has become standard for this work 
and is exhibiting a number of large photo- 
graphs of installations in this line. The 
Crocker-Wheeler Company specializes on 
the generating end of the strect railway 
system and has made a special study of the 
requirements for this severe service. The 
company will be represented by Julian 
Roe, manager of Chicago office, S. Rus- 
sell, Jr., manager of Philadelphia office, 
R. N. C. Barnes, manager of Boston office; 
L. S. Horner, manager of New Haven 
office; R. J. Randolph, Jr. and Rodman 
Gilder, of Ampere. 

The Crouse-Hinds Company will be 
represented by H. B. Crouse, A. F. Hills, 
F. M. Hawkins, Frank Buchanan, Daniel 
Gidley and Edward Mack. This exhibit 
will consist mainly of arc headlights, in- 
candescent headlights, guy anchors and 
condulets. 

The Dearborn Drug and Chemical 
Works will be represented by Robert F. 
Carr, first vice-president and general 
manager; W. B. McVicker, second vice- 
president and eastern manager; Grant W. 
Spear, third vice-president; G. F. 
Duemler, manager Philadelphia branch; 
II. G. McConnaughy, manager New Jer- 
sev branch. The company will have ample 
space so as to arrange a reception booth, 
and will display its products in a hand- 
some specially designed show-case. The 
company will distribute its usual souvenirs 
for the ladies—fine perfumes of its own 
make, and other suitable souvenirs and 
general advertising. 

The Joseph Dixon Crucible Company 
will exhibit a portable structural steel 
building painted with Dixons Silica- 
Graphite paint, and exhibits of Dixon’s 
American graphite pencils, greases, 'Ticon- 
deroa flake graphite lubricants, motor 
brushes, plumbago crucibles, silica- 
graphite paint and other graphite products 
for street railways and manufacturers. 
The company will be represented by J. A. 
Condit. 1. H. Snyder, C. H. Spotts and 
J. J. Tueker. 
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Dossert & Company, incorporated, will 
make an elaborate exhibit of solderless 
connectors and terminals, which have been 
approved end listed by the National Board 
of Fire Underwriters. H. B. Logan, 
president, and E. A. Dossert, sales mana- 
ger, will be in attendance. 

The Electric Service Supplies Company 
will occupy the western half of the ac- 
quarium cn the steel pier, together with 
twenty feet outside. This space includes 
about 1,400 square feet. The company 
will also have in the music hall an exhibit 
of Victor high-tension insulators manu- 
factured by the Locke Insulator Manu- 
facturing Company, of Victor, N. Y., be- 
ing sales agents in the East. The exhibit 
will also include a full line of protected 
rail bonds for all styles of rails, and 
samples of tools for compressing the bonds 
in the rails, and samples of special hy- 
draulic punches for punching the holes. 
There will also be a demonstration of the 
company’s improved system of hydraulic 
rail bonding, which is done on the base 
of the rail. A complete line of Garton- 
Daniels lightning arresters for both alter- 
nating-current and direct-current circuits 
and for all voltages up to 20,000 alternat- 
ing current. A complete line of Keystone 
overhead material and fittings, railroad 
crossings, drawbridge pans, etc., and the 
National railroad trolley guard installed 
as in service will be shown. Other spe- 
clalties which will be exhibited are Lyon 
sheet-stecl  gear-cases,  automotoneers, 
sheet-steel tool boxes, Keystone railway 
telephone brackets, commutators, field and 


armature coils, International cash regis- - 


ters, arc and incandescent headlights, etc. 
The Electric Storage Battery Company 
will show one element of type 71-R in a 
containing tank sufficiently large to hold 
eighty-three plates of this type, the tank 
showing the standard method of reinforce- 
ment used on cells at the end of rows. A 
twelve-pole carbon regulator, recording 
hydrometer, recording and signaling hy- 
drometer, automatic cell filler and com- 
pensating hydrometer will be shown with 
examples of positive and negative plates 
of the different types. Charles Blizard, 
third vice-president; Albert Taylor, mana- 
ger, New York office; G. H. Atkin, mana- 
ger Chicago office; E. L. Reynolds, mana- 
ger, Pennsylvania sales office; H. B. Gay, 
manager, Cleveland office, and Robert C. 
Hull, district engineer, will be in attend- 
ance. | 
The Franklin Electric Manufacturing 
Company will make an elaborate exhibit 
in conjunction with the Holophane Comi 
pany. A special feature of the exhibit 
will be two vibrating machines showing 
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the conditions under which railway lamps 
are operated. The “Novi” lamp will be 
demonstrated as designed and constructed 
to meet the demand for an incandescent 
lamp that will withstand more than the 
ordinary amount of hard usage. The new 
Franklin Holophane reflectors, both con- 
centrating and distributing, will also be 
demonstrated in two testing rooms spe- 
cially constructed for the purpose. The 
Franklin company will be represented by 
P. S. Klees, assistant manager; G. O. 
Curtis, manager of Buffalo office; C. N. 
Thorpe, manager of Chicago office; and C. 
Leonard, manager of Baltimore office. 

The General Electric Company will be 
represented by its usual host of good fel- 
lows, and will exhibit a complete line of 
motive and control equipment for street 
railways and power stations. Large-ca- 
pacity circuit-breakers, in combination 
with motor-operated main switches, air- 
compressors, mercury-arc rectifiers, high- 
efficiency incandescent lamps and arc 
lamps, will be shown. 

The Goldschmidt Thermit Company’s 
exhibit will consist of two parts: first, an 
exhibit in the music hall, spaces 664 to 
666, at which it will show specimens of 
the work which it does, such as motor 
cases and other steel sections repaired by 
its process, Thermit welded rail joints, 
samples of ferro-vanadium, metallic man- 
ganese, chromium, molybdenum, and other 
metals which it produces free from carbon 
by the Alumino-thermic process. At the 
Other exhibit, or rather demonstration 
space, actual demonstrations will be given 
of rail welding, preparing motor cases, 
ete., in order that the delegates may see 
the process in operation, and become fa- 
miliar with the Thermit reaction. The 
company will be represented by Q. E. 
Pellissier, C F. Gailor, H. S. Mann and 
W. R. Hulbert. | 

The Gould Storage Battery Company 
will be represented by Dr. W. E. Winship, 
sales engineer; H. N. Powers, manager 
telephone departmeni, and Charles H. 
Bradley The company will make its 
usual exhibit of storage battery parts and 
photographs showing typical installations. 

The Helios Manufacturing Company 
will have quite an extensive exhibit in 
connection with the Electric Service Sup- 
plies Company, of Philadelphia, of its 
various types of enclosed and flaming arc 
lamps, many of which will be in opera- 
tion. 

The H. W. Johns-Manville Company 
will be well represented with an attractive 
exhibit and a large number of attendants. 
Among the materiais exhibited will be 
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the “Victor” combination meters, both 
portable and switchboard types; overhead 
line material ; ‘‘“Noark” fuse devices, 250, 
600 and 10,000-volt capacity; “Transite” 
asbestos fireproof lumber; molded mica 
weatherproof sockets; arc-lamp hangers; 
high-tension insulators; rail bonds; 
“J-M” friction tape; controller linings; 
pipe covering, roofing and packing. The 
company will be represented by J. W. 
Perry, manager electrical department, New 
York; H. M. Voorhis, manager electrical 
department, Philadelphia; H. M. Frantz, 
manager electrical department, Chicago; 
R. R. Braggins, manager electrical depart- 
ment, Cleveland; M. H. Crosswell, mana- 
ger electrical department, Milwaukee; 
S. P. Russell, manager electrical depart- 
ment, New Orleans; D. T. Dickson, mana- 
ger Philadelphia branch; E. D. Sparks, 
sales manager, Philadelphia branch; S. G. 
Meek, salesman; H. S. Corey, salesman; 
E. F. Quirke, southern representative; 
W. F. Little, electrical engineer, New 
York office; E. B. Hatch, president Johns- 
Pratt Company, Hartford, Ct.; C. W. 
Schultz, salesman, Philadelphia branch, 
Scranton, Pa.; G. A. Saylor, salesman, 
Milwaukee branch; H. R. Trainor, mana- 
ger Boston branch. 

The Lord Electric Company will be rep- 
resented by F. W. Lord, president; E. M. 
Hamlin, F. W. Erickson and G. B. Crane, 
manager railway department. The com- 
pany will exhibit the Shaw non-arcing 
lightning arresters and Thomas soldered 
rail bonds as described in Bulletins D and 
E. There will also be exhibited a com- 
paratively new advertising device, consist- 
ing of a captive balloon from which is 
suspended an electric sign. This, it is be- 
lieved will be particularly attractive to 
managers of street railway parks, as the 
sign can be made of sufficient dimensions 
to be visible for miles around. Another 
patented device which the company con- 
trols and expects to exhibit is a heat de- 
flector in connection with electric car 
heaters. This device has received very fa- 
vorable comment from traffic managers 
who have looked into the subject and ap- 
preciate the need of a device of this na- 
ture. 

The Massachusetts Chemical Company 
will be represented by A. T. Baldwin, L. 
O. Duclos and A. E. Duclos, and will have 
a full line of samples, descriptive litera- 
ture and souvenirs. 

The National Carbon Company will be 
represented by N. C. Cotabish, sales man- 
ager; A. E. Carrier, manager New York 
office; A. C. Henry, F. D. Kathe, O. T. 
Weaver and Frank C. Park. The exhibi- 
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tion will consist of a miscellaneous assort- 
ment of various sizes of carbon brushes of 
different grades and textures. 

The Ohio Brass Company will have an 
extensive exhibit which will include its 
line of overhead line material, car equip- 
ment specialties, ete. A full corps of rep- 
resentatives will be in attendance. 

The Rail Joint Company will be rep- 
resented by B. M. Barr, New York city; 
J. C. Barr, Boston, Mass; W. A. Chap- 
man, Troy, N. Y.; G. M. Hagar, Chicago, 
Ill.; H. C. Holloway, Cincinnati, Ohio; 
J. A. Greer, New York city; G. W. Smith, 
Baltimore, Md. 

The John A. Roebling’s Sons Company 
will be represented by G. W. Swan and 
Albert Mann of the New York office, and 
A. P. Conover of the Chicago office. 

The Speer Carbon Company will be 
represented by J. S. Speer, president and 
general manager, and G. P. Fryling, as- 
sistant secretary and treasurer. The com- 
pany will exhibit its recently introduced 
reinforced carbon brush. 

The Standard Varnish Company will 
exhibit a full line of insulating varnishes 
covering the requirements of dynamo, mo- 
tor and transformer manufacturers. Vari- 
ous types of coils treated with electric 
railway varnish, “Voltalac” and other 
compositions will be shown. Samples of 
solid compounds designed for use in con- 
nection with vacuum drying and impreg- 
nating apparatus will be on exhibition. 
The company will be represented by John 
C. Dolph, L. Robinson and E. M. Heck- 
scher. 

The Sterling Varnish Company and the 
Pittsburgh Insulating Company, which 
are allied companies, will make a joint ex- 
hibition, showing various insulating var- 
nishes, pole paints and car varnishes 
manufactured by the Sterling Varnish 
Company, and also the insulating linens 
manufactured by the Pittsburgh Insulat- 
ing Company, using the products of the 
Sterling Varnish Company. The Ster- 
ling company will be represented by James 
Todd, president; Walther Riddle, Ph.D., 
vice-president; S. C. Schenck, general 
manager; A. S. King, eastern manager ; 
C. L. Cool, manager of paint department; 
W. V. Whitfield and Charles A. Barker. 

The Westinghouse companies will be 
represented by the Westinghouse Air- 
Brake Company, the Westinghouse Trac- 
tion Brake Company, the Westinghouse 
Automatic Air and Steam Coupler Com- 
pany, the Westinghouse Electric and 
Manufacturing Company and the Nernst 
Lamp Company. These companies will 
make their usual elaborate exhibit of 


lad 


588 


everything for the railway, from the track 
to the trolley wire. 

The following manufacturers will also 
make extensive exhibits: Acme Sup- 
ply Company, Addressograph Company, 
Adams & Westlake, American Locomotive 
Company, American Mason Safety Tread 
Company, American Blower Company, 
American Multigraph Sales Company, 
American Ferrofix Brazing Company, 
American Sewer Pipe Company, Atha 
Steel Casting Company, Atlas Railway 
Supply Company, Automatic Trolley 
Guard Company. 

Bache Semon Company, Baldwin Loco- 
motive Works, Ball & Wood, Bayonet 
Trolley Company, Berry Brothers, Bishop 
Gutta-Percha Company, L. M. Booth 
Company, J. G. Brill Company, Buhne 
Metal Packing Company, Burroughs Add- 
ing Machine, Burdett-Rowntree Manufac- 
turing Company. 

Emil Calman & Company, Carnegie 
Steel Company, Car Ventilating and 
- Heating Company, Chicago Varnish Coni- 
pany, Climax Stock Guard Company, 
Compound Magnet Brake Company, 
Cooper Heater Company, Coin Counting 
Machine Company, Cook Standard Tool 
Company, Consolidated Car Fender Com- 
pany, Consolidated Car Heating Company, 
Columbus Machine Works and Manufac- 
turing Company, Curtain Supply Com- 


pany. 

Danville Company, Device Improve- 
ment’ Company, Doldt Coin Handling 
Machine Company, Dressel Railway Lamp 
Works, Duff Manufacturing Company, 
Durkin Controller Handle, D & W Fuse 
Company. 

Charles I. Earll, O. M. Edwards Com- 
pany, Egry Register Company, Electric 
Railway Improvement Company, Electric 
Traction Supplies Company, Electric 
Service Supply, ELECTRICAL REVIEW, 
Eureka Tempered Copper Works, Eureka 
Auto Electric Signal Company, Evans 
Almirall Company. 

Flexible Compound Company, Frank- 
lin Car Heating Company. . 

Garlock Packing Company, Galena Sig- 
nal Oil Company, General Electric Com- 
pany, Globe Ticket Company, Gould Stor- 
age Battery Company, Gold Car Heating 
and Lighting Company, Grip Nut Com- 
ANY. 
| J. A. Hanna Company, Hale & Kilburn 
Company, F. P. Harrison Electrical 
Manufacturing. Company, Haywood 
Brothers & Wakefield Company, Heany 
Fireproof Wire Company, Holophane 
Company, Holmes & Allen, Home Rubber 
Company, Howe Manufacturing Com- 
pany. 

International Register Company, In- 
dustrial Magazine. 

H. W. Johns-Manville Company, Jones 
& Laughlin Company, P. S. Justice & 
Company. 

Kalamazoo Railway Supply Company, 
Keystone Brake Shoe Company, Kenfield 
& Fairchild Publishing Company, Kin- 
near Manufacturing Company. 
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Lorain Steel Company, George W. Lord 
Company, Los Angeles S & 8 Company, 
Locke Insulator Company, Lumen Bear- 
ing Company. | 

John W. Masury & Son, Maryland Rail- 
way Supply Company, J. R. McCardell 
Company, McDonald Ticket and Ticket 
Box Company, McConway & Torley Com- 
pany, Moran Flexible Steam Joint Com- 
pany, Elmer P. Morris Company. 

New York Car and Truck Company, 
National Brake and Electric Company, 
National Rail Road Trolley Guard Com- 
pany, National Car Wheel Company, Na- 
tional Brake Company, National Lock 
Washer Company, Newman Clock Com- 
pany, New Departure Manufacturing 
Company, Niles Car Works, Norton 
Grinding Company, R. D. Nuttall Com- 
pany. - 

Ohmer Fare Register Company. 

Palmetto Metal Company, Pantasote 
Company, Peerless Rubber Company, 
Pennsylvania Steel Company, Philip 
Carey Manufacturing Company, Philadel- 
phia Air-Brake Machine Company, Pitts- 
burg Insulating Company, Pittsburg Pole 
and Forge Company, Plomo Specialty 
Company, Pratt & Lambert. 

Ramapo Iron Works, Railway Materials 
Company, Railroad Gazette, Recording 
Fare Register Company, Riverside Metal 
Company, Rooke Automatic Register 
Company, Russell Car and Snow Plough 
Company, Rubberset Brush Company, 
Railway Auditing and Inspection Com- 
pany. 

Samson Cordage Company, Schoen 
Steel Wheel Company, Security Register 
Company, Sherwin-Williams Company, 
Peter Smith Heater Company, Southern 
Exchange Company, Speer Carbon Com- 
pany, Standard Motor ‘Truck Company, 
Sterling Meaker Company, Standard 
Paint Company, Standard Steel Works, 
Standard Varnish Works, Street Railway 
Journal, Star Brass Company, Standard 
Roller Bearing Company, St. Louis Car 
Company, J. H. Symington Company. 

Taylor Electric Truck Company, Trac- 
tion Railroad Equipment Company. 

Under-Feed Stoker Company, H. B. 
Underwood & Company, Union Electric 
Company, United Copper Foundry Com- 
pany, United Uniform Company, United 
States Engineering Company, United 
States Metal and Manufacturing Com- 
pany, United States Electric Signal Com- 
pany. 

W. T. Van Dorn Company, Van Dorn 
Electric and Manufacturing Company. 

Wallace Supply Company, Washburn 
Steel Casting and Coupler Company, Wat- 
son-Stillman Company, Walworth Manu- 
facturing Company, Western Electric In- 
strument Company, Wendell & MacDuffie, 
Western Tube Company, Western Electric 
Company, Wheel Truing Brake Shoe 
Company, William Wharton, Jr., & Com- 
pany, J. G. White & Company, Wilson 
Trolley Catcher Company, Wilson Com- 
pany, Jas. E. Wilson Manufacturing Com- 


ny. 
Yale & Towne Manufacturing Com- 
pany. 
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The New York Electrical 
Show. 

The second week of the New York Elec- 
trical Show, which was held at Madison 
Square Garden, under the auspices of the 
Electrical Show, Incorporated, from Sep- 


A BROOKLYN EDISON STAIRCASE. 


tember 30 to October 9, continued to draw 
large crowds every afternoon and evening. 
One of the spectacular and most interest- 
ing features of this show was the demon- 
stration made by the Brooklyn Edison 
Company. A full report of the exhibitors 
and representatives in attendance was 


TuE KITCHEN—SHOWING REFRIGERATOR, 
WASHING MACHINE AND BUFFERS. 


published in the ELECTRICAL REVIEW last 
week. Through the courtesy of the Edi- 
son Electric Illuminating Company of 
Brooklyn we are able to present this week 
several views of this company’s installa- 
tion, which gives a good idea of the gen- 
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eral character of the exhibit features. The 
accompanying illustrations show a general 
view of the Garden, a comprehensive view 
of the Brooklyn Edison display, and some 
of the individual rooms. This includes 
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attested by the large number of prominent 
central station men who visited the ex- 
hibition and registered with the Brooklyn 
Edison during the show. Among these 
were the following: C. L. Edgar, presi- 


ROOKLYN: 


A GENERAL VIEW.—THE '' BROOKLYN” SIGN 18 ONE HUNDRED FEET LONG AND TWELVE 
Freer HIGH. 


particularly the electric kitchen, showing 
the electric refrigerator, the washing ma- 
chine and the motor-driven buffing and 
grinding machines; the staircase, showing 


N ' 
A COMPREHENSIVE VIEW OF TRE BRooKLYN Epison Exursirt. 


the luminous radiator and the method of 
illumination, and the office and registry 
department, where the Brooklynites regis- 
tered to receive one of the prizes which 
will be awarded to fifty lucky ones. The 
Wide interest created by this exhibit is 


dent; I. E. Moultrop, superintendent con- 
struction bureau; LaRue Vredenburgh, 
superintendent exhibition department; L. 
D. Gibbs, special agent Edison Electric 


Illuminating Company of Boston. T. R. 
Beal, secretary and manager Poughkeep- 
sie Light, Heat and Power Company. 
E. O. Richards, superintendent Newburgh 
Light, Heat and Power Company. P. T. 
Glidden, vice-president and manager 
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Binghamton Light, Heat and Power Com- 
pany. Joseph B. McCall, president Phila- 
delphia Electric Company. Alex Dow, 


_ vice-president Detroit Edison Company; 


president of the Association of Edison Il- 
luminating Companies. Samuel Insull, 
president; L. A. Fergusdn, vice-president 
Commonwealth Edison Company. F. M. 
Tait, general manager Dayton Lighting 
Company. C. R. Huntley, president Buf- 
falo General Electric Company. J. Robert 
Crouse, Cooperative Electrical Develop- 
ment Association. W. C. L. Eglin, chief 
electrical engineer Philadelphia Electric 
Company. Henry L. Doherty, president 
Denver Gas and Electric Company. W. 
W. Cole, vice-president and manager El- 
mira Water, Light and Railroad Company. 
Homer E. Niesz, managing director Elec- 
trical Trades Exposition Company, Chi- 
cago. Walton Clark, vice-president; J. H. 
Whittlesey, chief engineer; Dudlev Far- 
rand, general manager; Percy Ingalls, 
treasurer, Public Service Corporation of 
New Jersey. General G. H. Harries, vice- 
president; E. S. Marlow, treasurer; L. E. 
Sinclair, general superintendent, Wash- 
ington Railway and Electric Company. 
General F. E. Greene, vice-president On- 
tario Power Company. E. L. Davenport, 
general agent Narragansett Electric 
Lighting Company. A. B. Tenney, treas- 
urer and genera] manager; H. T. Sands, 
manager Haverhill Electric Company. 
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Tne OFFICE anD REGISTRY DEPARTMENT. 


C. G. M. Thomas, vice-president and gen- 
eral manager New York & Queens Elec- 
tric Light and Power Company. H. E. 
McGowan, general manager Flatbush Gas 
and Electric Company. George Bullock, 
president; E. E. Witherbee, manager 
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United Gas Improvement Company. 
Joseph D. Israel, secretary and manager ; 
P. H. Bartlett, B. J. Lockhart and H. M. 
Hatiligh, Philadelphia Electric Company. 
The United States Carbon Company 
did not fit up its exhibit in time to have 
a notice made of it in last week’s issue. 
This company made a fine display of car- 
bon products, showing particularly its 
carbon brushes for motors and dynamos. 
The company was represented by George 
W. Copley, managing director. 

Notice was omitted of the fine display 
of Prometheus heating and cooking uten- 
sils at the booth of the United Electric 
Light and Power Company, and of the 
numerous pretty effects collated by the 
New York Electric Fountain Company. 

Toward the end of the show an addi- 
tion was made to the exhibit of the Beck 
Flaming Lamp Company in the shape of 
a 12,000-nominal-candle-power arc lamp, 
which was installed by the New York 
Edison Company on the corner of Madi- 
son avenue and Twenty-sixth street. This 
lamp was suspended about fifty feet above 
the street level from a small corner tower 
on the Garden, and illuminated a large 
section of Madison Square. 

The very attractive exhibit of the Na- 
tional Electric Lamp Association was the 
centre of a great deal of interest. The 
new tungsten lamps burning horizontally 
were welcomed by the illuminating engi- 
neers, and this feature was greatly appre- 
ciated by the central station men who had 
the opportunity of examining these high- 
efficiency units. 

At a meeting of the board of directors 
of the Electrical Show, Incorporated, it 
was announced that steps would be taken 
to provide an annual exhibit in New York 
city. President George F. Parker stated 
during the week that on the fourth day 
of the show a very practical success had 
been assured. 


New York Edison Company 
Arranges a Course of 
Lectures in Electrical En- 
gineering. 

The New York Edison Company has 
arranged for a course of lectures in elec- 
trical engineering, to be delivered weekly 
by Professor Sydney W. Ashe, under the 
auspices of the Association of Employes 
of the New York Edison Company, in the 
auditorium at 44 West Twenty-seventh 
street. These lectures are open to all em- 
ployés of the company, whether members 
of the association or not. Each lecture 
will be repeated so as to give both day and 
evening employés an equal opportunity to 
attend. The lectures will start promptly 


at 1.30 P. M. and 8 P. M. on the dates 
scheduled. 
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Annual Report of the Brook- 


.. lyn Rapid Transit 
. - Company. 

The annual report of the Brooklyn 
Rapid Transit Company for the year end- 
ing June 30, 1907, has been issued. A 
comparative statement of the results of 
the operation of the system for the years 
ending June 30, 1906, and June 30, 1907, 
is given below. The 1906 figures are 
omitted, but the increase or decrease over 
that year is shown in the case of each item, 
as follows: 


Increase or 


Decrease 
l 1907. Over 1906. 
Gross earnings from 
operation ....... $19,381,587.15 $908,259.05 
Operating expenses. 11,465,704.76 1,024,327.39 
Net earnings from 
operation ....... $7,915,882.89 ~—$116,068.34 
Income from other 
sources ........- 555,165.93 231,230.31 
Total income...... $8,471,048.32 $115,161.97 
Less taxes and fixed 
charges ........- 6,026,386.72 413,452.49 
. Net inecome........ $2,444,661.60 —$298,290.52 
Out of which was 
taken for better- 
ments and addi- 
tions to property. 442,063.37 —138,279.50 
Surplus for the year. $2,002.598.23 —$160,011.02 
Add tor judgment 
recovered from 
City of New York 
account wire 
privileges ....... 39,798.33 39,798.33 
2,042,396.56 —$120,212.69 
Surplus for June 
30, 1906-1905... 2,075,562.81 1,090,839.61 
Surplus June 30, 
1907. and June 
30, 1906........ $4,117,959.37 $970,626.92 
Of this amount 
there has been 
appropriated : 
old accounts 
written. Oli vos 6240284 ei tens $522.98 
Depreciation ad- 
justments .... $12,127.05 12,127.65 
For discount 
bonds sold..... 371,825.24 —-199,421.42 
Contingent re- 
serve fund.... 264954 h< bases —%00,000.00 


Reise ce eek Bastia dove $383,952.89 —$687.816.75 


Balance surplus 
June 30, 1907, 


" $3,734,006.48 


are ee ee © ew oo’ 


: 
$1,658,443.67 


The report states the following facts: 

The percentage of operation to earn- 
ings is 59.16 per cent, as compared with 
46.52 per cent for the former year. 

The amount of surplus, after making 
all deductions, is $2,002,598, equal to 4.45 
per cent on the. capital stock of the 
Brooklyn Rapid Transit Company. 

There were carried 511,839,437 passen- 
gers during the last year, an increase of 
13.1 per cent over the previous fiscal year. 

The average gross earnings per passen- 
ger are 3.60 cents, as compared with 3.89 
cents for the preceding year, a loss per 
passenger of 7.5 per cent. 

The average net earnings per passen- 
ger (with no deductions for special ap- 
propriations or fixed charges) are 1.48 
cents, as compared with 1.70 cents for the 
previous year, This reduction in net per 
passenger is accounted for partly by the 
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increase of 41.2 per cent in number of 
transfers collected. = — E 

The average number of cars operated 
daily for the twelve months ending June 
30, 1907, is 2,093, as against 1,922 for the 
previous year, an increase of nine per cent. 

The total passenger car mileage is 68,- 
273,181, an increase of 4,615,858, or 7.2 
per cent. 

The number of (damage) cases disposed 
of during the year increased about thirty- 
six per cent (owing to the creation of sev- 
eral additional supreme and municipal 
court justices), which explains in large 
part the increase of 15.74 per cent in the 
item of damage and legal expenses. 

Under the heading of additions to and 
improvement of property, it is stated that 
100 elevated motor passenger cars have 
been ordered for delivery in the latter part 
of this year. One special steel motor pas- 
senger car has also been ordered as an ex- 
periment. 

Convertible surface passenger cars to 
the number of 143 have been received and 
placed in operation and 100 closed sur- 
face passenger cars are now being received. 
These cars, by the removal of sashes, will 
be suitable for summer service. 

Two 1,500-kilowatt turbo-generator 
units have been put in operation and five 
10,000-kilowatt turbo units, together with 
all necessary equipment, have been or- 
dered. Two of these will be put in serv- 
ice during the ensuing year. The exten- 
sion of the power station to accommodate 
these new motors will be completed early 
in 1908. 

The report also tells of the improve- 
ments made during the fiscal year which 
it covers, including new stations and the 
better equipment of the Brighton elevated 


line. 
—— 0 


Proposed Magnetic Survey of 
Africa. 

The Department of Research in Ter- 
restrial Magnetism, in cooperation with 
Professor J. C. Beattie, of South African 
College, Capetown, is organizing & plan 
for the early completion of a general mag- 
netie survey of Africa, according to Ter- 
restrial Magnetism and Atmospheric Elec- 
tricity. It is proposed to enlist the 1n- 
terest and assistance of the various nations 
concerned in Africa. The hope is enter- 
tained that the plan may be perfected m 
time to permit active work being begun 12 
1909 or possibly earlier. The work of the 
Department of Research will be restricted 
to such regions not likely to be undertaken 
by other organizations. 


October 12, 1907 
A Classification of Central ‘ 
Stations by States. 

The accompanying table has been pre- 
pared by the Cooperative Electrical De- 
velopment Association, Cleveland, Ohio. 
The figures are interesting as indicating 
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nearest station to the company’s stone- 
crusher, which is located six miles from 
Winchester. The coal, according to the 
complaint, had been brought to Winchester 
by the steam road, and the plaintiff al- 
leged that the latter refused to deliver the 
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any general interchange of business be- 
tween the steam and interurban railroads, 
the legislature, in its wisdom, foresaw that 
cases might arise where the public would 
need and demand such interchange, and 
evidently thought it should be given when 


CLASSIFICATION OF CENTRAL STATIONS BY STATES. 


PURELY ELECTRIC ; GAS AND ELECTRIC; ELECTRIC AND RAILWAY; GAS, ELECTRIC AND RAILWAY ; MUNICIPAL ; 


24-HOUR SERVICE AND NIGHT 


SERVICE—-BASED ON MCGRAW’'S CENTRAL 8TATION DIRECTORY, MARCH, 1907. 


1 2 


Centra! Stations. 


. 1,778 


Electric and Gas Corpo 


8 4 


Central Stations. 


Centra} Stations. 
Electric and Railway 


Purely Electric. rations. Corporations. 
Population of (A) (A) | B) (A) (B) 
Cities. ae = otal Nient | Total sick Total ` 
g 24-Hour an ; Hour |, Q -Hour , 2 
Service Service ' A&B. Service A&B 
Only. Service. i Only. | Service Only. Service. | 
eo pe he 7 POD ES ine a, +2 ii | 
1,00 and under 721 432 ' 1,183 ? 67 | 74 2 | 42 4 
1,000to 5.000 1,101 813 | 1.914 5 | 150 | 1 7% © %8 
5,000 to 10,000 52 213 265 17 u2 | 109 49 49 
10,009 to 25.000 14 154 165 7 77 84 61 61 
_ 25,000 to 50.000 5 72 77 sae 15 15 W 28 
50,000 to 100,000 1 88 89 9 | 9 6 6 
100.900 to 250,000 6 22 28 oe 10 10 3 5 
250,000 to 500,000 1 1? 18 ae 8 8 2 2 
500.000 to 1,000,000 10 (ee 8 3 D thao a 
1,000,000 and over 1 7 Ree 5 5 1 1 
Grand total... | 1,902 | 8,680 | 86 | 876 | 462 | 8 m2 | 


1.000 and under | 128 | 263 | 390 4 66 70 1 | 8 85 
1.000 to 5,000 66 | Bz RL 7 60. 67 46 46 
5,000 to 10,000 2 29 8] 18 18 9 9 | 
10,000 to 25,000 TA 18 18 8 3 8 8 
25,000 to 50.00 .... 2 eer | 2 2 
50,000 to 100,000 | 1 | | oe i ee 
| 
COCR i o o | Yo W 
Grand total.... | 1% | 531 | 7% | 1 | 142 38 | 1 | 4 y 9 ! 


the character of service in the towns be- 
tween 1,000 population and 1,000,000 
population. The statistics are given for 
purely electric central stations, for cor- 
porations supplying both gas and elec- 
tricity, for corporations operating an elec- 
tric light and power plant and railway, for 
corporations operating an electric railway 
and both a gas and electric light plant, 
and for purely municipal plants. 
— 0 


Interchange of Traffic on 
Steam and Electric Roads 
in Indiana. 

An important decision affecting both 
steam and electric transportation compan- 
ies has been handed down at Indianapolis, 
Ind., by Union B, Hunt, chairman of the 
Indiana Railroad Commission, in decid- 
ing the case of the Farmland Stone Com- 
pany versus the Cleveland, Cincinnati, 
Chicago & St. Louis Railroad and the In- 
diana Union Traction Company to compel 
an interchange of traffic at Winchester, 
Ind. This opinion was handed down on 
September 26. 

The complaint alleged that the traction 
company had been unable to deliver cars 
of coal to the village of Farmland, the 


| 
| 
| 
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coal to the traction company, which, the 
complaint set forth, had been ready and 
willing to deliver to the stone-crusher. 

In its answer to the complaint, the 
steam road alleged that the stone company 
was not entitled to the relief demanded, 
and that the railroad commission had no 
jurisdiction in the matter. The constitu- 
tionality of the law passed at the last ses- 
sion of the legislature, giving the commis- 
sion jurisdiction in the case, was attacked. 

Upon evidence being heard at Win- 
chester on August 17, the facts as set 
forth in the complaint were demonstrated, 
and on September 26 the commission or- 
dered the Cleveland, Cincinnati, Chicago 
& St. Louis Railroad to deliver the coal to 
the traction company. 

The case is the first in which the ques- 
tion of an interchange of traffic between 
steam and electric lines has been raised 
before any railroad commission in the 
country. An interesting point in the opin- 
ion reads as follows: “Both the steam 
and the interurban railroads are common 
carriers under the laws of the state. They 
recelve their charters from the state; they 
owe a duty to the public which must be 
discharged; and while not contemplating 
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Central Stations. 


Electric, Gas and Rail- Municipal Electric 
way ants. 
(A) ' (B) | (A) (B) 
ot Total | ene | Total 
ght = 94Hour ght | 94.Hour 
r Service AGB. | Service Seria ASB. 
owe 18 18 164 | 18 182 
i © g © 218 601 182 783 
ore 11 11 5 | 4 102 
ee 18 | 18 ay a 
s% 4 4 6 i 8 14 
oe 8 | 8 2 1 8 
ine 8 8 2 2 4 
haa 1 1 eee 2 g 
an o | Ci a Ci 7 
f 2 E E * 
1 | 71 | 72 | 854 | 287 | 1,091 
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it could be done without working hardship 
upon the carriers; hence it vested the com- 
mission with the discretion to require an 
interchange of business in such cases.” 
The order entered by the commission pro- 
vides that an interchange of traffic shall 


be established between the two roads by 
October 24. Each road is permitted to 
charge a reasonable switching rate for do- 
ing the work of delivery. 


— oo 


Supplies for the Navy 
Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., Oc- 
tober 15, for the following electrical sup- 
plies: nineteen induction motors and 
miscellaneous electrical supplies for de- 
livery at Charleston, S. C.; 126 trans- 
formers for delivery at New York, N. Y.; 
200 pounds of insulating tape for League 
Island, Pa.; fifty reels of miscellaneous 
wire for delivery at Charleston, S. C. 

The bureau will open bids in Washing- 
ton, D. C., on October 22 for 12,191 feet 
of rubber insulated cable, 100 pounds of 
gum-faced tape, 200 pounds of cloth in- 
sulating tape, six shell-type transformers, 
7,489 pounds of wire, and miscellaneous 
knife switches and electrical supplies all 
for delivery at Norfolk, Va. 
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Electrical Notes from Great Britain. 


S. HIGHFIELD, the engineer of 
one of the largest and most 
successful London electric light 

and power systems (the Metropolitan 
Electric Supply Company, 
and inventor of the Highfield booster, 
has written to me expressing his opinion 
concerning the probable effect of metallic 
filament lamps upon our central station 
systems, in the following terms: 
“Assuming the price of metallic fila- 
ment lamps be reduced to, say 1s. 6d. and 
the efficiency to be, say, three times that 
of the carbon filament lamp, in my opinion 
the first effect would be to greatly in- 
crease the use of electric light, but not 
at such a rate as to maintain the existing 
revenue. I believe, however, that the ul- 
timate effect would be to make electric 
light almost the universal light at a some- 


what higher price per unit than now ob- 
tained.” 


The accompanying photograph shows a 
thirty-ton, overhead, three-motor electric 
traveling crane which was not long since 
put into service at the new repair shop 
of the Great Western Railway Company, at 
Old Oak Common. The span is forty-nine 
feet centre to centre of gantry rails, and 
the height twenty-three feet one inch from 
the floor to gantry rail level. The crane 
is shown lifting the engine “La France.” 
The speeds are: longitudinal travel 250 
feet per minute, and the cross traverse 
eighty feet per minute, light; hoisting 
thirty tons, at four feet per minute, slow 
gear; fifteen tons at eight feet per minute, 
quick gear; six tons at twenty feet per 
minute, small barrel. The motors are 
multipolar, totally enclosed, series wound, 
special crane service type, working at 600 
volts, continuous current. The motor 
speeds and powers are: longitudinal travel, 
cight to sixteen horse-power, 760 to 500 
revolutions per minute; cross traverse, 
four to eight horse-power, 380 to 250 revo- 
lutions per minute: hoisting, thirteen to 
twenty-six horse-power, 400 to 275 revolu- 
tions per minute. In regard to rating, the 
makers have worked to the following: 
The lower powers at the higher speeds for 
one hour continuous: the higher powers 
for ten to fifteen minutes. There is a 
powerful automatic brake with electro- 
magnetic release embodied in the hoisting 
gearing, and a patent automatic circuit- 
breaker is incorporated for the prevention 


Limited), 
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(From Our British Correspondent.) 


of overwinding and also of overlowering. 
As part of the electrical equipment there 
are fixed on the crane girder a double-pole 
main switch; three double-pole fuses, en- 
closed each in a separate compartment, to 
fuse if current through any motor exceeds 
the safety limit; a pilot lamp to indicate 
whether current is on or off, and a port- 
able hand lamp with a flexible conductor, 
for examination of the crab, and a cast- 
iron box for its safe storage. The crane 
is built by Vaughan and Son, Limited, of 
Manchester. 


It will be remembered that Messrs. 
Yarrow & Company of Poplar, London, 
announced some time ago their intention 
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same size, as well as some of smaller sizes, 
in the different engineers’ shops. The 
equipment of the boiler shop includes one 
of fifty tons and one of ten tons, while 
between this shop and the platers’ depart- 
ment there is a large gantry 330 feet in 
length, with an _ eighty-five-foot span, 
carrying a seven-ton electric traveling 
crane. All the energy necessary for the 
Scotstown works is to be derived from the 
supply system of the Clyde Valley Electric 
Power Company. This company has two 
generating stations at present, one at 
Yoker, started in 1905, and the other at 
Motherwell, which commenced running 
early last year. An 11,000-volt, three- 
phase current, twenty-five periods, is gen- 


OVERHEAD ELECTRIC TRAVELING CRANE IN OLD OAK Common REPAIR SHOP, 
GREAT WESTERN RAILWAY. 


of removing their shipbuilding and engi- 
neering yards out of London because of 
high rates, high wages and so on in the 
Poplar district. After considering many 
likely localities the directors fixed upon 
Scotstown in the Clyde Valley, in Scot- 
land, and the works are now being laid 
out. Electricity will, of course, be very 
largely used in the operation and lighting 
of the works. All the tools in the pattern 
makers’ and joiners’ shops are to he elec- 
trically driven by means of motors situated 
beneath the level of the floor. Many elec- 
tric cranes, both large and small, are being 
fitted up inside the different shops, and 
for the fitting-out basin. The latter has a 
fifty-ton traveling crane with a span of 
ninety-three feet, and there is one of the 


erated; this being transformed down to 


400 and 230 volts for consumers’ pur- 
poses, 


Dunrobin Castle in Sutherlandshire, a 
fine property of the Duchess of Suther- 
land, has just been installed with an elec- 
tric lighting and heating plant. The suc- 
tion gas producer plant which has made 
electric lighting installations possible for 
a number of small localities and many 
private residences which would have had 
to wait but for its availability, has also 
been adopted for this fine stately castle. 
The installation consists of two large suc- 
tion gas engine sets (multipolar gener- 
ators) and a battery of accumulators. 
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Electrically driven fans, clectrically heated 
hot-plates and so on are used, and an in- 
teresting feature met with here as in s0 
many other palatial residences in Eng- 
land and Scotland, is the adaptation of the 
fine candelabra in the dining and drawing 
rooms and on the staircase, which did 
service so long for old-fashioned illumi- 
nants, for electrical lighting. It is stated 
that the electric lamps put in have by the 
Duchess’ special desire been made of ex- 
actly the same shape and color as the 
wax candles formerly used. From the 
power-house in the grounds the current is 
conveyed by means of underground cables 
to the laundry, the estate workshops, and 
the castle buildings. The firm of Claud 
Hamilton which has done a good deal of 
work of this class, put in the entire in- 
stallation, and it has also lately put one 
into the Duke of Portland’s mansion in 
the north of Scotland (Langwell House, 
Berriedale). 


The annual report of the Postmaster- 
General which has been issued this week, 
contains some interesting figures relating 
to the telegraph, telephone and wireless 
systems of the British Government. Some 
1,140 outward and 15,853 inward wireless 
telegrams were transmitted, during the 
year ended March, 1907, to and from 
ships in connection with the Marconi 
Company’s service. The figures in the 
preceding vear were 558 outward and 11,- 
O94 inward. It seems that in addition to 
the wireless telegraph licenses already in 
force, some forty-five new applications 
were lodged, and of these the postmaster 
granted thirty-six for experimental use, 
the others having been deferred until the 
subject of the International Convention 
was finally settled. The number of tele- 
phone trunk wire centres has been in- 
creased from 487 to 533 during the year, 
“88 new trunk circuits being provided, 
making a total of 2,043 with 73,000 miles 
of double wire. Important work is pro- 
ceeding on the extension of the under- 
ground telegraph system of the country. 
It is shown that the cost (average) of con- 
structing an exchange circuit in the Lon- 
don metropolitan area is £33 5s. 2d, and 
Including all spares the capital expendi- 
ture per station stands at below £50. Re- 
tween now and 1911 (the year when the 
Government takes over the National sys- 
tem), the post-office will, according to 
present estimates spend £6,000,000 upon 
telephone extension. 


Some attention is being devoted to a 
scheme of cooperation that has been put 
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forward by C. S. Northcote, of wholesale 
electric traders, by means of which it is 
designed that electric light and power au- 
thorities, clectrical manufacturers and 
contractors shall cooperate in buying and 
selling electrical material, in pushing the 
advertising and sale of electricity for all 
purposes, in the hope of lessening competi- 
tion, increasing profits, and by reducing 
the expense of installation and energy to 
the consumer produce a bigger electrical 
development than obtains at present. One 
part of the scheme is that those who enter 
into the organization, if formed, shall, if 
they be contractors or electricity suppliers 
who can foretell the probable demand for 
electrical material and “supplies” require- 
ments, send intimation to a central buving 
headquarters which in this way will have 
large orders to place with its own manu- 
facturing members at such time and in 
such bulk that by a more regular distri- 
bution of manufacturing operations over 
the different months of the year, they may 
produce at lower cost, making a better 
profit and selling to the contractor or con- 
sumer at a less rate. Another item in the 
proposal is the setting up of a big per- 
manent exhibition where the manufac- 
tures of its various members would be dis- 
played and where the probable or intend- 


ing consumer can go and select whatsoever 


he may require or whatsoever may suit his 
mood or fancy. 

It is probable that in regard to modern 
publicity work by means of literature ad- 
vertising and exhibition work the varied 
interests might be profitably brought to- 
gether for the purpose of joint action for 
the good of all, but we are afraid that 
the cooperation between manufacturing 
and other interests named above, in buy- 
ing and selling, is a dream that is impos- 
sible to carry out in England, at any rate 
at present, however much British electrical 
industry, in certain of its departments at 
least, may he in need of better prices and 
reduced competition. As we sav, the sub- 
ject is now under consideration, and it 
will be interesting to see how the proposal 
is received. 

If there is one thing that seems to be 
becoming more and more certain, it is that 
the publicity methods that have operated 
so successfully in the States will not fit in 
with British ideas. Perhaps among the 
reasons for this mav be the fact that we 
have not given them a fair or sufficiently 
extensive trial. Or it may be due to the 
inherent prejudices of the Britisher. 
Many men are trying their own particu- 
Jar notions upon the residents in their own 
particular districts. It has to be proved 
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whether this distribution of varied initia- 
tive and enterprise in publicity is better 
as regards effect upon the publice mind 
than a less costly, better organized and 
perhaps centrally guided and controlled 
system of greater uniformity would be. 
An argument that is used against uni- 
formity is that each district requires its 
own particular treatment, and only the 
man who has lived in it and rubbed 
shoulders with its residents, can make out 
a suitable prescription to cure the gas 
complaint or affection. But no doubt 
practice will prove that a centralized body 
may, advantageously for all, make for 
unity of action in regard to many points, 
without interfering with the free play of 
local knowledge. 


The second annual Engineering and 
Machinery Exhibition at Olympia was 
opened on Thursday, September 19, by Sir 
Alexander B. W. Kennedy. It will re- 
main open for one month. It is a far more 
interesting, representative and complete 
exhibition than was that held at the same 
place this time last year. A number of 
semi-popular lectures on engineering sub- 
jects will be delivered in one of the side 
halls during the run, one of these being byv 
Charles Bright on “Submarine Teleg- 


raphy.” There will he specially arranged | 


students’ and workmen’s visits so that men 
in these classes may derive educational 
benefit from the show, The exhibition is 
in only a very limited degree of electrical 
interest. 

ALBERT H. BRIDGE. 

London, September 26. 

— e 
Western Union and Postal 
Attacked by New York 
State Attorney-General. 
‘Justice Ford, in the Supreme Court, has 
signed orders at the instance of New York 
State Attorney-General Jackson, directing 
the Western Union Telegraph Company 
and the Postal Telegraph-Cable Company 
to show cause in the Supreme Court why 
he should not have permission to sue them 

for forfeiture of their charters. 

The Attorney-General sets forth in his 
petition that the two companies on Janu- 
ary 1, 1907, entered into a combination by 
which they adopted a new schedule and 
increased the tariff rates of messages from 
this city to other points in the United 
States and from other points in the United 
States to this citv. He savs they also 
agreed to maintain joint offiees in certain 
cities and towns and to divide the pro- 
ceeds. He also said that by the agreement 
the two companies agreed to maintain 
olfices in certain hotels and publie build- 
ings in New York city, and to share the 
gross receipts equally. He says that this 
agreement is unlawful. 

On Friday of last week Justice Seabury 
adjourned until October 10 the hearing 
on the Attorney-General’s application. 
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Norwegian Nitrogen 
Manufacture. 

In transmitting to the Bureau of Manu- 
factures some trade literature upon the 
oxidation of the nitrogen of the air and 
the production of nitric acid by electric 
explosions and subsequent chemical proc- 
esses as commercially practiced at Not- 
toden, in Norway, under the Birkland- 
Eyde process, Herbert H. D. Peirce, 
American minister at Christiania, writes: 

“I have recently visited these works 
where, although the entire plant is not as 
yet in operation, nitrate of lime and soda 
are being manufactured upon a commer- 
cial scale, namely, about 1,000 tons a year, 
with the expenditure of about 2,000 elec- 
trical horse-power. This plant has been 
in operation now for several years, and 
it is by reason of the success of the smaller 
plant that Mr. Eyde, the manager of the 
undertaking, has brought a large amount 
of French capital to his assistance for the 
larger enterprise. Mr. Eyde is himself 
the engineer who has worked out the vari- 
ous problems as they have presented them- 
selves in this new and interesting process, 
starting only with the powerful electrical 
flame invented by Professor Birkland in 
his experiments with his electrical gun. 

“Upon the demonstrated commercial 
success of the process in the smaller plant 
work was at once commenced upon the 
construction of the new and large plant 
which was to be in operation by the first 
of September with a force of some 40,000 
horse-power furnished by taking the water 
of the Tinfos, a waterfall at about three 
miles from the actual works. 

“The construction of the dam and the 
conduits, which are tunneled through the 
solid rock for the distance of 230 feet, and 
of the power-house in the narrow gorge 
at the foot of the fall, all presented en- 
gineering problems of great difficulty, 
which have been skilfully handled. The 
construction is of concrete throughout. 

“The output of the new works when the 
water is turned on to the turbines will be 
about 20,000 tons of basic nitrate of lime 
per year. This article finds a ready mar- 
ket, especially in Germany, as a fertilizer. 
The company now finds it worth its while 
to convert a part of its production into 
nitrate of sodium, which is used in con- 
nection with certain dyeing processes. At 
the time of my visit the management was 
also in negotiation with certain capitalists 
for the production of concentrated nitric 
acid. 

“Not content with these works, the com- 
pany is now constructing a dam at the 
Rjukanfos, one of the most important 
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waterfalls in Norway, where a power plant 
of 250,000 horse-power will be erected, tak- 
ing the whole of the water from the falls, 
and electrochemical works for the utiliza- 
tion of this great power will be built and 
operated. The concessions for these 
operations were obtained some years ago, 
but at present the Norwegian Storthing 
appears to look with alarm at the acquisi- 
tion by foreign capital of the water powers 
of the country and has passed laws which 
are practically prohibitive of future un- 
dertakings of this sort by foreign capital. 
As local capital for such enterprises could 
hardly be got together in sufficient 
amounts, the further developments of the 
Norwegian water powers upon a large 
scale will doubtless be checked for some 
time.” 

Consul-General Henry Bordewich, of 
Christiania, responding to an inquiry 
from Michigan, also sends an account of 
the operations at the Evde plants and of 
the process emploved, as follows: 

“Two distinct stock companies have 
been formed, but both are under the same 
management, One is styled the Nor- 
wegian Power Stock Company (Norske 
Kraftaktieselskab), the capital is 16,000,- 
000 kroner, or $4,288,000, having for its 
object to manipulate and utilize water 


powers and everything connected with - 


such. The other is styled Aktieselskabet 
de norske Saltpeterverker (The Norwegian 
Saltpeter Works Stock Company), the 
capital is 18,000,000 kroner, or $4,824,- 
000, its object being the manipulation and 
utilization of chemical industry and every- 
thing connected therewith. 

“Regarding the method by which the 
Birkland-Evde lime saltpeter or calcium 
nitrate is produced, it should in the first 
place be noted that it is a new way of 
utilizing electricity, although it is a suc- 
cession of the experiments which the Eng- 
lish physiologist, Cavendish, made in the 
eighteenth century, by which he produced 
combinations between the nitrogen and the 
oxygen of the atmosphere bv letting elec- 
trical discharges pass through the air dur- 
ing the presence of a decomposition of 
alkali, and whereby he succeeded in pro- 
ducing small quantities of nitric acid. The 
Birkland-Eyvde method is in principle the 
carrying out on a larger scale of the same 
process as Cavendish started on a smaller 
one, with this difference, however, that 
Birkland and Evde have introduced new 
auxiliaries, which in themselves constitute 
highly original discoveries. 

“First and foremost is the electrical 
furnace, which is the fundamental element. 
of the whole process. Into this furnace 
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passes atmospheric air, where it is speedily 
heated to a very high temperature, pre- 
sumably about 3,000 degrees Celsius, in- 
asinuch as inside the furnace are placed 
two electrodes, separated by a distance of 
a few millimetres (millimetre=0.0394 of 
an inch), and through these two electrodes 
there runs an alternating current of 5,000 
volts. In order to strengthen the effect of 
ihe electrical discharge on the air and the 
further oxidation of the nitrogen, stress 
has been laid on giving the heat-producing 
arch flame the largest surface possible. In 
a clever way the formerly known form- 
alteration, which the arch flame becomes 
subject to when influenced by a magnet, 
has been utilized to further this end, as 
the two electrodes are placed between: 
a powerful electromagnet, deriving its 
energy through an even current. 

“By this method the arch flame is sub- 
jected to a series of very rapid displace- 
ments in a plane, which stands vertical 
on the line between the poles. The final 
result is the formation of a disc-shaped 
clectrie flame, which reaches a diameter of 
1.8 metres (meter=39.37 inches). The 
air sweeps this flame disc on both sides 
and is thereby momentarily heated to the 
very high temperature which is required 
for the oxidation of the nitrogen. Im- 
mediately thereafter the gas escaping from 
the furnace must again be cooled down to 
600 degrees in order to avoid loss of nitro- 
gen; but as this temperature is also too 
high for the apparatus which thereafter 
are to receive the gases, they have to be 
still further cooled. 

“The gases are thereafter led to a series 
of towers, the so-called oxidation towers, 
and from there to the so-called absorption 
towers, which are built partly of granite, 
partly of wood, and where the gases are 
led over limestone sprinkled with water. 
There is now only left the concentrating 
of the decomposition by steaming, and this 
is done in large pans, first by the aid of 
steam and later by direct heating by coal. 
The mass is steamed to a fusing point of 
145 degrees and is thereafter poured into 
tin cylinders, where it congeals by cooling. 
In this form the product is sold to manu- 
facturers of chemicals, They prize the 
product highly on account of its purity. 

“For fertilizing purposes the product is 
broken into the form of powder, and this 
stuff, which now holds 12.75 to 13 per 
cent of nitrogen, is the so-called lime salt- 
peter or calcium nitrate. It is a stuff 
much like salt, easily dissolvable in water, 
possessing hygroscopic qualities, where- 
fore it has lately been produced in melted 
form and thereafter in frumentaceous or 
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grainy form. This latter form of the 
product is that in which it now is sold to 
the trade, and in this form alone it will 
be on the market in the future. It is 
shipped from the factory in wooden bar- 
rels, lined inside with paper. 

“The problem of manufacturing nitric 
acid and saltpeter from the nitrogen in 
the atmosphere is thus solved. At the 
Notodden saltpeter factory the stage of 
experiments is passed, and the realization 
of manufacture is reached. Still the in- 
dustry is only in its infancy. 

“The electric energy is as yet furnished 
by the power station at Tinfos, where a 
three-phased generator of about 2,000 kilo- 
watts is erected for the production. The 
power is utilized by three electrical fur- 
naces with 500 to 700 kilowatts to each, 
respectively 700 to 1,000 horse-powers. 
Under work of regulation is the so-called 
Svalgfos, which is expected to be able to 
produce 20,000 and 30,000 horse-powers, 
and finally is projected the regulation of 
Rjukanfos, which with a waterflow of 
forty-five cubic meters (cubic meter 
=35.316 cubic feet), and a fall of 550 
meters will give about 220,000 effective 
horse-powers. The production on a large 
scale will begin, and then the product will 
have to be offered in the world’s markets. 
It will not be accompanied with much diffi- 


culty to introduce it there, because the © 


world’s demand for nitrogen is large and 
rapidly increasing, both for agricultural 
and industrial purposes. The only ques- 
tion that presents itself, is the Norwegian 
lime saltpeter suitable as a fertilizer, and 
is it equal to the Chilean saltpeter ? 

“The experiments so far, made partly 
in Norway, partly in Sweden, Denmark, 
Germany and France, seem with certainty 
to prove that lime saltpeter not only holds 
its place alongside Chilean saltpeter as a 
fertilizer, but that by its possession of 
lime it has certain advantages over 
Chilean saltpeter, especially on soil poor 
in that respect.” 

——0 
A New Selenium Cell. 

An interesting patent for a new type of 
selenium cell was issued to William J. 
Hammer, of New York city, September 
17. In this cell the inventor has intro- 
duced several novel features, each of which 
has a specific purpose. The cell is, of 
course, designed for use in an electric 
circuit, a portion of which is to be made 
sensitive to changes in illumination, and 
the object of the invention was to provide 
a cell permanent in its characteristics and 
mechanically strong, so that it could be 
handled easily, and readily inserted or 
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withdrawn from the circuit. The cells 
heretofore constructed have been delicate, 
and required most careful handling, and 
often not sufficiently protected from out- 
side influences. In order to overcome the 
last trouble, such cells have freqently been 
enclosed in glass vessels, the object being 
to transmit light to the cell, at the same 
time to protect it from moisture and other 
atmospheric influences. Glass, however, 
is practically opaque to the higher radia- 
tions, and hence, used in this way, screens 
the cell from such radiations, although 
they may be present in fairly large pro- 
portion, and should be allowed to fall 
upon the cell in order to produce a cor- 
responding effect. 

The form of cell devised by Mr. Ham- 
mer is shown in the accompanying figure. 
This, of course, may be varied although 
the essential features are not changed. In 
this figure there is a central tube, A, of 
fused quartz, this material being employed 
because it may be heated to a high tem- 
perature and cooled rapidly without break- 
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ing, and in doing this its low co-efficient 
of expansion does not injure the layer of 
selenium placed around it. This tube is 
coated with metal foil, B, usually thin so 
as to avoid strains upon the selenium due 
to expansion and contraction during the 
forming process. In some types, if de- 
sirable, this inner layer of metal may be 
made thicker and constitute the support- 
ing element. 

Upon this metal foil, the selenium, C, 
in pasty form, is spread out uniformly 
in any convenient way, which may be by 
rolling the tube thus coated between glass 
plates, thus securing a smooth compact 
and highly polished laver. Over this 
laver of selenium, a verv thin metal foil, 
D, is placed. The material may be gold, 
silver, or, better still, aluminum. This 
film should he so thin that it is transparent 
to light, and for this aluminum is par- 
ticularly useful because of its white color 
and the tenuity of the films which may be 
formed. The element, if thus constructed, 
consists then of two films of metal sepa- 
rated by a layer of selenium and carried 
on some support. In practice it is desir- 
able to use metal films with thickened 
ends, as shown at B’ and D’ in the figure, 
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so that good electrical connection may be 
made to them. 7 

The element thus constructed is then 
heated to the necessary temperature in 
any way, such, for example, as holding it 
over a Bunsen flame and letting the latter 
pass up through the quartz tube. After 
the necessary temperature has been 
reached, the element is removed from the 
flame and allowed to cool. It is then 
placed within a bulb, K, sealed in after 
suitable connecting wires have been 
brought out and the bulb is exhausted. 
This removes any moisture which might 
be in the tube, and any gases occluded in 
the element. The best form of tube is 
one of quartz glass, since this is trans- 
parent to the short wave-lengths of light, 
but a cheaper form may consist of a glass 
bulb into which a quartz window has been 
fused. 

With this form of element there is a 
continuous layer of selenium in the sensi- 
tive condition between the two sheets of 
metal, which, the inventor says, is much 
better than imbedding two parallel wires 
in a layer of selenium. Frequently in 
cells of the latter type, the selenium is 
supported on metal which acts as a shunt 
to it, and thus reduces its sensitiveness. 
The cell, as just constructed, is inserted 
in series in the electric circuit. With a 
cell constructed in this way a smaller 
amount of selenium may be used and still 
give a cell more sensitive than the older 
types, and since the entire current passes 
through the light sensitive substance, 
there being no shunting support, the sen- 
sitiveness and accuracy of the cell are in- 
creased. 

The protection of the cell as described 
renders it independent of outside influ- 
ences, and thus makes it a permanent de- 
vice, 

It is interesting to note in this con- 
nection Mr. Hammer’s contention that 
there is no such thing as “photoelectric 
action” of the selenium cell. That is, 
if one puts a cell in circuit with a gal- 
vanometer, and allows a light to fall upon 
it; no deflection is obtained, as has been 
asserted; in other words, there is no elec- 
tromotive force set up. The effect of the 
light is merely to change the resistance 
of the selenium layer so as to allow a 
larger current, supplied from some other 
source, to flow through the circuit. 

There is one advantage of this type of 
cell worth mention, that is, by the use of 
gold, silver, or aluminum for the metal 
foils, no chemical action takes place, since 
these metals do not react with the 
selenium as do copper and certain other 
clements, and this, of course, destroys the 
permanency of the cell. 
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Tests of Internal-Combustion 
Engines on Alcohol Fuel. 
A bulletin, No. 191, giving the results 


of tests of internal-combustion engines on 


alcohol fuel, has been issued by the United 
States Department of Agriculture. This 
has been prepared by Dr. C. E. Lucke, 
professor of mechanical engineering of 
Columbia University, and S. M. Wood- 
ward, irrigation engineer. 

These tests were conducted in order to 
obtain information for which many de- 
mands were made upon the department, 
and because there was a complete absence 
of accurate and detailed data on the sub- 
ject of alcohol fuel in the English 
language. As the supply of crude oil to 
be obtained in the United States must 
ultimately diminish, a possible substitute 
for petroleum fuels will become of increas- 
ing importance as time goes on, as the 
prices of petroleum products will, it may 
be presumed, continue to increase while, 
by improvements in the process of manu- 
facturing, the cost of alcohol should fall. 

The tests described in this report were 
made in New York city in the mechanical 
engineering laboratories of Columbia Uni- 
versity, from October, 1906, to February, 
1907. The object of this investigation 
was, first, to determine whether the gaso- 
Jene and kerosene engines, at present on 
the American market, can be run using 
alcohol as the fuel. This involved, after 
relating matters, the determination of the 
manipulation to be followed in running 
the engines on alcohol, the measurement 
of relative and maximum powers of the 
engines when using alcohol and the fuels 
for which they were originally made, and 
the relative consumption of the different 
fuels, | 

The second object of the investigation 
was to determine, as far as possible in the 
time available, the improvements which 
might be desirable in the design of engines 
manufactured especially for alcohol. 

The tests were conducted on eight en- 
gines varying in output from two to forty 
horse-power, and designed for gasolene or 
kerosene. On each engine a number of 
tests were made. 

Before describing these various tests, 
which is done in detail in the bulletin, 
the results being given in both tabular 
and graphical form, the engines being de- 
scribed, and frequently details of parts 
shown, the properties of liquid fuels are 
discussed. Gasolene and kerosene are 
most easily examined by their specific 
vravities, but since each is a mixture of 
numerous lighter and heavier oils, a 
definite constant density is not a guarantee 
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that the combustion may not change suf- 
ficiently to affect the action of the fuel in 
an engine. Commercially pure grain or 
ethyl alcohol is sensibly pure except for 
the water which may be mixed with it, 
hence a specific gravity test is a pretty 
fair indication of the purity of the fuel. 
The strength of the alcohol is usually 
given by stating the percentage of abso- 
lutely pure alcohol by volume which exists 
in the mixture of alcohol and water. 

The heat of combustion of alcohol, de- 
termined experimentally, is about 12,700 
British thermal units per pound. The 
heat of combustion of the various petro- 
leum oils varies between 19,000 and 21,- 
000 British thermal units, and 20,000 is 
used as its average value. Since the com- 
bustion of these fuels produces water vapor 
which passes off as steam, it is necessary to 
deduct from the values given the heat re- 
quired to vaporize the water. When this 
is done, the value given is called the “low 
value of heat of combustion.” Theoretic- 
ally, complete combustion of one pound of 
alcohol requires 2.086 pounds of oxygen 
or 9.06 pounds of air equivalent to about 
119 cubic feet of pure air at a temperature 
of sixty degrees at sea-level. If water is 
present, less air is, of course, required. 
In an actual engine, the amount of air 
is proportioned to the amount of vapor, 
not by any exact measurement, but by 
trial to secure either the best results in 
maximum power or in minimum fuel con- 
sumption. Usually, the engineer operat- 
ing the engine has no means of determin- 
ing what proportion of air he is supplying. 

The following are the conclusions drawn 
from the tests described in this bulletin: 

Any gasolene engine of the ordinary 
types can be run on alcohol fuel without 
any material change in the construction 
of the engine. The only difficulties likely 
to be encountered are in starting and in 
supplying a sufficient quantity of fuel, a 
quantity which must be considerably 
greater than the quantity of gasolene re- 
quired. 

When an engine is run on alcohol its 
operation is more noiseless than when run 
on gasolene, its maximum power is usually 
materially higher than it is on gasolene 
and there is no danger of any injurious 
hammering with alcohol such as may oc- 
cur with gasolene. | 

For automobile air-cooled engines alco- 
hol seems to be especially adapted as a 
fuel, since the temperature of the engine 
evlinder may rise much higher before auto- 
ignition takes place than is possible with 
gasolene fuel; and if auto-ignition of the 
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alcohol fuel does occur no injurious ham- 
mering can result. 

The consumption of fuel in pounds per 
brake horse-power, whether the fuel is 
gasolene or alcohol, depends chiefly upon 
the horse-power at which the engine is 
being run and upon the setting of the 
fuel supply valve. It is easily possible for 
the fuel consumption per horse-power-hour 
to be increased to double the best value, 
either by running the engine on a load be- 
low its full power or by a poor setting of 
the fuel supply valve. 

These investigations also showed that 
the fuel consumption was affected by the 
time of ignition, by the speed, and by the 
initial compression of the fuel charge. No 
tests were made to determine the maxi- 
mum possible change in fuel consumption 
that could be produced by changing the 
time of ignition, but when near the best 
fuel consumption it was shown to be im- 
portant to have an early ignition. So far 
as tested the alcohol fuel consumption was 
better at low than at high speeds. So far 
as investigated, increasing the initial com- 
pression from seventy to 125 pounds pro- 
duced only a very slight improvement in 
the consumption of alcohol. 

It is probable that for any given engine 
the fuel consumption is also affected by the 
quantity and temperature of cooling water 
used and the nature of the cooling system, 
by the type’ of ignition apparatus, by the 
quantity and quality of lubricating oil, 
by the temperature and humidity of the 
atmosphere, and by the initial temperature 
of the fuel. 

It seems probable that all well-con- 
structed engines of the same size will 
have approximately the same fuel con- 
sumption when working under the most 
advantageous conditions. 

With anv good, small stationary engine 
as sinall a fuel consumption as 0.70 pound 
of gasolene, or 1.16 pounds of alcohol per 
brake horse-power-hour may reasonably be 
expected under favorable conditions. 
These values correspond to 0.118 and 0.170 
gallon respectively, or 0.95 pint of gaso- 
lene and 1.36 pints of alcohol. Based on 
the high calorific values of 21,120 British 
thermal units per pound of gasolene and 
11,800 per pound of alcohol, these con- 
sumptions represent thermal efficiencies 
of 17.2 per cent for gasolene and 18.5 
per cent for alcohol. 

But calculated on the basis of the low 
calorific values of 19,660 British thermal 
units per pound for gasolene and 10,620 
for alcohol, the thermal efficiencies be- 
come 18.5 for the former fuel and 20.7 
for alcohol, The ratio of the high calor- 
ific values used above is, gasolene to 
aleohol, 1.78. The corresponding ratio 
of the low calorific values is 1.85. The 
ratio of the consumptions mentioned above 
is, alcohol to gasolene, 1.66 by weight, oF 
1.44 by volume, 


October 12, 1907 


BOOK REVIEWS. 


“How to Design a Gas Engine.” Horace 
Allen. Manchester, England. Scientific 
Publishing Company. Cloth. 40 pages. Il- 
lustrated. 7144 by 10 inches. Price, 2s. 6d. 


This book gives a discussion of the de- 
sign of small gas engines, particular ref- 
erence being made to one of seven horse- 
power, full working drawings for which 
are given. The subject is treated in a 
simple manner so that any competent ma- 
chinist could build the engine from the 
description here given. 


“Railroad Men’s Catechism.” Angus Sin- 
clair. New York. Angus Sinclair Publish- 
ing Company. Flexible cloth. 200 pages. 
4⁄4 by 6% inches. Furnished by the ELEC- 
TRICAL Review for $1. 


This book has been prepared for the 
instruction of engineers and firemen em- 
ployed by steam railroads. The matter is 
presented catechetically, and the book 
takes up all the various duties which 
these men are called upon to perform, in- 
cluding care of the locomotive, train and 
the signals employed in railway work. 


| “A First-Year Course of Practical Magnet- 
ism and Electricity.” P. E. Shaw. London. 
Electrician Publishing Company. Cloth. 66 
pages. Illustrated and interleaved with 
blank pages. 514 by 8% inches. Price, 28. 9d. 

This is an elementary treatise on elec- 
tricity and magnetism the method em- 
ployed being to depend largely on experi- 
ment and to avoid mathematical symbols. 
On the other hand, it is sought to avoid 
the carelessness of thought and methods 
which result from purely qualitative 
studies and the need for exactness in 
laboratory work is emphasized. The 
ground covered is that usually gone over 
in the first year of college physics. 


“Polyphase Currents.” Alfred Still. New 
York. The Macmillan Company. Cloth. 
352 pages. Illustrated. 5% by 714 inches. 
Furnished by the ExvecrricaL Review for 
$2.50. l 

This book has been prepared to supply 
a non-mathematical treatment of poly- 
phase currents. In it the author makes 
extensive use of graphical methods, these 
methods being thoroughly explained in 
the introductory chapters. The aim has 
been to make it possible for a student 
with a fair knowledge of continuous-cur- 
rent working to obtain a thorough ground- 
ing in the principle underlying polyphase 
working, if he will study this book care- 
fully. The ground covered is that gen- 
erally gone over in such text-books, in- 
cluding a discussion of the characteris- 
tics of alternating-current circuits, the 
construction of polyphase currents and 
the peculiar effects obtainable by means 
of them, and the characteristics of alter- 
nating-current apparatus. The principles 
employed in the design of transmission 


ELECTRICAL REVIEW 


lines are discussed, and also the various 
special appliances found necessary for cer- 
tain apparatus, such as the starting and 
regulation of induction motors, synchro- 
nizing alternators and compensated poly- 
phase motors. 

“ Economics of Railroad Construction.” Wal- 
ter Loring Webb. New York. John Wiley & 
Sons. Cloth. 339 + viii page. Illustrated. 
51g by 84% inches. Furnished by the ELEC- 
TRICAL REVIEW for $2.50. 

Concisely characterized, Webb’s “Eco- 
nomics of Railroad Construction” pre- 
sents in a simplified, very much con- 
densed, and also modernized form the 
essential teachings of Wellington’s monu- 
mental “Economic Theory of Railway 
Location.” It is not a substitute for the 
latter; we have still to wait for a book 
to take its place. But Webb is superior 
to Wellington in at least one point: it 
can be read with understanding and 
profit by great numbers of men who are 
unable to follow attentively through the 
lengthy and discursive windings of the 
older text. There are also new phases 
considered, and new figures presented; 
but the differences from the model are 
less significant than the similarities. The 


logical appraisement of the traffic-pro- . 


ducing capacity of a proposed line, and 
of the cost of distance, curvature and 
grade, are the central features of the text. 
The book is one that should be read not 
only by railway engineers, but also by 
the engineers concerned in the construc- 
tion of electric suburban and interurban 
lines. If the latter class of readers will 
give to the subject the consideration and 
study that it merits, it may in the future 
be possible to develop principles and: fig- 
ures for electric lines corresponding to 
those for steam-operated railways as dis- 
cussed in the work under review 


“Brakes for Tramway Cars.” Henry M. 
Sayres. London. Electrician Printing and 
Publishing Company. Cloth. 76 pages. Il- 
lustrated. 514 by 8% inches. Price, $1.50. 


The author in this book first discusses 
the importance of the braking equipment 
of strect railway cars. He points out that 
this part of the equipment is as important 
as the driving part, although the latter 
has received the greater attention from 
engineers. 
brake into two categories: Service stops 
and emergency stops. The conditions to 
be met in the former are fairly calculable; 
those arising when an emergency stop is 
to be made can not be foreseen. For this 
reason the driver of the car should be 
thoroughly familiar with his emergency 
brake—in fact, the brake used for making 
emergency stops should be that which is 


He divides the work of the- 
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used for ordinary work, and the man 
should become so familiar with it that 
to prevent an accident he uses it auto- 
matically by an acquired reflex action. 
The author points out the necessity for 
mechanical brakes on high-speed heavy 
cars, but he says that the installation of 
such brakes on city cars, where speeds are 
low, is not always justifiable. The differ- 


‘ent types of mechanical brake are de- 


scribed, then electrical brakes are taken 
up and fully discussed. These brakes in- 
clude those which use the motor for brak- 
ing, and those which make use of the 
special appliance, such as a magnetic track 
brake. The latter part of the book is 
given up to the discussion of the methods 
of adjusting and maintaining brakes. In 
a gencral summary the desirable features 
of brakes which should be borne in mind 
when making a selection are repeated. The 
braking apparatus has always lagged be- 
hind the driving apparatus, and naturally 
so; but in case of electric driving this 
is particularly noticeable, because the sys- 
tem of driving thus affords excellent ways 
of stopping a car. This has been realized 
by many engineers, and a variety of sys- 
tems has been devised, but their use is as 
yet limited. The discussion of the prob- 
lem given by Mr. Sayres should encourage 
the introduction of power brakes of some 
kind on all heavy high-speed cars. For 
interurban work they are a necessity, and 
are now gencrally used. In city work, 
they are less used, but their value in assist- 
ing a car through a crowded street and 
the confidence which they give the motor- 
man can not be easily overestimated. 
—_—_<-@—-_____ 


Bell Telephones to Be Placed 
on Market. 

An important change in the policy 
which the Bell Telephone Company has 
maintained for thirty years became known 
when President Theodore N. Vail, of the 
American Telephone and Telegraph Com- 
pany, said that the Western Electric Com- 
pany, which manufactures the apparatus 
used by the Bell companies, would here- 
after sell telephones and supplies to all 
buyers. Heretofore the Western company 
has refused to sell its instruments to in- 
dependent companies, partly, Mr. Vail 
said, because the full resources of the Wes- 
tern plant were required to supply the de- 
mands of the Bell companies. 

Now that large additions have been 
completed to the Western company’s plant 
at Chicago, that company is able to take 
care of outside orders. 
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The Permeability of Concrete, 
and Methods of Water- 
proofing. 


In the Engineering News for Septem- 
ber 26 a paper entitled “The Permeability 
of Concrete, and Methods of Waterproof- 
ing” is presented by Richard H. Gaines, 
chemist to the New York State Board of 
Water Supply. This paper is the result 
of an investigation now being carried on 
by the board, and is a part of a report pre- 
sented to the American Socicty of Civil 
Engineers. The significance of the paper 
to electrical engineers is in the method of 
analysis by which new principles were de- 
duced for the preparation of the concrete, 
lessening its permeability and making it 
effectually proof against the percolation of 
water. Mr. Gaines has based his experi- 
ments on the application of the electrolytic 
theory, and has worked out some interest- 
ing and important ideas by assuming that 
the decomposition reactions in cement 
would be augmented by replacing the mix- 
ing water with a dilute solution of a suit- 
able electrolyte, some substance the free 
charged ions of which would bring about 
a rearrangement of the molecules of the 
bodies with which they came in contact, 


causing a complete change in the equilib- ` 


rium conditions of the system. 

It has long been known that when cer- 
tain finely powdered minerals are treated 
with water, reactions take place which re- 
sult in partial decomposition. Investiga- 
tion with the microscope has shown that 
water produces a colloid or glue-like sur- 
face condition of the particles, leading to 
plasticity in the wet mass and increasing 
the binding power, or induration. The 
last change is due to the surface of the 
particles becoming clogged with the prod- 
uct of hydrolytic decomposition. The gen- 
eral process is similar to what follows 
mixing water with cement, but the reac- 
tions go further in the latter case. 

The complex series of changes that take 
place in cement by the electrolytic disso- 
ciation theory leads to the conclusion that 
the following consecutive processes take 
place in the wet mass: 

1. Ilydrolytic dissociation, 1. €., disso- 
ciation under the action of the ions of 
water. 

2, Formation of colloidal films about 
the particles that act as osmotic mem- 
branes permeable to the ions-of electro- 
Iv tes. 

3. Absorption of basic ions by the hy- 
drogels, resulting in coagulation. 

4. Recombination of dissociated mole- 
cules, tending to chemical equilibrium. 

After some experiments and much study 
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of the problem of waterproofing concrete, 
it was believed that if the decomposition 
reactions could be made to go further, that 
is, with more reactivity in the mass, the 
hardened mortar would not only be ren- 
dered impervious, but, owing to the greater 
density, would have increased strength. 
The experiments of A. L. Cushman on the 
decomposition of feldspars gave a valuable 
clue here. He found that treatment of 
powdered feldspars with dilute solutions 
of various salts (electrolytes) leads to an 
increased amount of decomposition prod- 
ucts passing into solution. He obtained 
the same quantity of soluble decomposi- 
tion products from a finely ground feld- 
spar by treatment with a dilute solution 
of ammonium chloride as could be ex- 
tracted by electrolysis, without subsequent 
regrinding. He concluded that the effect 
produced by dilute solutions of salts was 
principally to set free the soluble products 
of hydrolysis absorbed by the colloidal de- 
composition products, and thus expose 
fresh surfaces to the solvent. 

Substances existing in solution fall into 
two groups, crystalloids and colloids, the 
physical and chemical behavior of which 
are characteristically different. Crys- 
talloidal substances easily assume the crys- 
talline condition, forming porous masses. 
The colloids are incapable of crystallizing, 
thus proving that the two classes of bodies 
are wholly different in molecular struc- 
ture. 

Many colloidal solutions are able to co- 
agulate either on the addition of foreign 
substances or spontaneously. 

The properties of substances which as- 
sume the colloidal state are in part due 
to the approach of each particle to its 
molecular state, with a resulting propor- 
tional increase of active surface. If we 
imagine certain inorganic substances 
divided under water into smaller and 
smaller particles until this dust is able 
by virtue of its minuteness to remain sus- 
pended in the liquid an indefinite length 
of time, then we have a colloidal solution. 
Such a solution represents a suspension of 
fine particles electrically charged from 
giving off ions, just as are electrodes. If, 
now, the suspended particles become 
steadily smaller and smaller, while at the 
saine time their electric charge grows, they 
approximate more and more the behavior 
of ions, until finally the colloid passes over 
into the crystalloid, which dissociates in 
aqueous solution into its strongly charged 
jons. 

Not only can electrolytes cause the pre- 
cipitation of colloids, but one colloid can 
also cause the precipitation of another. 
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The colloids are an excellent means, 
under certain circumstances, of keeping 
slightly soluble salts in solution, in that 
they themselves unite with salt ions and 
form molecular aggregates without neces- 
sarily being precipitated. In the setting 
of cement this is a most useful function 
of colloids. By this means the precipita- 
tion of the scarcely soluble salts is re- 
tarded or suppressed, so that the action 
can take place in the time desired and with 
a gradual evolution of heat. 

The hardening of cement is probably 
not so much a chemical as a physical 
process, and may not be due to the forma- 
tion of chemical compounds at all, but to 
a specific interaction of colloids and elec- 
trolytes which protects the calcium com- 
pounds from quick hydration, with conse- 
quent sudden increase in volume due to 
rise in temperature. The deduction fol- 
lows that without a properly balanced mix- 
ture of colloids and electrolytes in the 
mass, a theoretically perfect cement in 
strength and permeability would be im- 
possible. 

These studies suggested a series of per- 
meability and strength tests on cement 
mortars with additions of different quan- 
tities of a suitable electrolyte and some 
form of colloidal matter. The electrolyte 
chosen was ordinary alum, dilute solu- 
tions of which were used to replace the 
mixing water (two and one-half per cent 
and five per cent solutions). The form 
of colloid selected was that contained in 
specimens of finely ground clay. Many 
clays contain a large amount of substances 
that assume the colloidal state on the ad- 
dition of water, which sets free gelatinous 
decomposition products by hydrolysis. 
The results of these substitutions showed 
that not only was a water-tight product 
secured, but, for cement set in periods of 
from seven to ninety days, greatly in- 
creased strengths were obtained. 

The importance of this communication 
to the literature of civil engincering is not 
to be lightly regarded. One of the char- 
acteristics of concrete construction which 
has given civil engineers a great deal of 
concern has been the susceptibility of con- 
crete structures to the impregnating and 
percolating effects of moisture. Where 
iron and steel structures are embedded in 
concrete, engineers, for the most part, de- 
pend upon the chemically protective rather 
than the physically protective action of the 
cement. When iron or steel rusts it i®- 
creases in volume, and when it js em- 
bedded in cement, the result is almost 1D- 
variably similar to the effect of freezing 
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water, which rends asunder even massive 
pieces of concrete structure. 

Many attempts have been made to over- 
come the percolation of water through 
cement and concrete structures. While ex- 
periments have been made to introduce 
pigments into the intimate mixture of the 
cement, the most extensive efforts have 
been along lines of using surface cover- 
ings which would keep the moisture from 
reaching the susceptible cement structure. 
This is costly, and even asphalt and bitu- 
men waterproof coverings have a life limit 
which is far too short to relieve the appre- 
hension of the engineer. The methods of 
introducing pigments into the constituents 
of the cement have, in most cases, simply 
resulted in the formation of isolated par- 
ticles of impermeable matter which ren- 
dered the concrete of lower specific 
strength; and where success has been par- 
tially attained, the cost of the process has 
been enormous. Mr. Gaines gives to the 
cement manufacturer what appears to be a 
radical solution of the difficulty; and at 
the same time, if the process will stand 
the test of the experimentation to which 
the civil engincer will surely subject it, 
the cement manufacturer can produce a 
cement which will not only be waterproof, 
but which will be lower in price because of 
the cheapness of the clay in comparison 
with the cost of the calcium compounds 
which it replaces. 

—__<@——___- 
Reorganized Extension 

Courses in Mechanical En- 

gineering at the Polytech- 

nic Institute of Brooklyn. 

The Polytechnic Institute of Brooklyn, 
starting this year with the reorganized 
department of mechanical engincering in 
charge of Professor William D. Ennis, is 
offering enlarged courses of extension 
work through its evening classes, These 
classes began with purely lecture courses 
about three years ago, and have developed 
into valuable adjuncts to the regular col- 
lege work. They offer to the student em- 
ployed during the day, opportunities for 
study or review of elementary and ad- 
vanced mathematics, besides practical 
courses on engineering subjects. 

During the past summer, the me- 
chanical laboratories of the institute have 
been greatly enlarged and large expendi- 
tures made for new equipment, which now 
includes two steam engines with high 
pressure boiler, one gas engine, one gaso- 
lene engine, one 100,000 pounds testing 
machine, one small testing machine, 
pumps, meters, ete., besides the usual 
small equipment for field and laboratory 
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testing. 
to evening students, involving the use of 
portions of this apparatus, and the train- 
ing of the student in the precise measure- 
ments of engineering. A thorough course 
in machine design is also to be given 
under the direction of Professor F. De R. 
Furman; this will be open to men who 
have completed the equivalent of one 
year’s work in mechanical drawing, and is 
intended to fit such men for positions as 
detail draftsmen. This course in com- 
mon with others offered will be practical 
in its nature rather than mathematical. 
It is given on Fridays at 7.30 P. M. 

The courses in heating and ventilating 
by Professor Taggart, given on the same 
day and hour, are planned to train men 
in the practical design of the commercial 
forms of direct and indirect heating sys- 
tems. 

On Wednesdays at 7.30 P. M. there is 
to be given a thorough course in mill en- 
gineering by Professor Ennis. This will 
cover the problems met with in the ar- 
rangement of buildings, tracks and yards 
for large industrial works and especial 
discussion of the various elements entering 
into their engineering equipment. Atten- 
tion is to be given particularly to the 
practical design of such features as crane 
installations, automatic sprinkler equip- 
ment, apparatus for generating and utiliz- 
ing compressed air and hydraulic operative 
machines. The general principles cover- 
ing the economical design of mill build- 
ings will be discussed and exemplified, and 
the broad relations of engineering equip- 
ment to factory organization will be 
analyzed. 

The major course of the series will be 
that on power plant design given by 
Professor Ennis, on Thursday evenings. 
This will start with a consideration of the 
power-house as a manufacturing plant, 
its location with regard to the raw ma- 
terial and the market, the choice of site 
and standard types of buildings. The 
various items of equipment will then be 
discussed, their performance analyzed and 
their relations to the general problems of 
design investigated. The object of the 
course is to fit engineers for actual prac- 
tice in the design «nd construction of 
steam or gas power generating plants. The 
mathematical knowledge required for ad- 
mission is elementary only, subject being 
one that permits of thorough treatment 
without an extended use of higher algebra 
or calculus. 

The evening work at the Polytechnic 
Institute is largely pursued by men who 
are candidates for a degree. A certain 
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Laboratory courses are offered © amount of credit is allowed, based upon 


the courses taken during the evening, and 
the student has the encouragement of 
working toward the same definite end as 
the usual day student. 


——0 -m 


The Deformation of the Tanta- 
lum Filament When Used 
with Alternating Current. 
The deformation found to take place 

in the tantalum filament when operated 

on alternating currents is well known, the 
result being apparently the breaking up 
of the filament into short disjointed 
lengths. An explanation of this effect is 
offered by F. Stroude, in the Electrical 
Engineer, London, for September. 20, this 
being based upon certain observations re- 
ported by Edison when he was working 
with metallic filaments. A filament made 
from drawn platinum-iridium wire was 
constructed and equipped with an ‘auto- 
matic switch which would pass a current 
through it sufficient to fuse it, but before 
the filament had reached a dangerous tem- 
perature, its expansion opened the cir- 
cuit. As it cooled, the circuit was again 
closed, and this process repeated. The fila- 
ment was thus exposed to very rapid al- 
ternations of temperature, and upon ex- 
amination it was found that it was trans- 
formed in a manner similar to that which 
occurs with the tantalum lamp with al- 
lernating current. Edison explained the 
effect by attributing it to the explosive 
escape of the gas occluded during the 
drawing process, and to test this thor- 
oughly he tried drawing wires of other 
metals, and in every case found the same 
effect. He then tried to remedy this by 
heating the filament gradually, bringing it 
up to a red heat for ten minutes, switch- 
ing it off and on, as to allow it to be 
cooled alternately. Then a larger current 
was passed through for ten minutes more 
and the process repeated until the current 
had been carried to the high value desired. 
The object of this was to allow the gases 
to escape gradually. The cooling was to 
allow the filament to contract and weld 
together. It was found that this treatment 
considerably increased the life as com- 
pared with an untreated filament and 
made it possible to operate it at a higher 
temperature. The deformation no longer 
took place. This treated filament had a 
smaller diameter than the original, and 
could be annealed. This theory, it is 
thought, will also account for the blacken- 
ing of the bulb of the tantalum lamp, this 
being due to the metallic tantalum thrown 
off from the filament by the escaping gases. 

If the theory suggested be true, a method 

of treatment which will enable metallic 

lamps to be operated on alternating cur- 
rents is available. 
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THE COLORADO ELECTRIC LIGHT, 
POWER AND RAILWAY ASSO- 
CIATION. 


DENVER, COL. 


The fifth annual convention of the Colo- 
rado Electric Light, Power and Railway 
Association convened at the Savoy Hotel, 
Denver, Col, on Wednesday morning, 
September 18, at 10 o'clock A. M. 
Owing to a delay in securing this tran- 
script of the proceedings, a full report has 
been unavailable until this time, although 
a summary of the proceedings was pub- 
lished in the issue of the ELECTRICAL RE- 
virw of September 28. The first part 
of the morning session was occupied by 
the registering of members, which regis- 
tration showed the following active and 
associate companies represented by one or 
more delegates: 


ACTIVE MEMBERS. 


The Central Colorado Power Company, 
Colorado Springs, Col.; the Green River 
Electric Light and Power Company, Green 
River, Wyo.; the Denver Gas and Electric 
Company, Denver, Col.; the Pikes Peak 
Hydro-Electric Company, Manitou, Col.; the 
Leadville Light and Power Company, Lead- 
ville, Col.; the Buena Vista Electric Light 
and Power Company, Buena Vista, Col.; 
the Colorado Light and Power Company, 
Cripple Creek, Col.; the Denver City Tram- 
way Company, Denver, Col.; the Colorado 
Springs Electric Company, Colorado Springs, 
Col.; the Arkansas Valley Electric Com- 
pany, Florence, Col.; the Gilpin County 
Light, Heat and Power Company, Central 
City, Col.; the La Junta Electric Company, 
La Junta, Col.; the Larimer Light and 
Power Company, Fort Collins, Col.; the 
Greeley Power and Light Company, Greeley, 
Col.; the Albuquerque Gas, Electric Light 
and Power Company, Albuquerque, New 
Mex.; the Tucson Gas, Electric Light and 
Power Company, Tucson, Ariz.; the Montrose 
Electric Light and Power Company, Mont- 
rose, Col.; the Sheridan Electric Light and 
Power Company, Sheridan, Wyo.; the Raw- 
ling Electric Light and Power Company, 
Rawlins, Wyo.; the Pueblo & Suburban 
Traction and Light Company, Victor, Col.; 
the Golden Illuminating Company, Golden, 
Col.; the United Hydro-Electric Company, 
Georgetown, Col.; the Boulder Electric Light 
and Power Company, Boulder, Col.; the Las 
Animas Electric Company, Las Animas, 
Col.: the Trinidad Light and Power Com- 
pany, Trinidad, Col.; the Pueblo & Sub- 
urban Traction and Light Company, Pueblo, 
Col. 

| ASSOCIATE MEMBERS. 


The Ohio Brass Company, Mansfield, Ohio 
— Frank E. Johnson, Denver, Col.; E. C. 
Brown, St. Louis, Mo. 


The Onderdonk Engineering Company, 


Denver, Col.—H. R. Weber, Denver, Col. 

The National Electric Lamp Association, 
Cleveland, Ohio—J. C. Fish, George Loring. 

The Westinghouse Electric and Manufac- 
turing Company—E. C. Means, B. S. Manual, 
L. M. Cargo, Denver, Col.; Charles Robbins, 
Pittsburg, Pa. 

The Nernst Lamp Company—R. D. Mar- 
thens, C. M. Wright, Denver, Col. 

The Hendrie & Bolthoff Manufacturing 
Company—D. V. Sickman, J. C. Davidson, 
Denver, Col. 

The Continental Oil Company—H. A. 
Squibb, W. H. Squibb, Denver, Col. 

The Allis-Chalmers Company—D. H. Rich, 
Denver, Col. 
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The Stearns Rogers Manufacturing Com- 
pany—A. B. Kennedy, Denver, Col. 

The American Steel and Wire Company— 
G. J. Williams, Denver, Col. 

The General Electric Company—F. W. 
Willcox, Harrison, N. J.; Irving Hale, Den- 
ver, Col. 

The Westinghouse Machine Company—C. 
C. Chappelle, Chicago, Ill.; A. A. Rogers, 
Denver, Col. 

The Wagner Electric Manufacturing Com- 
pany—Thomas T. Richards, St. Louis, Mo. 

J. A. Roebling’s Sons Company—J. McG. 
ane Denver, Col.; A. B. Conover, Chicago, 

The Mountain Electric Company—J. W. 
Stearns, Denver, Col. 

The New York Insulated Wire Company 
—B. K. Sweeney, Denver, Col. 

The Central Electric Company—J. A. 
Savage, Denver, Col. 

The American Circular Loom Company— 
George C. Richards, Denver, Col. 

The Western Electric Company—M. H. 
Nichols, Denver, Col.; W. J. Laufenberg, St. 
Louis, Mo. 


The meeting was called to order by 
George B. Tripp, president, at 11 a. M., 
and after the roll call by J. F. Dostal, 
secretary, Mr. Tripp delivered his address. 

The first paper presented: before the 
convention was by B. E. Buttles, of Den- 
ver, on “Notes on Modern Boilers,” the 
principal point brought out in the discus- 
sion being as to which type of boiler, the 
return tubular or water tube, had been 
found most satisfactory by the smaller cen- 
tral stations; according to the experience 
of most of the companies represented it 
appeared that the water-tube boiler un- 
doubtedly gave the best service, although 
tests made on the water-tube boiler showed 
that the tubes filled with scale and re- 
quired blowing quite frequently. The 
opinion was that if enough of the water- 
{ube boilers were installed so as to give 
sufficient capacity when one of the boilers 
was out of commission, this type was un- 
doubtedly the better of the two mentioned. 

Charles Robbins, of the Westinghouse 
Electrice and Manufacturing Company, 
Pittsburg, Pa., then presented a paper 
on “Central Station Power Problems,” 
after which a very interesting discussion 
was had. 

The question as to what inducements 
were offered to power consumers using cur- 


rent for the.twenty-four hours in order 


to keep them off the peak load, was an- 
swered by one company, stating that a 
special rate was given to such a consumer 
and others reserved the right to shut off 
the current during the peak of the load, 
giving no special rate, the latter, however, 
never having taken advantage of this 
privilege. 

The advisability of dividing a city into 
three districts, day, maximum and night 
and having the commercial representatives 
work along these lines was suggested in 
Mr. Robbins’ paper and was considered a 
good suggestion. 
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In order that buildings now being 
erected might be wired correctly and the 
lights placed in the proper positions, the 
matter of conferring with architects in 
charge of the various buildings was cited 
as a most successful plan in order to ob- 
tain the best results, one of the companies 
stating that this had been their policy 
and through their endeavors along this 
line they had been able to interest the 
owner and architect in the proper wiring 


of buildings and with the assistance of an 


illuminating engineer had been able to se- 
cure a great deal of business which other- 
wise would not have been obtained. 

The matter of installing small units 
was discussed in a very thorough manner, 
most of the companies being of the belief 
that the installation of electric irons 
especially had proven a very profitable 
step, many of the companies having first 
put the irons out on trial and, in the ma- 
jority of cases where the iron had been 
given a fair trial the company had been 
able to place the iron, some companies sell- 
ing for cash and others on the instalment 
basis, the revenue received from each iron 
installed averaging from fifty cents to 
$1.00 per month. 

G. E. Putnam, of Denver then read a 
paper on “Business Building by Commer- 
cial Departments.” | 

One of the points brought out in this 
discussion was a scheme, which had origi- 
nated with the Denver company, of send- 
ing out service supervisors, who were given 
a list consisting of the names of about 
three hundred old consumers, restricting 
them jn their work and not allowing them 
to solicit business from new consumers, the 
results showing an increase of about forty- 
four per cent on gas and thirty-nine per 
cent on electric. The expense to the com- 
pany in securing this business was very 
small, there being practically no construc- 
tion costs, the only expense being the 
salary of the service supervisors, who are 
paid a fixed salary plus a certain per cent 
of the increase from the consumers on the 
list referred to. 

The question of furnishing free signs 
to consumers was spoken of, but accord- 
ing to the experience of many of the mem- 
bers it was not considered a paying 
proposition. One suggestion regarding the 
installing of signs was given being that 
inasmuch as at the present time a consumer 
usually wanted a sign suitable for his 
particular business the best method was 
to have him order his own sign and the 
company do the construction work, pro- 
vided a contract was entered into for at 
least two vears time; if the contract was 
canceled the consumer would be called 
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upon to pay for the construction charges, 
otherwise the company would pay for 
them. This same idea was carried out in 
regard to window and display lighting. 

It was stated by some of the members 
that during the past summer the compan- 
ies had rented out electric fans at $1.00 
per month and in this way had been able 
to put out a great many fans. 

On Thursday evening F. W. Willcox, 
of the General Electric Company, pre- 
sented a paper on “The Incandescent 
Lamp Outlook,” the most important point 
in the discussion of this paper being the 
substitution of the tungsten high-efficiency 
lamp for the gasolene lamps now being 
used in many of the smaller towns. Up 
to the present time a substitute for these 
gasolene lamps had not been found and it 
was thought by many that this tungsten 
lamp would probably be the proper one to 
introduce in this connection. It was 
stated that at the present time the manu- 
facturers of this high-efficiency lamp 
would only be able to get out a limited 
number, and on account of this it was the 
consensus of opinion that the larger unit, 
or the 100-watt lamp, was the most desir- 
able one, as users of gasolene lamps de- 
manded something which would furnish 
as good a light as that furnished by the 
gasolene lamp now used. 

The free renewal of lamps was also a 
subject thoroughly discussed. Some of the 
central stations did not furnish free lamp 
renewals, while others did, but as a general 
rule the larger companies all furnish free 
renewals and considered it very good 
policy. Regarding ihe free renewal of the 
high-efliciency lamp, Mr. Willcox stated 
that companies furnishing free renewals 
at the present could afford to do so with 
the high-efficiency lamps also. 

The next subject brought to the atten- 
tion of the convention was the subject of 
“Lighting Protection in Colorado,” by 
Leonard Wilson, of the Denver office of 
the General Electric Company. Mr. Wil- 
Son gave a very interesting talk on this 
subject, describing the various types of ar- 
resters used at the present time, both in 
eastern cities and in Colorado where, due 
to the large number of disturbances, the 
matter of lightning protection was a very 
important one. He then gave his experi- 
ence in regard to the use of the multi-gap, 
liquid electrode and aluminum, and the 
various conditions under which each of 
these arresters gave the best service, some 
being better adapted for some localities 
than others, the multi-gap furnishing very 
good protection in the case of line oscilla- 
tions, but for high frequency and high 
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energy lightning discharges this type does 
not give good satisfaction, the liquid elec- 
trode and the aluminum being best 
adapted for all kinds of lightning dis- 
charges. 

As a general rule the lightning distur- 
bances in the state of Colorado have 
caused a great deal of trouble, but during 
the past summer the number of electrical 
storms have been very few in comparison 
with other years and the shut-downs on 
this account have been very light in most 
all sections of the state. The multi-gap 
arrester seemed to be the one used mostly, 
but the liquid electrode and aluminum 
were also used in some districts. 

The matter of protection for low-volt- 
age circuits seemed to be a serious ques- 
tion, inasmuch as the losses on these cir- 
cuits are usually very large and up to date 
no arrester had been found which would 
give full protection on these particular 
circuits. From Mr, Wilson’s remarks it 
would seem that the aluminum cell arrest- 
er would furnish the protection required 
for these circuits. 

The last paper brought to the attention 
of the convention was presented by Frank 
E. Johnson, of Denver, on “High-Tension 
Porcelain Insulators.” 

Due to the limited amount of time the 
discussion on this paper was very short, 
the principal point being in regard to the 
suspended type of insulators, G. R. Hall 
giving a description of the “fish-tail” insu- 
lator, being of the suspended type, and 
now manufactured by the General Electric 
and Westinghouse Electric companies, to 
stand a break-down test of 50,000 volts. 
The matter of the inspection of insulators 
was spoken of, some of the companies stat- 
ing that a daily inspection seemed the 
proper thing, while others stated that 
weekly inspections were all that were 
necessary. 

By an amendment to the constitution, 
companies operating in the states of Mon- 
tana, North and South Dakota may be- 
come members of the association. 

George Loring, of the National Electric 
Lamp Association, then gave a short talk 
on the object of the National Electric 
Lamp Association, the relations of the 
various companies one to another and a 
statement regarding the work of the as- 
sociation. 

Reports of the various committees 
showed that the association was in better 
condition, both financially and otherwise 
that it had ever been before in its history, 
and that the future outlook for the as- 
sociation was to say the least very bright. 

The following were then elected to office 
for the ensuing year: 
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W. G. Matthews, president, Denver 
City Tramway Company; C. K. Durbin, 
vice-president, United States Lighting and 
Traction Company; J. F. Dostal, secre- 
tary and treasurer, the Denver Gas and 
Electric Company. 

Executive Committee—W. G. Matthews, 
the Denver City Tramway Company; C. 
K. Durbin, the United States Lighting 
and Traction Company; J. F. Dostal, the 
Denver Gas and Electric Company; G. B. 
Tripp, the Central Colorado Power Com- 
pany, Colorado Springs, Col.; W.. T. 
Wallace, the Colorado Light and Power 
Company, Canon City, Col. 

Advisory Committee—J. A. Beeler, the 
Denver City Tramway Company, Denver; 
W. J. Barker, the Denver Gas and’ Elec- 
tric Company, Denver; J. F. Vaile, the 
Pueblo and Suburban Lighting and Power 
Company, Pueblo, Col. ; Irving Hale, 
the General Electric Company, Denver; 
J. J. Cooper, the Mountain Electric Com- 
pany, Denver. 

Membership Committee—L. M. Cargo, 
the Westinghouse Electric and Manufac- 
turing Company, Denver; E. P. Dillon, 
the Pikes Peak Hydro-Electric Company, 
Colorado Springs, Col.; B. K. Sweeney. 

Finance Committee—D. V. Sick- 
man, Hendrie & Bolthoff Manufacturing 
Company, Denver; W. E. Robertson, 
Leadville Light and Power Company, 
Leadville, Col.; G. H. Maxam, Green 
River Electric Light and Power Company, 
Green River, Wyo, 

Final adjournment. 

—_-@——__—. 


An Edison Engineering 
Commission. 

An Edison engineering commission has 
been appointed by the executives of the 
Edison illuminating companies of New 
York, Chicago, Boston, Philadelphia and 
Brooklyn, to make a thorough investiga- 
tion and to report with recommendations 
on the design, construction and operation 
of the generating, transmission and dis- 
tribution systems of each of the five com- 
panics. This commission is composed of 
three engineers from each company, and 
is organized as follows: W. F. Wells, of 
Brooklyn, chairman; P. Junkersfeld, of 
Chicago, secretary; W. C. L. Eglin, of 
Philadelphia, treasurer; L. L. Elden, of 
Boston, chairman committee on operation ; 
P. Torchio, of New York, chairman com- 
mittee on design, and W. C. L. Eglin, of 
Philadelphia, chairman committee on pur- 
chased apparatus. 
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Report on Economy Tests of 
a 7,500-Hilowatt Westing- 
house-Parsons Steam Tur- 
bine. 

The following data comprise the prin- 
cipal results obtained on September 1, 
1907, during an eight-hour economy test 
upon turbine No. 253, installed earlier in 
the year, at Waterside Station No. 2, of 
the New York Edison Company. This 
test was conducted entirely by the New 
York Edison Company, under the direc- 
tion of J. P. Sparrow, chief engineer. The 
various arrangemenis therefor were car- 
ried out in accordance with a mutual 
agreement between builder and operator, 
entered into previous to the test, and the 
results, as herein given, were obtained by 
independent computation. 

The turbine unit tested is of standard 
Westinghouse construction throughout. It 
has a maximum rated capacity of 11,250 
kilowatts, and was built to operate on 175 
pounds steam pressure, twenty-eight 
inches vacuum, and 100 degrees superheat. 
Under these conditions, the turbine unit 
was guaranteed to have a minimum steam 
consumption of 15.9 pounds per kilowatt- 
hour at the generator terminals, with a 
normal speed of 750 revolutions per 
minute. Incidentally, the electrical effi- 
ciency of the generator was guaranteed to 
be 97.8 per cent, exclusive of friction and 
windage, at a load corresponding to that 
sustained during the test. The results of 
the test detailed below show an economy 
about 7.5 per cent better than the 
guarantee. 

METHODS OF CONDUCTING THE TEST. 

Load—During the test period, No. 2 
Waterside Station sustained practically all 
of the twenty-five-cycle load on the sys- 
tem, of which the unit under test carried 
practically seventy per cent, the remainder 
by the other turbine units in the station. 
This load was maintained as constant as 
possible by remote control of the turbine 
governor by the switchboard operator. 
Between the first and the last hours of 
the test the maximum variation in load 
was held within four per cent above and 
below mean. During the last hour, how- 
ever, the load decreased somewhat. Pre- 
vious to the test, this turbine unit had 
been running on a load of 7,000 kilowatts, 
which was increased to its test load ten 
minutes before the start. 

Calibration—Three-phase electrical load 
was measured by the  two-wattmeter 
method, using two Weston indicating watt- 
meters of the standard laboratory type. 
These instruments were calibrated at the 
New York Electrical Testing Laboratories 
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immediately before and after the test: 
Power-factor was maintained substan- 
tially at unity, and all electrical readings 
were taken at one-minute intervals. 

Steam Consumption—As a surface con- 
denser was used in connection with this 
turbine unit, the water rate was deter- 
mined by weighing the condensed steam 
delivered from the condenser hot-well. 
This condensation was weighed in a tank 
mounted upon platform scales, with a 
reservoir above large enough to hold the 
condensation accumulating between each 
weighing. These weighings, of 12,000 to 
13,000 pounds each, were made at inter- 
vals of five minutes. 
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Gland Leakage—By the loop method of 
connecting the gland water supply the 
necessity for correcting condensation by 
an amount equivalent to the weight of the 
gland water used, is avoided. A contin- 
uous gland-water circuit is used entirely 
outside of the weighing apparatus, and 
all overflow from the standpipe returns to 
the hot-well delivery. 

Condenser Leakage—As the circulating 
water is quite salt, any condenser leakage 
may immediately be detected by the salin- 
ity of the condensed steam, which should 
be pure distilled water. On this account, 
condenser leakage was determined entirely 
by chemical analysis, employing the silver- 
nitrate test with a suitable color indicator. 
This method proved extremely sensitive, 
and possessed a decided advantage over the 
ordinary method of weighing the leakage 
accumulating during a definite period 
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when the condenser is idle and under full 
vacuum. As samples of circulating water 
and condensed steam could be taken at the 
same time, this method made it possible 
to discover any change in the rate of con- 
denser leakage taking place during the 
test, while the method of weighing above 
described provides only an average result 
during the period. 

Hot-Well Correction—In this condens- 
ing plant, the delivery of the hot-well 
pump is automatically controlled by a 
float valve in the interior of the hot-well. 
This maintains the water level therein at 
a practically constant point, and hence 
no correction had to be made for differ- 
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ence in level of water in the hot-well be- 
fore and after the test. 

Steam Supply—Steam pressures and 
temperatures were determined close to the 
turbine throttle. As usual, the degree of 
superheat was obtained by subtracting 
from the actual steam temperature the 
temperature of saturated steam at the cor- 
responding pressure carried at the time. 
All gauges and thermometers were cali- 
brated previous to the test at the United 
States Testing Bureau. It will be noted 
that both pressure and superheat were 
somewhat below the guarantee. 

Vacuum—Vacuum was measured di- 
rectly at the turbine exhaust by means of 
a mercury column with a barometer along- 
side for reducing to standard barometer— 
thirty inches. This also obviated the ne- 
cessity for temperature correction between 
the two mercury columns. During the test 
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the vacuum was not maintained quite up 


to normal. 
RESULTS OF TESTS. 


The following data represents the re- 
sults of the:tests, calculated for the condi- 
tions, as actually run; i. e., for instru- 
mental errors only: 


Duration of test, 9.30 a. m. to 5.30 P. M. 
Average steam pressure at throttle, 


pounds per square inch gauge.... 177.5 
Average superheat at throttle, de- 

grees Fahrenheit................. 95.74 
Average vacuum (referred to 30- 

inch barom.) in. Hg.............. 27.31 
Average load on generator, kilo- 

Watts chaise ata ie ew ea ee 9,830.48 


Average steam consumption, as 
tested, pounds per kilowatt-hour.. 15.15 


Test Correction—Owing to the de- 
parture, during the test, from specific 
operating conditions upon which guaran- 
tees were based, it was necessary to correct 
the observed results by following amounts: 
Pressure (2.5 pounds high) 


correction ................. 0.25 per cent 
Vacuum (0.69 inch low) cor- 
rection visaa Soudan pet aus 1.84 per cent 


Superheat (4.26 degrees low) 


cofrection ............0000. 0.29 per cent ` 


These corrections were mutually agreed 
upon previous to the test as representative 
of this type of turbine. When applied to 
the observed steam consumption given 
above, the following results, representing 
contract conditions, are obtained: 


Average corrected water rate during eight- 
hour test, 14.85 pounds per kilowatt-hour. 

Guaranteed water rate, 15.9 pounds per kilo- 
watt-hour. 


Log—Referring now to the accompany- 
ing log, it is interesting as a check upon 
the average figures above presented, to 
observe the results segregated into hourly 
periods, as shown. Here it will be noted 
that the load was considerably lower dur- 
ing the tirst and last hour than during 
the main part of the test. Neglecting, 
therefore, these two hours and consider- 
ing only the six-hour period from 10.30 
A. M. to 4.30 P. m., the results are as fol- 
lows: 


Average corrected water rate, 14.8 pounds 
per kilowatt-hour. 

Equivalent water rate, 10.65 pounds per 
brake-horse-power-hour. 

Equivalent water rate, 9.8 pounds per indi- 
cated-horse-power-hour. 


The two latter quantities are determined 
by applying conversion factors for genera- 
tor efficiency and for internal losses. 

In ‘connection with these tests, a note- 
worthy agreement exists between the re- 
sults noted and those previously obtained 
from tests of machines of similar design 
installed in the Manhattan station of the 
Interborough Rapid Transit Company, of 
New York, and the Long Island City sta- 
tion of the Pennsylvania Railroad. At the 
same loads and with equivalent operating 
conditions, the performance of the ma- 
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chines is almost identical. These economic 
results, while not exceeding in actual 
steam consumption the best records of 
European practice, yet are extremely good 
in view of the moderate operating condi- 
tions under which the test was conducted. 
In fact, they represent the best resulis that 
have yet been obtained by turbine under 
the conditions named. 
—_—_«@.—___— 

Electrical Haulage in Mines. 

The increasing adoption of electricity 
for mining purposes in Europe and 
America, and the satisfactory and eco- 
nomical results with which its adoption 
is attended, must, savs the Electrical En- 
gineer, eventually effect its use in Eng- 
land, despite the conservatism of mine 
managers. The fact that a country like Bel- 
gium, for instance, whose output of coal 
is but small in comparison to that of the 
United Kingdom, and the physical fea- 
tures of whose coal zones are peculiarly 
difficult for the work of producing coal, 
should go in largely for improved elec- 
trical apparatus is a testimony to the 
superiority and economy of that class of 
apparatus in the work of coal production, 
especially when it is remembered that the 
neighboring coal-fields of Germany (and, 
in a lesser degree, those of the United 
Kingdom) he very close, and that as there 
is no fiscal barrier to obstruct the free 
entry of coal into the country, the price 
of that commodity must be kept at the 
cheapest possible level. Sir C. Hertslet, in 
a report to the British Foreign Office on 
the coal-mining industry of Belgium, 
writes that “some of the mines of the 
country have adopted electricity as the sole 
motive force for extraction, pumping and 
ventilation, and what are regarded as sat- 
isfactory and economical results have been 
obtained.” The question of electric versus 
steam engines is one which has been much 
discussed in technical circles, and al- 
though it is likely to remain in an indef- 
inite state for some time to come, there 
ean be no doubt as to the superiority of 
the electrically driven machine where 
local conditions are favorable. It is of 
interest to follow Sir C. Hertslet’s re- 
marks, which, on the whole, are favorable 
to electric machinery, and bring to light 
the greater simplicity of its manipulation. 
He cites the following instance: “One of 
the events most lable to cause accidents 
in mines is the possibility of the machinist 
failing to stop the cage at the exact mo- 
ment. This is met in a certain measure 
by the provisions which compel mine 
owners to have a second machinist when 
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shifts of workmen are going up or down 
the shaft, but a momentary aberration or 
indisposition of the machinist at a critical 
moment might be the cause of a terrible 
accident before the second man could stop 
the machinery. In working steam engines 
the attention of the operator is divided be- 
tween several control levers, whereas one 
of the greatest advantages of the electrical 
machine in this connection is that only 
one main controlling lever is required. In 
addition, on the one electric machine 
which I have seen at work in Belgium, a 
safetv contrivance was attached which, in 
the event of the machinist omitting to stop 
the cage on its upward or downward 
course, automatically brings the starting 
lever to the zero position and stops the 
cage.” In the report there is given a copy 
of the most recent law respecting the 
lighting of mines and of the lamps au- 
thorized to be used for this purpose. 
Among the latter may be mentioned the 
Wolf lamp, used in the mines of the 
Mariemont & Bascoup Company, which is 
one of the largest and , best-administered 
mining companies in Belgium. This is a 
benzine lamp fitted with an automatic re- 
lighter, and, in addition, possesses the ad- 
vantage of automatically locking after it 
has been filled and screwed together, so 
that it is impossible for the workers in 
the mines to open it, as this can only be 
done by means of an electromagnet spe- 
cially used for the purpose. Belgian ex- 
perience shows no insnperable difficulty in 
the use of eleccricity in mining, the ad- 
vantages of which only need to be persist- 
ently urged to receive the recognition of 
mine managers. With the attention that 
is now being given by electrical enginecrs 
to perfecting machinery, the future should 
see an undeniable extension of the applica- 
tion of electricity to mining in this coun- 
try as well as in others. 


a 


A New Electrical Association 
in Marion, Ohio. 

The Marion Electrice Association was 
organized on the evening of Tuesday, Sep- 
tember 24, by the Ohio Novelty, Sign and 
Electrice Company, the Marion Electric 
Supply Company and the Marion Rail- 
way, Light and Power Company. The as- 
sociation is for the purpose of promoting 
the growth of electrical industries in the 
city and the holding of an exhibit of elec- 
trical appliances some time in November. 
The officers elected are D. J. Sheldon, 
president; Frank Glosser, secretary, and 
W. G. Lucas, treasurer. 
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Note on the Magnetic Field Due to 
Electric Current in a Straight 
Line. 

The force in dynes on a unit of mag- 
netic pole outside an infinitely long 
straight wire carrying a current is, as is 
well-known, tangent to a circle through 
whose centre the wire passes at right an- 
gles, and this force is numerically equal 
to twice the value of the current in ab- 
solute units divided by the distance from 
the axis of the wire in centimetres. Al- 
though the approximate direction of this 
force is easily found experimentally, its 
numerical value is only determined by in- 
tegrating the effects of all parts of the 
current, and since the force is in a plane 
at right angles to the wire, it is not always 
easy to make clear to students beginning 
the subject why it is necessary to consider 
parts of the wire off this plane. This, 
says W. J. Humphreys, is one of the 
many places where the electron theory can 
be used to marked advantage, and besides, 
if, as many believe, it is the correct theory, 
or embraces a larger number of facts than 
any other, then it should be used hoth 
in this case and in all others. Let elec- 
trons, all moving in the same direction 
with a constant velocity, be uniformly 
distributed along a straight wire. Then, 
assuming the field of force from each elec- 
tron to be the same in all directions, that 
is, moving slowly and undisturbed by other 
electrons, the rate of change of induction, 
due to the electricity at all parts of the 
wire, through a circle at right angles to 
it, is obtained by integrating the rate of 
change of flux at a point due to an ele- 
ment of this wire performing this inte- 
gration and gives, of course, the equation 
given above. The solution, however, may 
he made in a simpler way. Presume the 
- field due to each electron is influenced by 
all others, and so influenced that it is con- 
fined to a plane at right angles to the 
wire but equal in every direction from it. 
From this it follows at once that the rate 
of change of flux is equal to 4 r C, © being 
the current or the total number of elec- 
trons passing a point in one second. It 
follows from this since the rate of change 
of flux or potential is equal to the work 
done in making one revolution around the 
wire that the force at any point is equal 


to a being the distance from the wire. 
According to this conception, which the 
author holds to be the correct one, the 
magnetic force at any point is due en- 
tirely to that part of the current nearest 
to this point, the more distant points hav- 
ing no direct effect whatever. But, of 
course, as just explained, all electrons 
produce their full effect indirectly by 
compressing each other’s ficlds into planes 
at right angles to the wire.-—Abstracted 
from Sctence (New York), September 27. 
< 
Electric Traction on Railways. 

In this section of a series of articles, 
Philip Dawson discusses running curves 
of motors and shows how these curves, 
when obtained for a single-gear ratio, may 
be converted to other ratios, and also how 
the most suitable gear ratio may be de- 
termined when a running curve is given. 
The tractive effort multiplied by speed is 
a constant for anv given current, hence 


to change from one gear ratio to another, 


it is only necessary, for each current value, 
to change the tractive effort in the inverse 
ratio of the two gear ratios. This method 
of transformation is only applicable to 
given conditions. For if the grades and 
running distances and number of stops be 
changed, the only way of ascertaining the 
best gear ratio is by means of trial and 
error, and complete calculations, and have 
to be made in the entire run before it will 
be possible to ascertain what would be 
the hest gear ratio to adopt for any indi- 
vidual case. In making such calculations 
and in preparing the numerous running 
curves, it should be borne in mind that 
a certain reserve must be held hack so as 
to make up for lost time, as in practice 
such reserve proves to be of the utmost 
importance. Given the curve of kilowatt 
consumption for a certain run, it is pos- 
sible from this to plot a curve showing 
the load of the motors in amperes through- 
out the day. This curve makes it possible 
to obtain the mean effective current to 
which a motor will be subjected, and to 
sce whether the motor under consideration 
is of such design as to he fit for the sery- 
ice for which it is proposed. The usual 
and laborious method of obtaining this 
mean effective current would be to sub- 
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divide the area included in thie current 
curves into small rectangles so as to in- 
tegrate it, but a simpler way can be found 
by using polar coordinates. To change 
from rectangles to polar coordinates, a 
scale for the polar slot may be chosen at 
will, for example, ten degrees equal one 
minute of time. The next point is to 
find the radius at which one metre 
of time in the polar plot is the length 
of one centimetre, or the same scale 
as the rectangular plot. With the unit of 
ten degrees chosen above, the entire cir- 
cumference of the polar circle will repre- 
sent thirty-six minutes, and the radius of 
a circle whose circumference is thirty-six 
centimetres is 5.73. This constant, 5.73, 
is an important link hetween the two parts. 
Using these units, the values of the rec- 
tangular curve are taken from the polar 
curve. The author shows that by measur- 
ing the area of the figure thus obtained a 
value is found which, if multiplied by a 
constant determined by the scale emploved, 
will give a value equal to the sum of the 
squares of the different current values. 
He then applies this method to a concrete 
example to show how it enables the best 
gear ratio to he selected for any particular 
service.—Abstracted from the Electrician 
(London), September 20. 
< 


Concerning insulating Varnishes. 


In this discussion of insulating var- 
nishes, A. R. Warnes confines himself 
largely to a condemnation of linseed oil 
for such use. He introduces his remarks 
by saying that too frequently chemical 
advice is not sought in the preparation 
of such varnishes. The materials used 
to dissolve these varnishes frequently are 
compounds of organic acids or contain 
such acids, and in the end their action is 
to corrode the metal with which they come 
in contact, and gradually to destroy the 
insulation. Varnishes usually harden by 
virtue of chemical changes, sometimes as 
sisted by the oxygen of the atmosphere. 
These changes progress slowly, and as the 
machines are invariably tested shortly 
after being varnished, the end of the 
chemical reaction has not been reached. 
and, therefore, the test obtained 1s mis- 
leading. The result of these chemical 
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changes is practically without exception a 
lowering of the disruptive and ohmic in- 
sulation resistance or a disintegration due 
to brittleness. The latter fault is the 
most frequent in occurrence. One of the 
principal ingredients used in the manufac- 
ture of insulating varnishes is linseed oil; 
some varnishes contain very little else. 
Yet, for this purpose linseed oil is one of 
the worst materials to use. It holds its 
position in the paint and varnish trade 
on account of its property of rapidly ab- 
sorbing oxygen, especially after it has been 
boiled, but the absorption of oxygen does 
not stop after hardening, as it will con- 
tinue until a viscid substance, soluble in 
water to a considerable extent, is formed. 
Under the conditions obtained in electrical 
machines the oxidation of the oil does not 
get this far. The oil film becomes broken 
and cracked long before the final stage 
of process is reached. If machines on 
which such varnishes have been used do 
not break down from other causes, they 
certainly will when the condition just 
mentioned is reached. Since the oxida- 
lion of the oil takes place rapidly, the film 
becomes hard and tough, after which the 
oxidation is slow. As day by day aging 
proceeds, the ability to absorb moisture in- 
creases. Figures are shown by the author, 
which seem to indicate that the percentage 
of moisture absorbed is proportional to the 
amount of linseed oil used in the varnish. 
This was tested by painting pieces of tin 
with different varnishes, drying them thor- 
oughly, then weighing them, and expos- 
ing them to the air for a number of 
weeks, after which they were again 
weighed and dried. In every case, after 
tie second drying, the original weight was 
found, but: those varnishes containing the 
most linseed oil were found to have ab- 
sorbed the greatest amount of moisture at 
the second weighing. Similar tests were 
conducted with samples of linen coated 
with different varnishes, the results being 
in agreement with the previous tests. It 
is well-known that low ohmic insulation 
resistance is conjoint with damp insula- 
tion, and this undesirable state is ag- 
sravated by the use of varnishes contain- 
ing linseed oil. The low ohmic resistance 
found in electrical apparatus, after stand- 
ing idle for some time, is due to the ab- 
sorption of moisture caused mainly by the 
deterioration of the varnish. Linseed oil 
varnishes can not be considered water- 
proof, for although there may be an un- 
broken film of varnish, the varnish itself 
will take up moisture and allow it to be 
Absorbed by the insulating material which 
it is supposed to protect. Another disad- 
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vantage of linseed oil varnishes is the 
shrinkage which occurs with age. For 
this reason varnished coils, which at first 
fit snugly in their bobbins or slots, as they 
age may become slightly loose, due to 
shrinkage, and thus allow _ sufficient 
motion to abrade the insulation. The 
author also objects to the use of rosin in 
preparing insulating varnishes, since this 
material is formed largely of organic 
acids, and thus corrodes any material upon 
which it is placed.—Abstracted from the 
Electrical Review (London), September 
20, 
< 


A Study of the Propagation and Inter- 
ception of Energy In Wireless 
Telegraphy. 

The results are given here of a series of 
investigations made by C. A. Culver for 
the object of determining the relative 
efficiency of several different types of wire- 
less telegraphic receiving systems when 
used under various conditions. The re- 
sults of the experiments relate to the con- 
ditions at the receiving station only. The 
work was done on a comparatively small 
scale, as the radiating svstem consisted of 
an insulated wire ten metres in length; 
7.8 meters of this was supported in vertical 
position, The power for sending the mes- 
sages was supplied by a_ transformer, 
operating on a 104-volt, sixty-cycle circuit, 
the potential developed being about 5,000 
volts. The spark-gap was between two 
steel balls supported on brass tubes, the 
length of gap being from one to two milli- 
metres. To determine when the receiving 
station was in tune with the sending sta- 
tion, a special hot wire ammeter was con- 
structed which was placed in series with 
the antenna, since, in this position, its 
indications were independent of the fre- 
quency, The energy-measuring instru- 
ment was an oscillating current galva- 
nometer modcled along the lines suggested 
by Fleming. This instrument consisted 
of a small current wound on a hollow hard- 
rubber bobbin. Directly in front of this 
a small silver dise was suspended by a finc 
quartz fibre. The dise also carried a tiny 
mirror, The two stations were 150 feet 
apart. The wave length employed was 
measured by means of an adjustable oil 
condenser, and a thermogalvanometer. 
The first experiments were to determine 
the effects of earth resistance. It was 
observed that much better transmission 
was secured if the two antenne were 
grounded on gas or steam pipes than 
when the ground connection consisted of 
buried wire netting. Various different 
types of ground were made and in some 
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cases insulated wires were run between 
the two ground connections. The results 
of these tests impressed the author of 
the importance of having a good ground, 


and lead him to conclude that the prin- 


cipal transmission of wireless messages 
was through the ground, and to test this 
he made several other experiments. He 
also tested the directive action of hori- 
zontal antenne of different lengths, and 
found that under the conditions of opera- 
tion existing, the square of the current re- 
ceived was proportional to the length of 
the antenna. He also tested the directive 
action of capacity areas, and also the 
effect of changing the plane of this area 
with respect to the direction of sending 
and to the ground. He found that a 
change of direction around a vertical 
axis had practically no effect on the trans- 
mission, and a change around a horizontal 
axis affected transmission but a few per 
cent. By substituting a still larger capac- 
ity area, a slight difference in transmission 
was found when this was turned about a 
vertical axis. It was found that by using 
a helix for the collecting system such an 
arrangement, if open-circuited, collected 
an equal amount of energy in all positions, 
but when the circuit was closed, much less 
energy was received, and apparently this 
arrangement did not follow the law of 
the open-circuit coil. Returning to the 
question of transmission through the air 
or ground by means of a number of an- 


tennæ arranged differently and some 
shielded, it was found that a single ver- 
tical wire was the most efficient of all re- 
ceiving arrangements, and shielding this 
wire by means of a metallic tube had little 
effect on its efficiency, the difference being 
less than ten per cent. The author con- 
cludes from his experiments that since 
but little effect on the transmission is pro- 
duced by changes in the receiving system, 
even when close to the ground, although it 
has been said that the greater portion of 
the energy transmitted resides in the lower 
portion of the wave, and since the earth 
resistance plays such an important part, 
that the transmission is mainly by means 
of electric oscillation set up in the earth, 
that Hertzian waves are set up above 
the ground and that these play but a 
minor part in the transmission. ‘This, he 


admits, does not explain the difference in 


transmission noticed during the day and 
at night, but he believes that it does ex- 
plain a number of other puzzling results. 
For instance, the transmission seems to 
follow the law of inverse distances, and 
not inverse squares. He thinks that a 
wireless telegraph system simply sets up 
alternations of electrical potential in the 
earth, and the currents resulting from 
these potentials carry the -signals.—Ab- 
stracted from the Physical Review (New 
York), September. 
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Live Commerclal Methods 
in Use in Elgin, IIL. 


A little over a vear ago the Aurora, 
Elgin & Chicago Railway Company, con- 
necting Elgin and Aurora with Chicago, 
and the Elgin, Aurora & Southern Trac- 
tion Company, an interurban line operat- 
ing between Elgin and Aurora, con- 
solidated, with Edwin C. Faber, general 
manager of the Aurora, Elgin & Chicago 
Railway Company, at the head of the 
entire system. Mr. Faber was just the 
man for the place, having a thorough 
knowledge of the railway and electrical 
business, possessing unusual executive 
ability, and being endowed with good 
hustling American business talent. 

Prior tothe consolidation, the Elgin 
lighting plant was owned by the Elgin, 
Aurora & Southern Traction Company, 
and was enjoying a fair measure of busi- 
ness, but, unfortunately, a large number 
of the best patrons were on a flat-rate 
basis. 

One of the first important moves that 
Mr. Faber made after taking charge of 
the consolidated properties was to put 
electric light patrons on the meter rate, 
and inside of six months, with his broad- 
minded policy and square dealing, he was 
able to eliminate nearly all complaints. 

On June 11, 1906, during the reor- 
ganization of the lighting department, 
L. B. Judson was put in charge of the 
new-business department and the adver- 
tising end of the business. Mr. Judson 
is a hustler and firm believer in direct- 
by-mail and newspaper advertising for 
increasing the sale of current, and he 
knows how to select and use the most 
efficient kind to the very best advantage. 

As residence manager, the company em- 
ploys the services of L. R. Hicks, who is 
one of the best-posted men in the country, 
from a technical standpoint. 

After consolidation the first thing that 
was done was to contract with an adver- 
tising agency which makes a specialty of 
central station publicity for an electrical 
bulletin to be gotten out monthly, and 
three distinct direct-bv-mail advertising 
services as follows: 

One to residents, to lav before the pub- 
lic the paramount advantages and general 
superiority of electric light, and the prac- 
tical uses and economy of the numerous 


Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 
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electrical devices for the household, es- 
pecially the electric flat-iron. 

One to power users, to show by strong, 
logical and technical arguments how and 
why electric power is more economical 
and better all around for all power pur- 
poses. 

One to stores and business places, to 
show merchants and business men exactly 
why and how electric light is an unusually 
desirable thing for show-window lighting, 
interior store illumination, fans, outline 
lighting and many other commercial pur- 
poses. 

All of these services consist of well- 
gotten-up and attractive mailing cards. 
booklets, folders, etc., and they prove val- 
uable business-getters. 


The Baltimore Electric compe 
some ces t 
cards which has 


een used along this 
an exceeding! 


for your place of business. 
mean twice as much light for the 
same money. 


irvian | el ‘DHnon 


ments and other different services. On the 
second floor of the display room is carried 
a full line of electric fixtures, which are 
tastefully arranged around the walls and 
on the ceilings in order to show cus- 
tomers exactly how they will look when 
installed. 

The lighting department of the Aurora. 
Elgin & Chicago Railway Company has 
its own contract department and the com- 
pany works several unique schemes to in- 
terest prospective customers. It finds that 
one of the strongest offers it can put up 
is to give a flat-iron free to every house 
wired. The wiring department made the 
following record from January 1, 1907, to 
August 1, 1907: fifty residences, 100 
stores and offices; twenty-five shops, such 


=m) Arve you for it? 
[hen youre for (mamm 


Nernst Lamps 


They 


Call us up and let 


us’ tell you about them, 


e Building, BALTIMORE, MARYLAND 


SA RYLAND 29 


any, in conjunction with the Nernst Lamp Company, is getting out 
e A a of a brighter Baltimore. We reproduce one of Mi 
i 


e mailing 


ne, and also a button, distributed broadcast, which should be 


effective means of booming electricity i 
in Baltimore g ricity in general, and the Nernst lamp in particular, 


Of course, all inquiries from the Au- 
rora, Elgin & Chicago Railway Com- 
pany’s advertising were followed up by 
solicitation. 

The sign part of the company’s business 
is now being pushed, and it has succeeded 
in installing a large number with pros- 
pects for a large volume of business in 
this direction in the near future. 

The display room of the Aurora, Elgin 
& Chicago Railway Company is one of 
the best rooms of the kind that has beon 
brought to the writer’s attention in many 
a day. In it are displayed all the elec- 
trical utensils that are advertised in the 
company’s bulletins, newspaper advertises 


as foundries, carpenter, blacksmith’s, 
paint and bakeries; thirty barns. 

The company finds that many large 
barns take more current than most resi- 
dences, and if it once succeeds in getting 
a barn wired, it is generally only a ques- 
tion of time before the residence is wired. 

Whenever it is possible the barn 18 
wired so that the lights can be turned on 
and off from the house. 

One of the latest plans which this enter- 
prising company has adopted to induce 
people to have their houses wired is by 
offering to wire houses under construction 
for $3 per light opening, and to wire old 
houses at $3.50 per light opening. This 


x 


I 
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includes the wiring complete and the fol- 
lowing: one two-light electric fixture in 
the parlor, sitting room and dining room 
with wall snap switches to turn the cur- 
rent off and on; one one-light electric fix- 
ture in the downstairs front hall with 
switches in the downstairs and upper hall, 
so that a light can be turned off or on 
at either place; electric side brackets or 
drop-light on cords in the kitchen, bed- 
rooms, up-stairs hall and bathroom; elec- 
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successful method of Plàcing these current 
users among their customers. 

Three hundred have been put out in the 
last few months and each and every iron 
has been thoroughly demonstrated before 
it is left at a residence. 

Direct-by-mail and newspaper advertis- 
ing was used to start their flat-iron cam- 
paign, it being directed to call the people’s 
attention to the fact that a solicitor would 
soon be around to leave an electric flat- 


Showing cover and three of the inside pages of a very attractive monthly bulletin issued by th 
Aurora, Elgin & Chicago Railway Company. It is excellent both in contenta and design and is 
bound to win attention. 


tric socket and wall switch for the porch 
and basement. Glassware for fixtures is 
charged for extra. Electric lamps are fur- 
nished free when the house is connected 
up for electric service. This offer is only 
good for wiring contracts signed before 
January 1, 1908. As a still further in- 
ducement the company is also offering to 
install an electric flat-iron and a special 
flat-iron switch for only $5. 

The company believes that the thirty- 
day approval proposition for installing the 
electric flat-iron is the easiest and most 


iron on thirty days’ free trial at all wired 
residences. | 

After fifty irons were sold, the com- 
pany considered that they had placed a 
good, firm stepping-stone, inasmuch as 
they had fifty well-pleased customers who 
told their neighbors all about the advan- 
tages of the electric flat-iron. 

The company also carried on a few 
months ago a cooking demonstration which 
they considered did them considerable 
good. 

Every lady who registered while the 
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demonstration was going on received a 
card entitling her to a chance in the draw- 
ing for an electric iron. 

On the last night the winner received 
the iron. 

During the demonstration several pretty 
high-school girls were ironing with an 
electric flat-iron and they attracted a good 
deal of attention. 

The newspapers took notice, comment- 
ing on the novelty of a practical demon- 
stration in a large show window by local 
young ladies. | 

On the opening day Miss Anna B. 
Lyons, of the General Electric Company, 
served a wholesome and dainty little elec- 
tric luncheon to the Elgin Press Club, 
which assured good newspaper notices for 
the balance of the demonstration. 

Miss Lyons also served an elegant menu 
for a six oclock dinner to the mayor, 
A. E. Price, and wife and members of the 
council and their wives. 

Her menu for the two different occa- 
sions consisted of macaroni, porterhouse 
steak, Parker House rolls, strawberry 
shortcake and coffee. 


The Policy of Jolly. 

The average man wants to be pleased 
rather than benefited. He is after what 
he wants rather than what he needs. In 
other words, he likes to be jollied. And 
by “jollied” we do not mean tickled into 
surrendering his better judgment, but 
reached and pleased by sincere courtesy 
and won and retained by accommodation. 

Mr. Average Man is going to use elec- 
tric light if electric light pleases him. 
But he will use something else if that 
something else pleases him more. 

Now, to please Mr. Average Man does 
not only mean for him to feel that elec- 
tric light is a better light. Nor does it 
mean that he is getting a better value for 
his money. It simply means that he is 
made happier by doing business with the 


electric company. 


In this sense courtesy and accommoda- 
tion are the jolly. And dignity rather 
than frivolity is its essence. 

Jolly of this kind must comprise: cour- 
tesy from every one; from the telephone 
operator to the central station manager, 
all the time from the first suggestion of a 
prospect to the end of business relations; 
fairness in rate and every condition; jus- 
tice in treatment by every department all 
the time; consistent adherence to con- 
tract; liberality coupled with strict im- 
partiality in construing of terms. 

Honesty is everything. Make the people 
feel that they they can not get along, not 
merely without electric light, but without 


— 
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your particular company. But don’t tell 
them that. Let them discover it. 

Such jolly will be a business-bringer, a 
friend-maker, the best foe to irresponsible 
agitation and municipal ownership. 


All The Heat In The Iron 
RIGHT WHERE YOU WANT IL AND NI BD IT, 


30 Days Free Trial of an Electric Flat Iron 


That you mmy prove m our satisfaction the 
r ! ve { 


$ Y LIGHTING DEPARTMENT 

Aurora, Elgin @ ChicagoR.R.Co. 
No, 1 Chicago Street 

Chicago Phone 389-390 _ Interstate 27 


A particularly good mailing card used by the 
Aurora, Elgin & Chicago Railway Company to 
introduce the electric flat-iron into the homes of 
its patrons. 


Courtesy should be the carefully devel- 
oped characteristic of the company and 
every one of its people. The prospect 
should be approached courteously. It is 
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An Electric Kitchen 
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j s g 
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The ‘Milwaukee Railway and Light Company 
is a user of high-grade direct-by-mail advertis- 
ing, and we are pleased to publish a reproduction 
of one of its advertising booklets, which was 
compiled and gotten out by the advertising 
manager, C. W. Lamb. 
a mistake to think that courtesy is a weak- 
ness or a sign of inferiority or that 
brusqueness 18 an indication of strength. 
Courtesy is simply a well-mannered sin- 


cerity and sincerity is always a strength. 
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The solicitor, or seme official acting as 
a solicitor, is generally the first represen- 
tative (won’t some gifted word-coiner 
please give us a shorter term?) of the 
company to approach the prospect, and 
that prospect’s future relations with the 
company depend to a large extent upon 
that solicitor as well as on that first ap- 
proach. This approach should no more 
be with a “thou art greater than I” air 
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parent it may be; don’t impose your own 
knowledge, no matter how great. Leave 
out technical terms. Talk simply and 
plainly. Always use the shorter word and 
let him discover your knowledge. He'll 
do it more quickly—and convince himself 
more firmly—that way. 

When the prospect comes into contact 
with the central station office this same 
courteous method should rule. The result 
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Lighting Department of A. E. & C. R. R. Co. 
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Owned by 
Occupied by 
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A.B. ac Fore nermaa-P 


Record of 
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ADDITIONS TO ELECTRIC SERVICE 
Incandescent Lamps 


High Efficiency 
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Desk Fans 
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Unusual Equipment 
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des of the neat and concise card used by the Aurora, Elgin & Chicago Rail- 


way Company in keeping track of prospective business. 


than it should indicate an “I am greater 
than thou.” Nor should it be a case of 
“Im a good fellow, come do me a favor.” 
It should be as one self-respecting man to 
another self-respecting man; and the 
whole conversation should be turned to the 
disposition and humor of the prospect. 
Only, never let a man say “No.” Leave a 
ragged edge to pull back by if he is re- 
bellious; to make a good landing place 
if he is receptive. Don’t try to convince 
him of his ignorance, no matter how ap- 


will be that Mr. Prospect will discover that 
he likes to come over and chat and do busi- 
ness with you. That is the kind of spirit 
that lasts over night. And over sever 
nights. 

This same courtesy should mark the 
wireman who installs his lights, the meter- 
man who reads his meter, the cashier who 
takes his money, the clerk who hears his 
complaints and the official who rectifies 
them. Train him so that whenever he 
comes to the office, or a company man 
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goes ‘to him, he'smiles, not frowns. His 
friends will be influenced then, too. 

Such a policy does not mean that the 
company’s interests shall be sacrificed one 
iota. It means that they will be more 
easily safeguarded. Of course, there are 
some grouchies that all the Chesterfields 
in the world can’t sweeten. They need the 
club. But remember that the club is as 
great a sourer of Chesterfields as sugar is 
a sweetener of the minor grouchies. 

Then, after your prospect has become a 
user don’t drop him. Go see him once in 
a while and talk about the ball game or 
the fishing. Don’t mention business but 
listen to his little song of woe, when he 
has one, and straighten him out promptly 
and courteously. Don’t tell him so, but 
let him gently discover that you think him 
a gentleman and a good fellow. Most 
men like to be liked. It is surprising how 
many good men carry a contradictory ex- 
terior, and it only takes a little sincere 
courtesy to turn up the better soil. 

This is addressed to the solicitor so far, 
but it is to be remembered that every one 
who works for the company is a solicitor 
in a way and does his part to bring or 
repel business. The best solicitor on earth 
is useless if the conduct of the entire force 
from boy to boss, from the day the pros- 
pect is sighted hull down on the business 
sea until the long hereafter of his asso- 
ciation with the company, is not of such 
courtesy as has been outlined. 

Fairness in charges and in every other 
consideration of business is as essential 
as courtesy. No one likes to be over- 
charged. Honest men do not want: to be 
undercharged. Every one wants to be 
treated fairly. That is natural. Convince 
your customers that your charges are fair. 
If they are less than those in some similar 
city, tell them why so they can understand 
the advantage. If more, show them why, 
so they can see they are being treated 
fairly and are not being bled. If you want 
to make an enemy out of your best friend, 
let him think he is being bled. Whether 
it is true or not doesn’t matter. 

Justice and impartiality must go hand 
in hand with fairness. While the con- 
tracts are consistently adhered to and 
liberally construed, be absolutely im- 
partial. A good many people want ad- 
vantage over others. No one wants others 
to have advantage over him. Nothing 
makes a man so sore as to discover, or 
think, another is getting the best of it. 
And the fact that a man is getting favors 
over his competitor does not lessen his 
anger when he finds his competitor is 
getting a few that have passed over him. 
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No station manager can’ balance a favor- 
itism programme, so the only winning 
policy is impartiality. 

It is also but simple justice, as well as 
good business, to care for the trade. The 
treatment should not only be courteous. 
It should be so thorough that a complaint 
could never be a kick, only a notification 


be Eigin Edison Light Company af the 
Aurora, Eigin & Chtrago Ratlroad Company 


requeate the pleasure of your presence at Number 

`” Our Chicago Strest, during the Grat week in July, 
1907, to witness practical demonstrations of eler- 
trir reoking and heating devices. Afternoons at 
2:30 a Agmonstrator of nationa! reputation mill 
deltwer a course of lectures on “She Rar of Modern 
Cooking Bevises.” Buring thear lectures all the 
cooking will be dane by electrictty, 


A neat little invitation sent out by the Elgin 
Edison Light Company to notify ladies of the 
electric cooking demonstrations. 


of something wrong. And that wrong 
should be righted at once. Meters should 
be set when requested, motors attended to 
when wanted, every attention given details 
so that no customer may lose one cent of 


Wire Your House 


AND GET AN ELECTRIC FLAT IRON 


FREE! 


@ Between July 15th and September 30th, the 
Elgin Edison Light Co, will GIVE AWAY 
free of charge, an ELECTRIC FLAT IRON 
to every houseowner whosignsa house-wiring 
contract. The electric flat iron is not to be 
used in any other house than the one speci- 
fied in the contract. 

@ You can save money by .wiring your house 
while it is under construction. 

@Electric flat irons sent out free on thirty 
days’ trial. Are you one of the 300 users in 
Elgin? 


Our Solicitor Will Call 


ELGIN EDISON LIGHT CO. 


NO. 1 CHICAGO STREET 
Chicago Phone 389 later-State Phone 27 


A newspaper advertisement run by the Elgin 
Edison Light Company during the time it was 
offering a special inducement for parties having 
their homes wired. 


money, one moment of time, nor have one 
bit of worry on account of the company. 
The irresponsible agitation against cor- 
porations and the growing demand for 
that “king bee” fallacy of fallacies, munic- 
ipal ownership, are founded on competeut 
complaint—the inconsiderateness of such 
corporations. Exaggerated it certainly is, 
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harmful it has been, more harmful it will 
be. Its remedy is education and considera- 
tion. The people would rather be done 
by a corporation—. e., municipal—they 
think they manage than by one they know 
they do not. Let them see that your com- 
pany is giving them part of the running. 
Let them feel that you are such a good 
fellow that they not only want your light, 
but want to do business with you. Then 
they will drop their fancy ideas and you 
will get the money. 

Remember it is not what you do, but 
what people think you do, not what you 
are, but what they think you are, that 
counts. That’s why some good men are 
downed and some bad ones boosted. See 
that you are boosted and be worth it. 

There are no new truths in this paper. 
They are simply old truths brought out 
again, as they are so apt to get lost in the 
rush aad shuffle of business and its attend- 
ant manifestations of human passion. 

— 0 

Public Lectures on Elec- 

tricity. 

The department of education of the 
city of New York announces the following 
public lectures on electricity: Public 
School No. 62, Hester, Essex and Norfolk 
streets, course of ten lectures on “Prin- 
ciples and Practice of Electrical Engineer- 
ing,” by W. Wallace Ker, of the Hebrew 
Technical Institute, Mondays, beginning 
October 7. Public School No. 2, Third 
avenue, between 169th and 170th streets, 
course of ten lectures on the same sub- 
ject by Mr. Ker, on Fridays, beginning 
October 11. Publie School No. 116, 
Knickerbocker avenue and Grove street, 
Brooklyn, course of eleven lectures on the 
same subject by Mr. Ker, Thursdays, be- 
ginning October 3. Public School No. 
133, Butler street, between Fourth and 
Fifth avenues, Brooklyn, course of ten lec- 
tures on “Magnetism and Electricity,” by 
Professor Charles L. Harrington, Thurs- 
days, beginning October 10. 

— 0 
Wireless Telephones in the 
Navy Department. 

It is announced that the Navy Depart- 
ment is installing wireless telephones on 
the United States warships, to supplement 
the wireless telegraph equipments. The 
battleships Connecticut and Virginia have 
been equipped with wireless telephones, 
and it is expected that as many of the 
battleships which are to start in Decem- 
ber for the cruise to the Pacific as possible 
will be fitted with these instruments be- 
fore they begin the voyage. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Fort Wayne Portable Watt- 
meter Calibrators. 

Central station men are more and more 
realizing the importance of calibrating 
meters in service at regular intervals. At 
a recent meeting of the Northwestern Elec- 
trical Association, one of the speakers 
demonstrated the importance of the regu- 
lar testing and calibrating of service 
meters by indicating a saving to the com- 
pany which ran into figures that aston- 


Fort Wayne TYPE KM-1 CALIBRATOR WITH 
COVER OPEN. 


ished every one present. This, of course, 
was in connection with the service mains 
of one of the largest companies in the 
country, but it is a fact that no system is 
so small, or the time of the operator so 
valuable, that it will not pay to periodi- 
cally calibrate the service meters, in order 
that the company may receive a proper 
compensation for the energy delivered. 

While there is no question as to the 
accuracy of the stop-watch method of 
calibrating meters in connection with 
standard indicating instruments, a quicker 
method is often desired because of the 
lack of time at the operator’s disposal, 
and the number of meters which have to 
þe tested in a short period of time. 

The Fort Wayne Electric Works, Fort 


Wayne, Ind., has developed the type KM-1 
calibrator, with which no stop-watch is 
required except in the standardizing in- 
strument itself. Another feature in con- 
nection with this instrument is that it is 
not essential that the load be constant. 
It is only necessary to observe the revolu- 
tions of the meter under test and the 
pointer indications of the calibrator be- 
fore and after the test, from which, by 
the use of proper constants, the watt-hours 
registered by the meter under test and the 
calibrator may be tested. The calibrator 
is so designed that it covers the range of 
most meters in service from light to full 
load for either 110 or 220 volts, two or 
three-wire circuits. The accompanying 


Fort Wayne TYPE KM-1 CALIBRATOR 
REMOVED FROM CABE. 


illustrations give a good idea of the de- 
tails of these calibrators. 

The calibrator is enclosed in a ma- 
hogany carrying case provided with a 
carrying strap for use in transportation. 
The case is of a convenient size, the overall 
dimensions being eight inches by eight 
inches by ten and one-quarter inches high. 

The register is located on the top of the 
calibrator. The dial is two and three- 
quarter inches in diameter and provided 
with three pointers, the largest of which 
reads directly in revolutions, being con- 
nected directly to the shaft, and which 
in turn drives the units and tens pointers 
through the medium of two 10.1 reduc- 
tions. 

Directly in front of the dial is located 


a small knurled thumb-screw by means of 

‘which the rotating element may be raised 
from the jewel and locked firmly in trans- 
portation. ) 

The rear section of the top of the cali- 
brator constitutes the terminal plate to 
which all connections are made. 

Each calibrator is furnished with a set 
of current and potential leads. On one 
end of each of the current leads is a small 
punched terminal for connection to the 
binding posts of the calibrator. The po- 
tential leads are provided with a plug 
at one end for connection to the calibra- 
tor. The other ends of these leads have 
spring clips for connection to the line. In 
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Fort. WAYNE Type KM-1 CALIBRATOR—BACK 
View, REMOVED FROM Cask. 


series with the leads is a pendant snap 
switch by means of which the operator 
controls the shunt circuit and rotation of 
the calibrator. 

The top bearing is located in the top 
plate of the register and is easily access- 
ible by removing the glass and pointer 
over the dial. The lower bearing con- 
sists of a cup diamond jewel mounted in 
a post set on a carefully selected spring 
to take up sudden jars which might be 
caused by setting down the instrument 
while the pivot rests on the jewel. The 
lower end of the shaft is provided with 
a removable pivot in order that the lower 
bearing may be replaced without replac- 
ing the entire shaft. 

The entire calibrator may be lifted out 
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of the case by removing the screw under 
the strap in the bottom of the case. The 
top plate is made of hard rubber in two 
sections, all of the connections being made 
on the rear section. This feature permits 
the removal of the register and rotating 
element without interfering with the con- 
nections. 

The windings selected as most suitable 
for meter testing are one, two, five, ten 
and twenty amperes and 110 and 220 
volts. With these windings meters up to 
and including twenty-five amperes, two- 
wire, either 110 or 220 volts, and up to 
and including twelve and one-half am- 
peres, three-wfre, 220 volts, may be tested. 
The ampere turns of all the windings are 
equal, therefore the torque is constant 
when the meter is operating on a given 
percentage of full load for any of the dif- 
ferent windings. 

In checking the calibrator the same 
rules are followed as in testing standard 
type K meters with the possible exception 
of the formula, which with the constants 
furnished with the calibrator becomes: 
3600 X rev. X calibrating constant _ 

— seconds st 

watts registered by calibrator. 

Each calibrator is furnished with a 
complete list of calibrating constants 
(reading in watt-hours per revolution) 


_corresponding to the different capacities. 


In operation the calibrator is placed in 
a level position and’ the rotor lowered by 
means of a knurled thumb-screw on the 
top. The proper current lead terminals 
should be connected to correspond with 
the stamped binding posts on the calibra- 
tor, these connections remaining the same 
for all circuits. The other terminals of 
the current leads are connected to the 
meter under test and the line, according 
to instructions furnished with each cali- 
brator and pasted on the inside of the lid. 
Different current capacities are obtained 
by plug switches, which are also fully ex- 
plained in the instructions. 

After making the proper connections 
for calibrator and meter under test, a 
reading of the dial is taken. The cali- 
brator is then started simultaneously with 
the counting of the revolutions of the 
meter under test and stopped after the 
desired number have been taken. ‘The 
pendant snap switch connected to the po- 
tential leads is provided for this purpose. 
The difference between the first and last 
reading of the calibrator gives the total 
number of revolutions. The watt-hours 
registered by both meters are the product 
of the revolutions and their respective 
calibrating constants. These constants 
being the watt-hours registered per revo- 
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lution, therefore the relative accuracy of 
the meter under test is shown by the ratio 
of the watt-hours registered by the two 
meters. After the test has once been 
started it need not be stopped until the 
desired number of revolutions has been 
taken, as any change in the external circuit 
affects similarly both the meter and calib- 
rator. For the convenience of the operator, 
each calibrator is accompanied with a 
printed card transforming the calibrating 
constants marked on cups of standard 
type K meters to calibrating constants 
reading in watt-hours per revolution so 
they may be used in this formula. 


—_—_—_<-@—____- 
Black Enameled Wire. 


When magnet wire of extremely small 
sizes is used, the standard method of in- 
sulating with a single or double covering 
of cotton or silk has several drawbacks, 
one of which is the large amount of space 
occupied by the insulation in proportion 
to the size of the wire which it covers. In 
the case of cotton, and, to a less extent, 
silk, the space occupied by the insulation 
is a very serious factor. This proportion 
increases as the size of the wire diminishes, 
so that in the case of very fine sizes, from 
twenty-five to seventy-five per cent of the 
available space on a magnet may be taken 
up by the insulation of the wire. The 
matter of cost is another factor, as the 
silk used for this purpose costs the manu- 
facturer from $8 to $10 a pound, so that 
in buying a pound of fine magnet wire a 
considerable percentage of the weight is 
made up of this expensive material. 
Another objection which has been raised 
to the cotton and silk-covered wire is that 
while these materials are excellent con- 
ductors when dry, they have a tendency 


in humid atmospheres to take up moisture, 


which thus reduces their dielectric capaci- 
ties. 

There have been many attempts made 
to produce an insulation which would af- 
ford the proper protection as a dielectric 
and at the same time have those character- 
istics of flexibility and thinness that would 
allow of its use an an insulator for fine 
magnet wires. Recently it was pointed 
out in an editorial in this journal that if 
aluminum wire were used advantage 
might be taken of the tendency of this 
wire to form an oxidizing surface which 
might be of value as an insulator, thus 
increasing the capacity of a given spool 
for many more turns of fine magnet wire. 
This, however, would involve the utiliza- 
tion of a material which does not possess 
some of the characteristics which make 
copper so useful for winding magnets. 
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A great step in advance in this re- 
spect has been made by the Western Elec- 
tric Company, Hawthorne, Ill., which has, 
during the last four or five years, de- 
veloped an insulated wire which is known 
as “Black Enameled Wire.” This meets 
all the conditions found in practice in a 
satisfactory way, and has been manufac- 
tured by the company on a commercial 
scale. It has been used in the company’s 
own apparatus for the last four years with 
extremely gratifying results. The success 
with which this new type of insulated wire 
has met in the short time it has been on 
the market has been so great that the com- © 
pany has found it necessary to greatly in- 
crease its capacity for manufacturing 
black enameled wire. 

The enameled insulation is an elastic 
vet resistant and firmly adhering film 
which is applied to the wire by specially 
constructed machinery. The insulation is 
exceedingly inert toward the ordinary 
agencies met in practice which cause silk 
and cotton insulation to rapidly deterio- 
rate and lose their value as insulating 
mediums. 

The enameled insulation will carry 
current and withstand heat for a long 
time, being capable of withstanding a tem- 
perature as high as 500 degrees Fahren- 
heit without injury to its insulating quali- 
ties, although its elasticity will be reduced. 
Providing the windings are not disturbed, 
the insulation is as effective as before un- 
dergoing this severe test. Also, excessive 
conditions of humidity have little or no 


effect on this enameled insulation. While 
the black enameled wire is not waterproof, 
it is proof against the moisture of the air. 
Test pieces were made of No. 34 gauge 
copper wire, enamel insulated, consisting 
of 600 turns of wire wound tightly on a 
one-half-inch copper mandril. The insu- 
lation resistance between the wire and the 
mandril at the beginning of the test was 
found to be 7,000 megohms. After sev- 
enty-two hours in an atmosphere of ninety 
degrees humidity the insulation was 
found to be unchanged. The humidity 
was then raised to ninety-nine degrees 
and the test pieces kept at this tem- 
perature for twenty-four hours, after 
which the resistance was still two meg- 
ohms. While in this condition the test piece 
was subjected to a breakdown test and 
withstood 350 volts alternating current. 
When black enameled wire has been di- 


rectly submerged in water it has been 


found at the end of seven hours that the 
resistance averages about one-tenth meg- 
ohm, or 100,000 ohms insulation resist- 
ance. 

The enamel shows great’ resistance to 
chemical reagents, dilute acids or alkalics 
having little or no effect upon it. It is 
also insoluble in such organic substances 
as alcohol, henzine, turpentine and pe- 
troleum. 
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“Economy” Refilled Lamps. 
In the issue of the ELECTRICAL REVIEW 
for September 14, which was largely de- 
voted to the progress made in the art 
of lamp manufacture and the develop- 
ments of illuminating engineering, one 
feature of this advance to which attention 
might have been called, and which was 
crowded out, was the improvement in the 
product of the manufacturers of refilled 
lamps. When the production of refilled 
incandescent lamps was first begun, the 
lamps were looked upon with a great deal 
of prejudice, and in the experimental 
stages of the process great difficulties were 
experienced in rehabilitating a lamp so 
that it would pass the inspection of criti- 
cal users. The principal troubles were the 
failure to produce the close assortment 
necessary for perfect illumination and re- 
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New Low-Tension Magneto. 

A marked increase in the use of mag- 
neto ignition has accompanied the growth 
of the automobile industry. The magneto 
is now considered an important factor in 
the equipment of not only high-priced 
automobiles, but wherever improved and 
advanced devices are considered as essen- 
tial and as adding to the worth of the 
machine itself. 

The method of driving magnetos by 
gears or chains direct from the engine 
itself insures a supply of energy for igni- 
tion at correct and regular intervals. 
Reliability,ease of maintenance,simpliciby, 
uniform quality and strength of spark, 
are all vital properties in any ignition 
system. The magneto is simple and elim- 
inates complicated wiring with the at- 
tendant dangers of short-circuits and 


New FACTORY oF THE ECONOMY ELECTRIC COMPANY. 


quired length of life, the larger percentage 
of the lamps quickly developing filament 
defects in service. This required close at- 
tention and the adoption of all the best 
methods and appliances utilized in lamp- 
making. Gradually the effects have been 
overcome, until at the present time many 
exacting users are being well satisfied with 
refilled lamps. : 

One of the foremost manufacturers of 
refilled lamps is the Economy Electric 
Company, of Warren, Ohio. This com- 
pany has recently erected a three-story 
brick building containing more than 14,- 
000 square feet of floor space, devoted en- 
tirely to refilling incandescent lamps. The 
company has ingeniously adapted to the 
use of the refiller all of the latest patented 
processes necessary for the production of 
a perfect lamp. It subjects the refilled 
lamps to a thorough processing, first 
cleansing the old bulb, and gives each 
point of manufacture a rigid inspection 
and test under expert supervision. 


avoids the use of vibrating spark-coils 
and batteries. 

The General Electric Company, Sche- 
nectady, N. Y., has recently developed a 
magneto which embodies the most desir- 
able features of construction as determined 
from its past experiences in other lines 


_ of work. This magneto is of the low- 


tension type and differs mechanically in 
many respects from other machines on 
the market at the present time. The gen- 
eral construction is most substantial and 
without superfluous trimmings. 
Lubrication is effected by the use of 
waste packing in the same manner as 
has been successfully applied in connec- 
tion with General Electric Company’s 
automobile motors. Generous oil wells 
are provided with overflow holes to pre- 
vent excessive lubrication. The type of 
bearing used eliminates the small wick- 
oiling device heretofore so often used, 
and insures the ample lubrication neces- 
sary for these machines. The oil wells 
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are readily accessible, and when covers are 
in place, are dust-proof and will operate 
for months without attention. Oil baffes 
are provided on both ends of the armature 
to prevent oil from working into the ar- 
mature and interior parts of the magneto. 
Ample bearing surfaces are provided, as 


New G. E. Low-TEnsion MAGNETO. 


well as a shaft of large diameter to in- 
sure strength, rigidity, and a minimum 
amount of wear. 

Both the base and bearings are of 
bronze and finished with a sand blast 
which produces a very attractive appear- 
ance. Bronze has been found a more 
satisfactory metal than aluminum for 
this use. The general appearance of this 
magneto is shown in the accompanying 
illustrations. 

A number of especially desirable 
features are noticeable in the construction 
of the armature. One end of the arma- 
ture winding is brought out through the 
hollow shafting by means of a steel con- 
ductor. The insulation bushing between 
the shaft and this conductor is of bone, 
and is therefore little affected by moist- 
ure or light. The current is carried from 
the steel conductor by means of a phos- 
phor-bronze spiral spring to the lever 
nut which forms the outside terminal, 


Parts oF New G. E. Low-TENsION 
MAGNETO. 


thus avoiding any loose contacts. A hard 
rubber cover screwed to the bearing Car- 
ries the contact with all its parts. Th's 
cover is provided with a knurled exterior. 
The grounded side of the armature 
winding is firmly fastened to the core, and 
a carbon brush insures good contact be- 
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tween armature winding and frame or 
ground. 

The magnets are of the double type, 
sprung on the frame and secured by one 
screw on each side, thus minimizing the 
detrimental effect of drilling the mag- 
nets. The long experience of the General 
Electric Company in producing millions 
of permanent magnets for meters and in- 
struments has materially assisted in the 
production of permanent magnets for 
these magnetos. The bearings being 
screwed to the top and base of the frame, 
rather than to the poles, results in mini- 
mum drilling of the pole-pieces, thus 
further improving the properties of the 
magnets. The demagnetizing of the field 
magnets is prevented by avoiding a com- 
plete breakage of the permanent flux by 
making the armature core slightly over- 
lap the pole-gap when it is in a vertical 
position. 

The design of the armature allows gen- 
erous insulation and also permits two 
other important advantages. With this 
magneto, an open-circuit voltage of over 
100 volts is easily obtained, while a short- 
circuit current of approximately 0.4 of 
an ampere is available. In order to se- 
cure this high short-circuit current, the 
resistance of the armature winding is as 
low as possible, while the number of turns 
is sufficiently high to give an adequate 
open-circuit voltage. 

—_—_<@—.____ 
“Sirius” Colloid Lamps for 
Train Lighting. 

While the development of the art of 
train lighting has called for the applica- 
tion of lighting units which are far in 
advance of the old-style oil lamps, the full 
value of some of the newer forms of elec- 
tric lamps does not seem to have been en- 
tirely appreciated. The gas-lighting sys- 
tems are, of course, a vast improvement 
over the oil lamps, but there is some 
prejudice against the employment of the 
gas units, because of the wide separation 
of the spots of light, and also because of 
the alleged danger to the car equipment 
due to the storage tanks carried under- 
neath the floor of the car. The objec- 
tion to the gas system because of the 
Separation of the light units has been 
largely overcome due to the proper use of 
scientific glassware, but the danger from 
explosion and conflagration has not been 
eliminated. 

It is in train lighting particularly that 
small units of light appear to be of great 
advantage. These may be subdivided and 
multiplied so as to secure perfect distri- 
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bution, and the element of danger is, of 
course, reduced to a minimum. 

There has been considerable dissatis- 
faction in the operation of both axle-light- 
ing and storage-battery systems due to 
fluctuations in the voltage, which, of 
course, affect the illumination secured 
from the lamps. The newer forms of in- 
candescent lamps, however, are eliminat- 
ing, in a large part, this objection, as one 
of the well-recognized characteristics of 
these lamps is their better regulation on 
circuits where the voltage is fluctuating. 
The greater economy of the newer forms 
of lamps is also a great boon to the 
train-lighting proposition, as even when 
small amounts of power are utilized for 
the train lighting, the effect is appreciable 
on long runs, particularly where high 
grades are encountered. 

A long step toward the solution of sev- 
eral of these difficulties was made when 
Dr. Hans Kuzel, of Vienna, perfected the 
“Sirius” colloid lamp. This burns very 
successfully at an efficiency of one watt per 
candle, and has also an added feature of 
value in that it burns well on low-voltage 
circuits. As a consequence of the method 
of manufacture of the colloid filaments, 
these lamps stand the jarring and vibra- 
tion of railway service very satisfactorily. 
The life of the. lamp is also worthy of 
note, aside from the question of efficiency. 
Life-test curves based on official tests 
made in the government laboratories of 
Austria show a remarkable maintenance of 
candle-power, even throughout a life of 
4,500 hours. These lamps have been re- 
duced to a commercial basis abroad, where 
several recently established factories are 
turning out over 10,000 daily, the manu- 
facturing facilities being increased as fast 
as possible. The lamps are not yet made 
in America, although limited quantities 
are being imported, pending the comple- 
tion of arrangements for their proper de- 
velopment in this country. 

The Efandem Company, 201 East Six- 
teenth street, New York city, is the 
American distributor for the Kuzel 
“Sirius” colloid lamp. H 


— 0 


Lighting in Portuguese West 
Africa. 


Angola, one of the most important of 
Portugals possessions in West Africa, 
promises to become an important field for 
the exploitation of the electrical engineer, 
especially for lighting, for the principal 
towns are contemplating the introduction 


613 


of electricity. ‘A concession was granted 
in 1906 to an Italian engineer for the 
lighting of Benguella, Catumbella and 
Lobito with electricity. The number of 
lamps for the respective towns were fixed 
at 1,000, 300 and 100 for the first year, 
for which payment was to be made at the 
rate of $14 per lamp, the municipalities 
retaining the right to increase or decrease 
the number after the expiration of that 
period. The vice-consul at Benguella re- 
ports that a British syndicate has taken 
over the concession. The motive power is 
to be derived from the Catumbella river 
at a point four miles above the town of 
that name. The British consul writes that 
Loanda is at present badly lit by petro- 
leum lamps, and that the municipality 
are negotiating in Paris for a loan to cover 
the cost of electrical installation. It is 
proposed to place the order for the neces- 
sary plant with a Paris firm of electrical 
engineers in the event of the loan being 
granted. The present primitive arrange- 
ments for lighting the town have been in 
existence since 1900, when the gas com- 
pany suspended operations in view of the 
unexpected rise in the price of coal and 
the refusal of the municipality to allow a 
corresponding rise in the rates of payment 
stipulated in the contract. The munic- 
ipality paid at the rate of $2.30 per 1,000 
cubic feet, whereas the company estimated 
that gas could not be produced at a profit 
under $3.78 per 1,000 cubic feet with a 
daily consumption of three tons of coal at 
$11.25 per ton.—Flectrical Engineer, 
(London), September 27. 
— 0 


The New York State Inde- 
pendent Telephone 
Association. 

The following officers were elected at the 
meeting of the New York State Indepen- 
dent Telephone Association held at Syra- 
cuse, N. Y., September 25: President, J. 
H. Griswold, Albany; vice-president, Wil- 
bur H. Johnson, Buffalo; secretary, R. 


Max Eaton, Niagara Falls; treasurer, Be 


Fuller, Rochester; exccutive committee: 
B. T. Bellander, George B. Wright, Wil- 
liamsport; J. H. Griswold, Wilbur H. 
Johnson, and C. H. Poole, Utica. 

The members of the executive com- 
mittee were elected delegates to the con- 
vention of the International Independent 
Telephone Association, which will be held 
during the electrical exhibition at the 
Coliseum, Chicago, Ill., some time early 
in January next. l 
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DOMESTIC AND EXPORT. á 


ELECTRIC CARS IN ST. PETERSBURG—The electric car lines 
built by the Westinghouse Company have been put in operation. 
They have been ready for months, but a lack of skilled mechanics 
in the power-house delayed their use. 


WILL ISSUE $1,250,000 BONDS—The Denver & Interurban Elec- 
tric Railroad, which is an auxiliary of the Colorado & Southern, has 


made a first mortgage to the Guaranty Trust Company, as trustee, to . 


secure an issue of $1,250,000 six per cent bonds, maturing July 1, 
1937. The road is under construction from Denver, Col., to Louis- 
ville Junction, about sixteen miles, and from that point to Boulder 
will use under lease Colorado & Southern tracks, aggregating twenty- 
eight miles, which are to be electrified. The stocks and bonds are 
all held in the treasury of the Colorado & Southern. 


BROOKLYN RAPID TRANSIT ASSESSMENT REDUCED— 
_Ex-Supreme Court Justice Abraham R. Lawrence, the referee 
appointed by the Supreme Court to report upon the claims of the 
various railroads comprising the Brooklyn Rapid Transit system 
to have the assessments imposed upon them for the year 1899 by 
the commissioners of taxes and assessments reduced, has filed his 
reports in the office of the county clerk in Manhattan. The original 
assessments a8 made by the commissioners of taxes and assessments 
amounted to $14,013,000, and the assessments which Judge Lawrence 
. finds should be made aggregate $7,524,142.95, being a reduction of 
$6,488,857.05. 


NEW MEXICAN POWER COMPANY—The Companie Electrica y 
Irrigadora,.a new irrigation and power company, has been established 
with a capital of $4,750,000, with headquarters in Pachuca, Mexico. 
The company, which is composed largely of German and English 
capital, has secured control over enormous water power. It is already 
furnishing several towns, among them Juendo and Elba, with power 
and. light, the latter two alone receiving 7,000 horse-power. Plans 
have also been formulated for another plant in the city of Tele- 
pango. The company is doing a great deal of good in the agricul- 
‘tural districts, and already many hitherto dry haciendas haye been 
supplied with water for irrigation purposes. 


NEW CHICAGO TRACTION PLAN—A new plan for the reor- 
ganization of the Chicago Union Traction properties, necessitated 
by the Circuit Court of Appeals decision overruling the former 
plan, has been drafted by A. M. Boitler and William Burry, of Phila- 
delphia, counsel for various interested persons. The plan is designed 
to meet the objection of the court that the bondholders had not 
sufficient preference in the plan. The principal changes consist 
in increasing series A bonds from a total of $15,900,000 to $20,366,- 
000, reducing series B bonds from $16,900,000 to $9,734,000 and 
increasing series C from $5,000,000 to $7,000,000. The plan thus 
enhances the value of the North Chicago street railroad firsts, the 
West Chicago street railroad firsts and the tunnel bonds. 


NEW TRACTION COMPANY FORMED IN MAINE—The Min- 


neapolis, St. Paul, Rochester & Dubuque Electric Traction Company, 
with $25,000,000 of authorized capital, has filed its certificate with 
the Maine secretary of state. The capital is to be in $100 shares. 
to be divided later into common and preferred stock. Fourteen 
shares of common stock are issued, one each to Eben Winthrop Free- 
man, E. L. Rackliffe, Fred V. Matthews, Frederick L. Jerriss, Wilford 
G. Chapman, William H. Looney, Charles M. Drummond, Wadleigh 
B. Drummond, of Portland, Me., and M. W. Savage, W. D. Boutell, 
E. B. Savage, T. W. Stevenson, M. H. Boutelle and D. W. McKenna, 
Minneapolis, Minn. The president is Eben Winthrop Freeman, who 
also serves as clerk, and has the clerk’s office at Portland, Me. 
The treasurer is E. I. Rackliffe. 
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NEW INCORPORATIONS. 


LANSING, MICH.—Citizens’ Telephone Company, 
Rapids. Capital increased from $3,000,000 to $3,500,000. 


HARRISBURG, PA.—Dilisburg & Wellsville Railroad Company. 
To build a trolley line seven and one-half miles long in York county. 
$75,000. 


AUSTIN, TEX.—Staked Plains Telephone Company, of Lubbock, 
Lubbock county. $60,000. Incorporators: C. W. Alexander, George 
T. Curtis and R. C. Burns. 


ELGIN, ILL.—Geneva & Batavia Heat, Light sea Power Com- 
pany. $200. Incorporators: Charles J. O’Connor, W. Hamilton 
Gallagher and R. Harold O’Connor. 


INDIANAPOLIS, IND.—Citizens’ Electric Light and Power Com- 
pany, of Lebanon. $650,000. Directors: Richard A. Edwards, Milton 
A. Edwards and George R. Chamberlain. 


INDIANAPOLIS, IND.—Clay City Lighting Company, of Clay 
City. $10,000. Directors: J. M. Lay, H. R. Vandiver, B. M. Guirl, 
W. H. Guirl, J. E` Conley, C. F. Nickey and J. R. Benham. 


COLUMBUS, OHIO—Seaman Bell Telephone Company, Seaman, 
Adams county. $5,000. Incorporators: C. E. Kirkpatrick, J. V. 
Wickerham, L. W. Sparger, F. G. Young, W. H. McCreight, N. Os- 
burn and J. E. Shriver. 


ALBANY, N. Y.—Great Bear Light and Power Company, East 
Worcester, N. Y. To manufacture electricity for light, heat and 
power. $20,000. Incorporators: James E. Dante, Aaron D. Hollen- 
beck, Lucy A. Dante, East Worcester, N. Y. 


SAN BERNARDINO, CAL.—The Watson Construction Company. 
Organized for the purpose of developing and supplying electricity 
and gas. $50,000. Directors: Clarence A. Watson, R. J. Dunn, 
Guy A. Hammell, William Medland and A. E. Breck, all of Redlands. 


ALBANY, N. Y.—Mount Vernon & Eastern Railroad Company. 
To construct a standard gauge steam or electric railroad from 
Mount Vernon to Lewisboro, thirty-five miles long, in Westchester 
county. $1,000,000. Directors: Oakleigh Thorne, William H 
Chesbrough, Carleton Bunce, Howard K. Wood and Charles E. 
Mitchell, of New York; Marsden J. Perry, of Providence; George 
H. Hansel, of Cranford, N. J.; Kenneth K. McLaren, of Jersey City. 
and Allen Wardwell, of Lawrence, N. Y. 
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GUTHRIE, OKLA.—The Southwestern Interurban Railway Com- 
pany, with headquarters at Mangum. To build from Mangum, via 
Francis, to Hollis, in Greer county, thirty-seven miles; from Man- 
gum to Granite and Cordell, in Washita county, forty miles; from 
Granite to Hobart, fifteen miles, and from Mangum to Altus, twenty- 
seven miles, a total distance of 119 miles. $1,000,000. Incor- 
porators: W. T. Funderburk, D. J. Doyle, E. E. Pinkerton, T. P. 
Clay, H. M. Ferguson and R. C. Echols, all of Mangum. 


ALEXANDRIA, LA.—The Kent Company, Limited. Organized 
to purchase and sel] real estate, buy and operate electric and other 
street railway roads, build, maintain and operate waterworks, 
sewer systems, light plants, etc. $100,000. Board of directors: 
S. Barrett, W. B. Stewart, J. A. White, T. G. Brush, E. J. Hardtner. 
Ben Weil, L. B. Baynard, Jr., J. H. Overton, William M. Cady, 
C. M. Waters and A. Albert, with the following officers: A. Albert, 
president; William M. Cady, first vice-president; Ben Well, second 
vice-president; Roy Albert, secretary and treasurer. 


NEW PUBLICATION. 
STANDARDIZATION RULES OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—The revised “Standardization 
Rules of the American Institute of Electrical Engineers,” approved 
by the board of directors, June 21, and adopted by the twenty-fourth 
annual convention, June 27, are ready for distribution. These are 


published by the Institute at ten cents a copy for paper cover. and 
twenty-five cents for cloth. 


October 12, 1907 


ELECTRIC LIGHTING. 


ALTON, ILL.—An electric light plant has been installed at the 
Alton waterworks. 


SAN JOSE, CAL.—The mayor and council are considering the 
matter of installing an electric light plant. 


CIRCLEVILLE, OH1O—The Circleville Light and Power Com- 
pany has increased its capital stock from $70,000 to $80,000. 


WAYNESBORO, VA.—The electric light plant and pumping 
Station at Waynesboro were destroyed by fire on September 25. The 
loss is $5,000, not covered by insurance. 


JEFFERSON CITY, MO.—Contracts have been awarded for the 
new electric light and power plant to be installed in the state 
penitentiary. The figures aggregate $147,140. 


SUPERIOR, WIS.—The plant of the Great Northern Power Com- 
pany, on the St. Louis river, has been placed in operation and is 
now supplying the needs of Superior and Duluth. 


FREDERICKSBURG, VA.—The city council has appropriated | 


$4,000 for the work of adding to the city electric light plant an 
incandescent system for lighting stores and dwellings. 


MAGNOLIA, ARK.—The question of the municipal ownership 
of the electric light plant is being agitated since the recent de- 
struction of the plant by fire, and is meeting with general approval. 


ALAMEDA, CAL.—The annual report of Alameda’s municipal 
electric light plant shows the year’s operating expenses to have 
been $44,491.75, with gross earnings of $71,447.58. The net earnings 
were $26,956.58. 


CLEVELAND, OH1O—James W. Ellsworth has presented his 
native town, Hudson, Ohio, eighteen miles from Cleveland, with a 
municipal lighting plant, waterworks and a sewerage system, the 
three to cost $70,000. 


RENTON, WASH.—The city council has voted to take steps 
preliminary for the installation of a municipal electric lighting 
plant to cost about $25,000. A committee was appointed to investi- 
gate and report to the council. 


MUSKOGEE, I. T.—The ice and light plant at Phillips. which 
supplied the towns of Lehigh, Colgate and Phillips with ice, has 
been burned to the ground. It will be rebuilt. In the meantime 
all three towns will be without light. 


EVANSTON, WYO.—The Aspen tunnel of the Union Pacific, a 
few miles east of here, is to be lighted by electricity from a plant 
located near one of the portals. This tunnel is the longest on 
the Union Pacific system, being more than a mile in length. 


GARNETT, KAN.—At a meeting of the stockholders of the Gar- 
nett Electric Light Company, officers and directors were elected 
as follows: president and treasurer, Joe Carey; vice-president and 
secretary, J. Q. McAfee; directors. J. Q. McAfee, Joe Carey, Nora 
McAfee, Gail Carey and George Thomas. 


ALLEGHENY, PA.—A bill has been introduced in the select 
council for the issuing of $75,000 in bonds for buying a turbo- 
generator outfit, condensing equipment and all necessary electrical 
apparatus for the extension of the arc lighting system at the 
municipal lighting plant on Braddock street. 


WOODBURY. N. J.—A resolution has been introduced into the 
council authorizing the bonding of the city in the sum of $25,000 
for the erection of a municipal electric lighting plant. The city 
is now paying the Public Service Corporation $95 per light per 
year under a five-year contract which will expire at the end of 
‘ this year. 


LEBANON, PA.—The Swatara Electric Light and Power Com- 
pany has applied to the state water commission for a permit to 
complete a dam across Swatara Creek at an abandoned mill dam in 
Union township, Lebanon county. To complete this dam and main- 
tain it for power purposes involves submerging of lands and a 
township road. 


DAYTON. OHIO—To provide for the municipal ownership of an 
electric light plant, an ordinance has been introduced in the city 
council. The ordinance provides for submission to popular vote 
at the November election of a proposition to issue bonds not to 
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` exceed $500,000 in excess of the four per cent limitation for the 


erection and maintenance of the plant. 


SUPERIOR, WIS.—Allouez and Itasca are to be furnished with 
incandescent electric lighting service by the Superior Water, Light 
and Power Company. The work of putting in the line has been 
commenced. It is planned to run a main line through to the 
Nemadji district. From this main line feeders to the residence and 
business section of the suburbs will be installed. 


SPRINGFIELD, ILL.—The Madison County Light and Power 
Company has filed a mortgage to the Central Trust of Illinois, as 
trustee, to secure an issue of $1,000,000 five per cent thirty-year 
gold bonds. subject to call on any interest date at 106, after four 
weeks’ notice. The bonds, of which $319,000 have been issued, are 
guaranteed, principal and interest, by the Illinois Traction Company. 


WILKES-BARRE, PA.—The councils and the Wilkes-Barre Gas 
and Electric Company have reached an understanding relative to 
the paying of the company’s electric light bill. The company offered 
to deduct $4,000 flat from the accumulated bills, with a waiver of 
all accrued interest, the latter amounting to about $1,800 which 
means a total deduction of almost $6,000. The offer was accepted. 


GLENWOOD SPRINGS, COL.—More than 500 men are regularly 
employed on the big power project that is being developed at Sho- 
shone. At the present time work is being pushed on the temporary 
dam. There will be a drop of 185 feet at the temporary plant, 
which will develop 13,000 horse-power. This plant is being erected 
one mile above Grizzly Creek. The line to Leadville will probably 
be completed by spring. 


CHEHALIS, WASH.—C. L. MacKenzie, of Colfax, Wash., and 
Ed Riggs, of Portland, have closed a deal with Harry West for the 
purchase of the electric light plant in this city. Mr. West has a 
lease on the city’s lighting business which is good for about thirteen 
years more. The plant is located on Coal Creek, east of the city, 
at the mouth of a coal mine, where there is an ample supply of 
fuel within a few hundred feet. 


SARATOGA SPRINGS, N. Y.—The vilage board has awarded 
the street-lighting contract to the Halfmoon Light, Heat and Power 
Company. It is to run from February 1, 1908, to February 1, 1913. 
The company is to furnish six or more 1,200-candle-power arc lamps 
at $60 per annum, and 280 twenty-five-candle-power incandescent 
lamps at $9.96 per annum, two twenty-five-candle-power lamps to be 
furnished free for each fire department house. 


NORTHOME, MINN.—The village council has granted a fran- 
chise to E. E. Bigham, of Minneapolis, to construct, maintain and 
operate a complete electric light system within the limits of the 
village of Northome for a period of thirty years. The ordinance 
provides that the plant shall be. completed and in operation by 
January 1, 1908, and it is the intention of the promoter to commence 
work as soon as a suitable site and the necessary material can be 
secured. 


CANAL DOVER, OHIO—The question of erecting a municipal 
electric light plant will be submitted to the voters of this city at 
the coming November election. It is proposed to issue $35,000 
bonds to build the plant. The contract with the company which 
now furnishes the lights will expire January 1, 1909. At an election 
some years ago a vote to empower the city council to build a plant 
was carried. The city now owns its waterworks plant, which has 
been a success. 


SPOKANE, WASH.— Arrangements have been completed by the 
Washington Water Power Company for the extension of its power 
transmission lines from Mace to the Tamarack and Chesapeake mine 
and to other properties adjoining. It is the plan of the company 
to install a power plant near the Tamarack and Chesapeake mine 
and distribute the power to the Idora, Callahan group and other 
mines located in the Sunset Peak district. The original plan of run- 
ning lines from Burke has been abandoned. 


OZARK, ARK.—At a recent meeting of the stockholders of the 
electric light company of Ozark the following officers were elected: 
president, A. Buergler. Altus: vice-president, A. D. Reynolds, Ozark: 
second vice-president, W. C. Bell, Ozark; secretary, Harley Russell, 
Ozark; treasurer, J. J. Sax. Altus. The board of directors consists 
of the above officers and J. C. Harrod. of Denning; Alfred Sax, H. L. 
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Hembroe and Father Placidus, of Altus. The company is capitalized 
for $100,000, of which $10,000 has been paid in. 


DUNSMUIR, CAL.—Three hundred horse-power is to be de- 
veloped at the electric power plant now being built by the Southern 
Pacific company at Dunsmuir, near the base of Mount Shasta. 
This power is for the present to be used exclusively for the running 
of the railroad shops at Dunsmuir. 
Sacramento river to develop the power, and improvements are 
being made that will cost $20,000. No power-house will be erected, 
the generators to be installed in the railway shops. 


HOUSTON, TEX.—The Houston Lighting and Power Company is 
at work installing improvements in its plant which will cost in 
round figures $107,000, including line improvements, when com- 
pleted. The major portion of the new machinery has arrived, and 
it is expected that the improvements will be finished by November 
1. The capacity of the plant is to be increased 2,000 horse-power. 
It already has a capacity of 4,300 horse-power. This will scarcely 
more than meet the growing demands made upon the company for 
light. 


WEBB CITY, MO.—Charles U. Porter has been granted a light- 
ing and power franchise in Webb City. Mr. Porter represents 
eastern capitalists and it is understood that the work on the 
plant is to be commenced soon. Contracts will be made with many 
mining companies adjacent to Webb City and Carterville for 
power, and it is understood that many of Webb City’s and Carter- 
ville’s residences are to be heated with the exhaust steam. The 
new company is to be known as the Twin Cities Heating and 
Power Company. 


SAN ANTONIO, TEX.—An electric power line twenty-six miles 
long is to be built from Laredo, up the Rio Grande, to furnish light 
and power for the operation of the coal mines in that vicinity. 
The plant will cost $100,000. It will be located at the Rio Grande 
coal mines and will supply the mines in the district with power 
and light, as well as Laredo. Samuel Kahn, chief engineer of the 
San Antonio Traction Company, says the project is assured. In 
addition to supplying power for mining, the new plant will also 
furnish a cheap power for irrigation pumps. 


CŒUR D’ALENE, IDA.—The stockholders of the Idaho Water 
and Electric Power Company have elected officers as follows: presi- 
dent, Honorable J. L. McClear; vice-president, P. J. Scallon; secre- 
tary, Maude Thornton, and treasurer, Charles G. Dawes, ex-comp- 
troller of Chicago. Some other minor business was transacted. 
This company was organized for the purpose of developing the 
water power along the St. Joe river by the construction of many 
dams. The power generated will be utilized in assisting the heavy 
traffic across the mountains on the Chicago, Milwaukee & St. Paul 
Railroad. The enterprise is promoted by the railroad company. 


IDAHO FALLS, IDA.—A satisfactory contract has been entered 
into between this city and the Idaho Falls Power and Transporta- 
tion Company for supplying all the electric energy needed for light 
and power. The company is composed of local men and capital. 
They have a modern plant situated two miles below the city, with 
one unit of 300 horse-power already installed and the necessary 
room for the installation of four additional units of equal capacity. 
Two of these units, with the necessary machinery, have been ordered 
from eastern factories, and will be put in place at an early date. 
The company has franchises for supplying light and power to the 
villages of Ammon, Iona, Elva and Rigby. Large flouring mills 
will be supplied with power at the two latter places. 


SPOKANE, WASH.—Announcement has been officially made 
that the Power Development Company, which is a subsidiary cor- 
poration of the Spokane & Inland Railroad Company and one of 
the corporations belonging to the Inland Empire system, will 
have a surplus of from 10,000 to 15,000 horse-power from the new 
power station at Nine Mile bridge as soon as the plant at that 
place is completed, after supplying electric power to the railway 
lines of the system. It is proposed to utilize this surplus power 
to supply light and power to the citizens of Spokane under the 
franchise purchased by Jay P. Graves and associates from Frank 
P. Hogan. This franchise was granted by the city council about 
five years ago to a company organized to develop the power down 
the river at the rapids known as the Bowl and Pitcher. The 
franchise was granted for fifty years and was subsequently pur- 
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chased by Frank P. Hogan, who also secured the water rights at 
the Bowl and Pitcher rapids. These water rights passed with the 
franchise to President Jay P. Graves, of the Inland Empire system, 
who afterwards transferred the same to the company of which he 
is the head. 


LEWISTON, WASH.—The Washington-Idaho Light and Power 
Company has closed a contract with the city councils of Union- 
town and Colton for furnishing those towns with electric current 
for lighting and for pumping the city water. The company has 
secured a twenty-five-year franchise which allows it to use the 
streets for its poles. The extension of the company’s lines will 
involve an expenditure of about $25,000. The addition of Union- 
town and Colton makes ten cities in the Inland Empire that are 
served with light and power by the Washington-Idaho company. 
These towns, with Genesee, Moscow and Pullman, receive their cur- 
rent from the water-power plant of the Lewiston-Clarkson com- 
pany at Asotin, while Palouse, Garfield, Oakesdale, Farmington and 
Tekoa are lighted from the Post Falls plant. 


ALBANY, N. Y.—The Oriskany Hydro-Electric Company has filed 
an amended certificate with the secretary of state, setting forth 


-that it proposes to carry on operations in the counties of Oneida, 


Chenango, Madison and Broome, as follows: Oneida county—Towns 
of Westmoreland, Kirkland, Marshall, Sangerfield, Augusta, Vernon, 
Whitestown, Paris and Bridgewater; villages of Vernon, Clinton, 
Waterville, Oriskany Falls, Clayville; city of Rome. Madison 
county—Towns of Brookfield, Madison, Hamilton, Lebanon, Eaton, 
Georgetown, Stockbridge, Oneida; villages of Brookfield, Madison, 
Hamilton, Earlville, Morrisville; city of Oneida. Chenango county 
—Towns of Sherburne, Smyrna, Columbus, New Berlin, North 
Norwich, Oxford, Greene, Smithville, Preston, Plymouth, Otselic, 
Pharsalia Coventry, Guilford; villages of Earlville, Sherburne, 
Smyrna, New Berlin, Norwich, Oxford, Greene. 


TELEPHONE AND TELEGRAPH. 
DEXTER, MASS.—The New England Telephone and Telegraph 
Company has made plans for extensive changes in its local wires. 


ARKADELPHIA, ARK.—The Arkadelphia Telephone Company 
is making extensive improvements to its system. New poles and 
cables and a new switchboard are being installed. 


CAMDEN, N. J.—The Delaware & Atlantic Telegraph and Tele- 
phone Company has filed the necessary $5,000 bond in the city 
clerk’s office which authorizes it to tear up the streets for the 
placing of its wires underground. 


ENSLEY, ALA.—The Southern Bell Telephone Company has 
moved into its new building on Nineteenth street. The exchange is 
fitted up with the latest apparatus, and many improvements have 
been made on the outside system, a new trunk line to Birmingham 
having been installed. 


HUNTSVILLE, ALA.—At Arah, Ala., the Southern Bell Tele- 
phone Company has established an exchange, connecting the farmers 
of that section with Oleander, Red Hill, Eddy, Warrenton, Grassy, 
Union, Grover, Getup and Guntersville. The new connection brings 
in a wide area which has heretofore been without telephone service. 


WILKES-BARRE, PA.—Local officials of the Bell Telephone 
Company have announced that the company has decided to place 
all wires underground. This is the first move made towards 
abolishing the telephone and telegraph poles throughout the city 
and is fulfilling the wishes of the city councils. The company 
will do away with nearly fifty poles and over 35,000 feet of wire. 


LOUISVILLE, KY.—The Cumberland Telephone and Telegraph 
Company has filed an amendment to its charter increasing its 
capital stock from $20,000,000 to $20,200,000, and changing its official 
residence from Hopkinsville to Louisville. This action was taken: 
by the board of directors of the company as the result of resolu- 
tions passed by stockholders holding 160,175 shares August 6, 1907. 


MILWAUKEE, WIS.—The Independent Telephone Company will 
be in operation by January 1, 1909, according to the statements of 
one of the officials of that company. The company has all its 
rights of way and has completed engineering plans. It is claimed 
that from ten to fifteen months is necessary for the construction 
of buildings, erection of poles, and the building of conduits. The 
company plans to operate 60,000 telephones. H. D. Critchfield, 


manager, says that the company has received 8,400 subscribers in 
four months. 


October 12, 1907 


PERSONAL MENTION. 

MR. JOSHUA T. DAY, chief electrician of the New Hampshire 
Electric Railways, Haverhill, Mass., has resigned to become chief elec- 
trician of the Malden, Mass., Electric Company. Mr. Day has been 
chief electrician of the New Hampshire system since its organi- 
zation. 


MR. HARVEY M. LITTELL, a former president of the American 
Street Railway Association and a well-known street railway and 
electric light man, announces his association with the Harry S. 
Houpt Company, agent for the Thomas automobiles. The company 
is situated at Broadway and Sixty-third street, New York city. 


MR. FRANK STOUT, for the past nine years a salesman for 
I. P. Frink, is now occupying a similar position with the Bryant 
Electric Company, Bridgeport, Ct. Mr. Stout will represent the 
Bryant company in the territory controlled by the eastern sales 
organization, which, in general, is the country east of Buffalo and 
Pittsburg. 


MR. PUTNAM A. BATES, 42 Broadway, New York city, the 
well-known consulting engineer, announces that the field of his 
offices has been extended to include heating and ventilating engi- 
neering. This will not be news to many people who are acquainted 
with Mr. Bates’ work, as long before he was prepared to make 
this announcement, he had already engineered a number of excel- 
lent heating and ventilating systems. 


MR. HERBERT H. VREELAND, who was retained as manager 
of the New York City Railway Company by the receivers, Messrs. 
Joline and Robinson, has resigned from this appointment. Mr. 
Vreeland finds that the demands upon his time due to personal 
matters and his connection with various other properties and 
interests are of such magnitude as to make imperative his request 
to be relieved. Mr. Vreeland is succeeded by Oren Root. 


MR. H. R. SYKES, general manager of several independent 
telephone operating companies in Ohio, will join the sales organiza- 
tion of the Wire and Telephone Company of America during the 
present month. Mr. Sykes’ long experience in the telephone field 
will prove a valuable asset in that it will be comparatively easy 
for him to convey his impressions of the excellent features of the 
“Easophone” equipments to exchange managers and subscribers. 
The sales organization of this progressive company has been ma- 
terially enlarged, due to the popularity with which the apparatus 
is being received. 


MR. J. K. BUTLER, who has been division superintendent for 
the New England Telephone and Telegraph Company at Burlington, 
Vt., for the past ten years, has been transferred to the offices of the 
general superintendent at Boston, where he will have charge of the 
Special work department. In point of service Mr. Butler is one 
of the old-timers, having been actually engaged in the telephone busi- 
ness since 1879. He first organized a small local company at Stam- 
ford, Ct., known as the Stamford & Norwalk Telephone Company. 
When this company was absorbed by the Connecticut Telephone 
Company, Mr. Butler became superintendent. In 1886 he was 
employed by the American Bell Telephone Company as manager, 
with headquarters in Philadelphia, and afterwards became engineer 
of construction. In that capacity he directed the building of one 
of the first long-distance lines from New York to Boston. In 1890 
he was transferred to the New England company, with headquarters 
in Boston, where he was employed as special agent until 1898, when 
he went to Burlington, thus making about twenty-eight years of 
continuous service. 


NEW MANUFACTURING COMPANIES. 
HARTFORD, CT.—The Meriden Light and Equipment Company, 
of Meriden, has been incorporated with a capital of $25,000 to 
manufacture and deal in electrical supplies. 


PHOENIX, ARIZ.—The Automatic Retrieving Trolley Company 
has been incorporated with a capital stock of $1,000,000. The 
Officers are: C. E. Lang, president; J. P. Girard, vice-president; J. 
M. Aiken, secretary and treasurer. 


ALBANY, N. Y.—The W. F. Bossert Manufacturing Company, of 
Utica, organized to manufacture railway apparatus, with a capital 
of $50,000, has filed articles of incorporation with the secretary of 
State. The directors include: W. F. Bossert, H. C. Williams, Leon 
W. Bossert, C. G. Bennett, all of Utica. One-half the capital stock is 
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to be seven per cent non-cumulative preferred stock. Mr. Bossert, 
the head of the new company, was for many years the practical head 
of the Bossert Electric Construction Company in Utica. 


AUGUSTA, ME.—The Bromfield Electric Company, of Portland, 
has been incorporated at Portland for the purpose of doing a general 
electrical business. The capital stock is $500,000, and the officers 
are: president, Charles M. Drummond, of Portland; treasurer, 
Wadleigh B. Drummond, also of Portland. 


ELECTRICAL SECURITIES. 

Last week price changes were irregular, but, in the main, a 
Steady tone ruled, and some net advances were shown for the 
week. The commission firms are complaining that there is very 
little outside speculation, and it is claimed that, with few exceptions, 
these firms are not more than making expenses. The professional 
advisers in the market expect lower prices, and despite the fact 
that the pressure has not been able to effect much reduction so far, 
the bear interests are confident that still further declines will take 
Place. It appears to be a fact that the severe depression that has 
ruled for some time in the financial district is beginning to have 
some effect throughout the entire country. The reaction will, of 
course, depend upon the extent and duration of the financial de- 
pression, but conservative interests reiterate their belief that while 
there will be a let-up of considerable extent, it will not approach the 
conditions of business inactivity that were realized in previous 
off years. 

Cincinnati, Newport & Covington Light and Traction Company: 
regular quarterly dividends of 1% per cent on the preferred and SA 
per cent on the common stock, payable October 15. Manchester 
(N. H.) Traction, Light and Power Company; quarterly dividend of 
2 per cent, payable October 15. East St. Louis & Suburban Railway 
Company; regular quarterly dividend of 11⁄4 per cent on the pre- 
ferred stock, payable November 1 to stockholders of record 
October 15. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 5. 


New York: Closing. 
Allis-Chalmers common..................... 6% 
Allis-Chalmers preferred.................... 20 
Brooklyn Rapid Transit.................... 46% 
Consolidated Gas........................... 100% 
General Electric........................... 124 
Interborough-Metropolitan common.......... 9 
Interborough-Metropolitan preferred......... 25 
Kings County Electric...................... 109 
Mackay Companies (Postal Telegraph and 

Cables) common....................... 58% 
Mackay Companies (Postal Telegraph and 

Cables) preferred...................... 60 
Manhattan Elevated........................ 116% 
Metropolitan Street Railway................ 35 
New York & New Jersey Telephone.......... 100 
Western Union........... 00... ccc cece eee, 72 
Westinghouse Manufacturing Company...... 122 

Boston: Closing. 
American Telephone and Telegraph......... 105% 
Edison Electric Iluminating................ 206 


Massachusetts Electric..................... — 


Western Telephone and Telegraph preferred. — 

Directors of the Edison Electric Illuminating Company of Boston 
have declared the regular quarterly dividend of 2% per cent, payable 
November 1 to stock of record October 15. Three months ago 2% 
and 1 per cent extra were declared; a year ago 2% per cent. 


Philadelphia: Closing. 
Electric Company of America............... 87% 
Electric Storage Battery common........... 44 
Electric Storage Battery preferred.......... 44 
Philadelphia Electric?................e cece 75% 
Philadelphia Rapid Transit................. 20% 
United Gas Improvement.................0. 8414 

Chicago: Closing 
Chicago Telephone...............cccecceeee 107% 
Chicago Edison Light.................0c00. 137% 
Metropolitan Elevated preferred............ 62 
National Carbon common...............e00% 70 
National Carbon preferred.................. 117 


The daily average of passengers carried by the Metropolitan 
Elevated during September was 140,979, an increase of 14,004. 

The daily average of passengers carried by the South Side Ele- 
vated Railway during September was 118,256, an increase of 28,507. 
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ELECTRIC RAILWAYS. 


EUGENE, ORE.—A twenty-year street railway franchise has 
been granted A. Welch. 


DENVER, COLO.—An electri: line from Englewood to Littleton 
has been placed in operation. 


MORRIS, ILL.—The Chicago, Ottawa & Peoria Railway Company 
has filed its written acceptance of the franchise passed some time 
ago by the city council of Morris. 


FITCHBURG, MASS.—The Fitchburg & Leominster Street Rail- 
way Company has been granted permission by the railroad commis- 
sioners to issue additional stock to the value of $250,000. 


HUDSON, MASS.—The Concord, Maynard & Hudson Street Rail- 
way Company has petitioned the railroad commission for approval 
of $10,000 twenty-year five per cent bonds, for additions to property. 


CHICAGO, ILL.—The Chicago & Milwaukee Electric Railway 
will be opened for through traffic into Milwaukee by November 15. 
The fare will be $1.35, as compared with $1.70 on the steam roads. 


MERCER, PA.—The Mercer Construction Company has awarded 
to J. H. Milholland, of Pittsburg, the contract for making a survey 


of the proposed electric railroad to connect Mercer, Sharon and 
Greenville. 


NORTH YAKIMA, WASH.—The directors of the Yakima Valley 
Transportation Company have decided to abide by the original 


franchise granted them and will proceed with the construction 
of their line at once. 


PITTSFIELD, MASS.—The Pittsfield Street Railway has peti- 
tioned the Massachusetts railroad commission for approval of opera- 
tion of its road between Pittsfield and Hancock, and of construction 
from Hancock to the New York state line. 


NORWOOD, OHIO—An ordinance granting the Cincinnati & 
Columbus Traction Company an extension of four years on its 
lease of city property has been passed. 
$300 per year for its occupancy of the property. 


WASHINGTON, PA.—A company organized at Finleyville, and 
said to be backed by Pittsburg capital, proposes to build a trolley 
line from Finleyville to Bentleyville. The incorporators are: M. J. 
Hayden, T. M. Hayden, H. D. Hayden and Sid C. Wilson. 


HUNTSVILLE, ALA.—Plans for the extensive improvement of 
‘the street railway and electric. light systems of this city have been 
prepared. The plans provide for doubling the capacity of the 
power plant and for extensions of the railway line at both ends. 


OGDEN, UTAH—The electric line from Ogden to the Utah 
Hot Springs, 10.2 miles north of Ogden, has been put into commis- 
sion, via the Ogden Rapid Transit Company’s lines to the north 
city limits and the Ogden & Northwestern for seven miles further 
north. 


JEFFERSON, IOWA—It has been authentically stated that the 
new proposed electric line to be built between Rockwell City and 
Fort Dodge the coming year will in time extend its branch running 
parallel with the Milwaukee Railroad through Lohrville and into 
Jefferson. . 


AUBURN, IND.—The Toledo & Chicago Interurban Railway 
Company has received a check for $20,000 from the city of Kendall- 
ville as a bonus which the citizens of that town voted to the inter- 
urban company as an inducement for it to locate its power plant 
and offices in that city. 


NASHVILLE, TENN.—The charter of the Nashville & Huntsville 
Railway has been amended. A material change in the original right 
of way and an increase in the capital stock of the company is shown. 
The capital stock is increased from $50,000 to $150,000. Work on 
the road is to begin at once. 


CHICO, CAL.—The electrifying ot the Butte County Railroad 
from Chico to Paradise, and the making of the well-known mountain 
regort into a summer suburban city for the well-to-do residents ‘of 
Chico, is the project now being considered by D. H. Brammer, a 
real estate agent of Paradise. 


RIVERSIDE. CAL.—An electric line is to be built from Santa 
Maria, Santa Barbara county, 
of the Southern Pacific. 


to Guadaloupe, on the coast line 


The distance is about seven miles and 
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the road may be extended on to La Grande Beach, a summer resort 
not far from Guadaloupe. 


SAPULPA, I. T.—The work of building the Sapulpa electric street 
railway has been commenced. A franchise was granted by the city 
council on condition that the line be completed within six months 
and that it be extended as a motor line to the Midland Valley Rail- 
road, penetrating the Sapulpa oil fields. 


WASHINGTON, D. C.—The new Washington, Frederick & 
Gettysburg Railway Company has completed its electric railway 
from Frederick, Md., to Yellow Springs, Md., and expects to 
have it completed to Lewistown within six weeks. From that 
point it will be rapidly pushed to Thurmont, Md. 


CHATTANOOGA, TENN.—Work will soon be commenced on the 
construction of the forty-mile electric interurban line to connect 
with the Louisville & Nashville below Dalton, Ga., from this city. 
The Tennessee Construction Company, which is to do the work, 
has been organized under a West Virginia charter. 


RICHMOND, S. I.—A new trolley line, to be operated from 
Richmond to Tottenville, a section of Staten Island now served by 
stages, is projected by Thomas B. McGovern, of the Broad Exchange 
building, and Cornelius G. Kolff, of 50 Broadway, New York city. 
The line will be about ten miles Jong and will cost $400,000. 


SPRINGFIELD, MASS.—It is learned that the Springfield Street 
Railway Company intends to spend $465,000 on its lines during the 
next fifteen months. The larger part of this sum will be expended 
next year in Springfield, although Westfield and Ludlow will be 
benefited. Over $100,000 will go into a new car shop and car barn. 


WASHINGTON, D. C.—Charles Hine has been appointed receiver 
for the Washington, Arlington & Falls Church Railway Company, 
operating an electric line between this city and Falls Church, Va. 
As the result of a wreck last summer suits aggregating $400,000 have 


been filed against the corporation, which has a capital stock of 
$100,000. 


FORT MADISON, IOWA—The Fort Madison Street Railway 
Company has been purchased by the Mississippi Valley Electric 
Railway Company. The Fort Madison street-car line will become 
a part of the Mississippi company and will be conducted in connec- 
tion with the interurban line to be constructed between this city, 
Nauvoo and Carthage. 


TRAVERSE CITY, MICH.—Grand Traverse Railroad; to build an 
electric line to Elk Rapids and then on to Charlevoix; $450,000. 
Traverse City Street Railway Company; $25,000. Officers of both 
companies: John B. Carter, president; Charles A. Deneen, secretary; 


M. S. Sanders. treasurer. The latter company will operate a street 
railroad in Traverse City. 


TRINIDAD, COL.—President Frank R. Read, of the Trinidad 
Electric Railway, says the line will be extended to Cokedale, eight 
miles west, and to Hastings, eighteen miles north. The city lines 
will also be extended to cover several streets through the south 
side residence district. As soon as the bonds are disposed of the 
proposed extensions and improvements will be started. 


HIGH BRIDGE, N. J.—A new trolley line between Easton, Pa.. 
and Flemington, is proposed, to be in operation about July 1, 1908. 
The proposed route will be from Phillipsburg via Springtown. 
Bloomsbury, Asbury, Hampton Junction, Glen Gardner, High 
Bridge, Clinton, Lansdowne, Hamden to Flemington. It is proposed 
to erect and equip a power-house at Hampton Junction. 


POTTSVILLE, PA.—The Pottsville Union Traction Company has 
given orders for the construction of a trolley branch between Middle- 
port and Tamaqua. The new line, which will be eight miles in 
length. will be the connecting link between the trolley systems 
of the lower anthracite and the upper anthracite territory. It will 


give a through trolley line from Orwigsburg and Pottsville to 
Mauch Chunk. 


VANCOUVER. WASH.—At a meeting held in this city the reor- 
ganization of the Washington Railway and Power Company Was 
effected. As a result the uncompleted track that has ornamented 
the business streets of the city will be completed at once and it 
is hoped to have the road in operation within ninety days. By the 
new arrangement, local business men assume control of the property. 
The new officers elected at the meeting are: State Senator E. M. 
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Rands, president; John H. Elwell, vice-president; H. C. Philips, 
treasurer; M. M. Connor, secretary, and M. J. Connor, general mana- 
ger. The retiring directors are: Walter H. Moore, Arthur Langguth 
and L. B. French, of Portland, and A. L. Miller, of this city, Mr. 
Phillips still remaining on the board. The new officers are all 
local men. The company has on hand sufficient steel to build six 
miles of road. Four miles will be built within the city. M. J. 
Connor, the new general manager, has had seventeen years’ experi- 
ence on railway construction and will assume complete control 
at once. The line is to be built with sixty-pound steel. 


OSWEGO, N. Y.—The resolution limiting the franchise of the 
Oswego Traction Company in East Fourth street and southerly to 
twenty-five years has been rescinded by the common council and 
in its stead a second resolution granting the company a perpetual 
franchise in the premises has been adopted. The franchise grant 
is subject to the regulations previously adopted regarding paving 
and construction. 


BOSTON, MASS.—The Boston & Worcester Street Railway has 
petitioned the railroad commission for approval of the issue of 
$500,000 additional capital stock, making the total authorized capital 
stock after such increase $2,225,000. New stock is to be used for 
building and equipping railway extensions, power and car houses. 
At a recent meeting of stockholders 17,224 shares were voted in 
favor of the increase and none against it. 


WASHINGTON, D. C.—It is announced that the Washington, 
Baltimore & Annapolis electric railway has secured a tract of land 
at the corner of Fifteenth and H streets, northeast, Washington, on 
which the terminal station of the road will be erected. The plans 
for the station will be ratified shortly and work begun within a 
few months. The road will be in operation early in November, 
according to President George T. Bishop. 


ST. JOSEPH, MO.—The Missouri Traction Company has been 
organized to build a trolley line from St. Joseph to Excelsior Springs 
by way of Plattsburg, at which place the road will branch off to 
Mirable and Kingston. A committee was appointed to prepare incor- 
poration papers and forward them to Jefferson City. While no 
statement was made as to the capital stock of the company, it is 
stated that it will be approximately $1,000,000. 


DAVENPORT, IO0WA—Amended articles of incorporation of 
the Davenport & Suburban Railway Company have been filed, by 
the terms of which the capital stock is reduced from $1,400,000 to 
$10,000. The lines of the company are now a part of the Tri-City 
Railway Company’s system, but for business reasons the old com- 
pany will not go out of existence at the present time and the 
corporation will be maintained with a capital stock of $10,000. 


REDDING, CAL.—The city of Redding has granted a new fran- 
chise to the Redding & Red Bluff Electric Railroad Company to 
replace the one that expired by limitation. Counsel asking for the 
franchise admitted that his company was only subsidiary to the 
Northern Electric Company, which he assured the city council 
would build from Chico through Red Bluff to Redding as soon as 
its Oroville-Chico line to Sacramento was in good working order. 


WEBSTER CITY, IOWA—Definite announcement is made of the 
success of the Boone and Webster City interurban project. It is 
announced that active construction of the line will begin this year 
and that within twelve months cars will be running. The project 
is to be capitalized at $600,000. The Boone electric light plant and 
the Boone street and suburban railway interests are to be con- 
solidated with the interurban to run between that city and Webster 
City. . ; 


NORTHAMPTON, MASS.—A number of capitalists of this city, 
Westfield and Boston, headed by Eugene D. Parks, of Russell, 
announce plans for the construction of a street railway line which 
will open up territory lying between this city, Easthampton and 
Westhampton. The line, it is proposed, will extend from Easthamp- 
ton to Loudville, thence to West Farms and from there to the village 
of Florence. A branch line will be built to Westhampton. It is a 
rich agricultural district. 


MACON, GA.—W. J. Massee, president of the Macon & Albany 
Interurban line, president of the Bibb Power Company, and vice- 
president of the Macon, Griffin & Atlanta Interurban lines announces 
that work on the two car lines, and the work of constructing the 
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big dam of the Bibb Power Company aċross the Ocmulgee River 
will commence between now and January 1. Mr. Massee states that 
the money has been raised, and within two years’ time street cars 
will be plying between Atlanta and Macon and between Macon and 
Albany. 


EVANSVILLE, IND.—The Evansville & Southern Indiana Trac- 
tion Company proposes to have the extension from Princeton to 
Patoka, Ind., completed within sixty days. A contract for the 
track laying has been let by the company. The extension covers a 
distance of four and one-half miles and includes five bridges, the 
largest of which is to be over the Patoka river just outside the 
town of Patoka. The track work will be done by Jones Brothers, 
of Columbus, Ohio, and the bridges will be erected by the Lafayette 
Engineering Company. 


BUENA VISTA, CAL.—An electric railway to tap the rich 
mineral district across the continental divide west of Buena Vista, 
known as Taylor park, will be constructed during the next twelve 
months according to the proposition outlined by Charles A. Reiss, 
a New York capitalist, at a mass meeting of Buena Vista citizens. 
The proposition was received with enthusiasm. An organization 
will be effected at once, a charter obtained and arrangements made 
to commence construction work within a few weeks. It is the 
intention of the promoters to have twelve miles of the road ready 
for operation by June 1, next. 


ALBANY, N. Y.—The annual report of the United Traction Com- 
pany has been submitted to the State Utilities Board. The report 
includes statistics of the Cohoes Railway Company, the Capital 
Railway Company, the Lansingburg & Cohoes Railway Company, the 
Troy & Cohoes Railroad Company, and the Waterford & Cohoes Rail- 
road Company, all of which lines are either owned or leased by the 
United Traction Company. A note in the report states that all the 
tracks and property owned by the United Traction Company in the 
city of Rensselaer are leased to and operated by the Cohoes Rail- 
way Company. On December 3, 1906, according to the report, the 
capital stock of the United Traction Company was increased by 
$7,500,000 for the purpose of acquiring the Hudson Valley Rail- 
way Company. The gross earnings from operation were $1,956,441.85; 
operating expenses, $1,187,735.72; gross income from all sources, 
$860,688.64; deductions, $349,925; net income, $510,763.64; dividends, 
$187,485; surplus for the year, $323,278.64; surplus up to June 30, 
1906, $244,361.93; profit and loss debit, $222,455.35; balance, $21,- 
906.58; total surplus June 30, 1907, $343,185.22. The total miles of 
single track owned by the Hudson Valley Railway Company, 116.07; 
total single track owned by the United Traction Company, 42,332 
miles; total, 158,402. 


INDUSTRIAL ITEMS. 


THE LORD ELECTRIC COMPANY, Boston, Mass., has pub- 
lished two very attractive bulletins devoted, respectively, to Shaw 
non-arcing lightning arresters, and Thomas soldered rail bonds. ' 
Copies of these bulletins may be secured upon request. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has ready for distribution its bulletin No. 3,504, de- 
voted to electric exhaust fans, twelve, eighteen and twenty-four- 
inch, direct-connected, for alternating and direct currents. 


THE WILE POWER GAS COMPANY, Rochester, N. Y., is dis- 
tributing catalogue A, section 3, describing suction gas producers 
for cheap power. This describes and illustrates the characteristics 
of this system, and gives some very interesting data and specifica- 
tions. Copies may be secured by those interested upon request. 


THE ILLINOIS ELECTRIC COMPANY, Chicago, Ill, has pub- 
lished a new net price list and discount sheet applying to catalogue 
No. 16. This covers a complete range of high-grade electric light 
supplies, construction material and specialties. The company has 
also ready for distribution special literature concerning electric 
heating and cooking devices, knife switches and arc-lamp material. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is receiv- 
ing a great many inquiries and orders for the “Just” tungsten 
lamps, for which it is western distributor. The company is at pres- 
ent importing only the standard forty-candle-power lamp, Edison 
base, 105 to 120 volts. These lamps consume one watt per candle. 
The lamps are packed with the tip downward and shipped in a 
special package to assure their being kept this way while in the 
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hands of the transportation company, and since the adoption of this 
package the Central Electric Company state that reports from its 
customers of breakage of filament have been rare. 


THE ELECTRIC APPLIANCE COMPANY, 134-140 West Jackson 
Boulevard, Chicago, Ill., is sending out to the trade a sample of the 
Allen soldering stick for immediate use. The idea is ingenious and 
can not fail to increase the popularity of this already staple article. 
On the flap sealing the envelope the following inscription is found: 


“For a soldering stick that holds the tin, lift up the fiap and 
look within.” 


THE BRILLIANT ELECTRIC COMPANY, Cleveland, Ohio, manu- 
facturing all types of incandescent lamps, now occupies its new 
factory at Conneaut, Ohio, retaining, however, its general sales 
offices at Cleveland, Ohio. This company has shown unusual fore- 
sight for the care of its patrons during the early occupancy of its 
new factory by continuing the operation of the old plant at Cleve- 
land for some weeks after the completion of the new plant. By this 
it has been enabled to maintain its reputation for prompt shipments 
and obviate the usual delays resulting from a change of manufactur- 
ing plant, although the cost of simultaneously maintaining two 
factories naturally develops into a large item. The general mana- 
ger, E. J. Kulas, in an interview states that the capacity of the 


new factory is approximately 5,000,000 lamps per annum, and that ' | 


without exception it is the most modernly equipped lamp factory in 
the world. With these greatly improved conditions the high stand- 
ard of quality of the “Brilliant” lamp can be fully maintained and 
every advantage is enjoyed of improving and developing as condi- 
tions in Jamp-making present themselves. 


THE F. BISSELL COMPANY, Toledo, Ohio, is calling attention 
to the “H. & H.” wall case, which has a number of features of 
particular merit. This wall case is manufactured from cold-rolled 
steel 0.08 inch thick, and is approved by the National Board of 
Fire Underwriters. The distance between the screw holes will 
be found to be placed very accurately. The outlets—four in the 
back and two in each end—may be readily knocked out for the 
insertion of circular loom or wire. The ears are so fastened to the 
box that with a pair of pliers a workman can readily reverse the 
ear, and the box can then be used in new work by screwing it to 
the lathe and plastering over the ear and around the box. If these 
boxes are ordered for new work they are sent out with the ears 
reversed. The regular flush plate furnished with “H. & H.” switches 
covers the switch and box perfectly. The Bissell company is also 
calling attention to its double-ended receptacles for window display 
and stage lighting for concealed wiring. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. Annual meeting, Chicago, Ill., December. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 


Richards, Bethlehem, Pa. Fall meeting, New York city, October 
17-19. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Dr. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings fourth Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 


Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillison, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. Annual meet- 
ing, Atlantic City, N. J., October 14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTY ASSOCIATION. Secretary, Elmer M. White, assistant 
treasurer Birmingham Railway, Light and Power Company, 
Birmingham, Ala. Annual meeting, Atlantic City, N. J., October 
14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. An- 
nual meeting, Atlantic City, N. J., October 14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 
Annual meeting, Atlantic City, N. J., October 14-18. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
9321 Park Row Building, New York city. Annual meeting, 
Atlantic City, N. J. October 14-18. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and. general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 


F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION, Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 


STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 


MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. Cheadle, Joliet, IN. 
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ILLINOIS STATE ELECTRICAL ASSOCI 
Chubbuck, La Salle, Ill. SEANN: ial 
ee a ee SOCIETY. Secretary, Van Rens- 
er nsingh, ngineering Societies Buildi 3 
Thirty-ninth street, New York city. Pee we ene 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 


White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, Charles West, Allentown, Pa.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA STATE ELECTRICAL ASSOCIATION. Secretary, W. N. 
Keiser, Dubuque, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. - 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. S. Vivian, Grand Rapids, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George Schweer, Windsor, Mo. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Frederic P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
Street, New York city. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January, 1908. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. l 


ELECTRI- 
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OHIO INDEPENDENT TELEPHONE 
O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. Annual 
meeting postponed until next year. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Texas. 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, oe Springs, Col. Meetings, second Saturday of each 
month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. €. Rosenberg, 
Bethlehem, Pa. 


RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, So. Dak. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSQ- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


DATES AHEAD. 
Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 
American Street and Interurban Railway Association. 


meeting, Atlantic City, N. J., October 14-18. 
Aa dan Electrochemical Society. Fall meeting, New York 


city, October 17-19. 
Western Association of Electrical Inspectors. 


October 22-24. , 
American Association for the Advancement of Science. 


Ill., December. 


ASSOCIATION. Secretary, 


Secretary, Charles 


Sec- 


Annual 


St. Paul, Minn., 
Chicago, 


Record of Electrical Patents. 


Week of October 1. 


867,256. SUBAQUEOUS LIGHT SYSTEM. Léon Dion, Wilkes- 
Barre, Pa., assignor to Dion Submarine Light Company, Wilkes- 
Barre, Pa. A submarine conductor and submerged lights mark 
out a definite channel as an aid to navigation. 

867,257. FUSE-BOX SUPPORT. James S. Doyle, New York, N. Y. 


A combination of fuse box and yielding support for the fuse 


carrier. 
867,312. ELECTRIC-WIRE CONNECTOR. John A. Shutz, Rich- 


d 
mond, Ind., assignor of one-third to Madison L. Kirkman an 
one-third to William H. Woolley, Richmond, Ind. A means for 
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connecting opposing terminal members in tandem by interlock- 
ing wedges. 

867,319. ELECTRODE. John W. Stubbs, Middlewich, England, as- 
signor to the General Electrolytic Parent Company, Limited, a 
joint stock company, of Great Britain. An electrical conductor 
in intimate contact with a mass of powdered carbon, resin and 
tetra-chloride of carbon. 

867,320. ELECTROLYTIC PROCESS AND PRODUCT. Clinton P. 
Townsend, Washington, D. C., assignor to Elmer A. Sperry, 
Brooklyn, N. Y. A method of producing lead oxide by the elec- 
trolysis of a lead anode, producing basic and acid radicals of 
lead. 

867,329. BLOCK-SIGNAL APPARATUS. Frank C. Williams, Phila- 
delphia, Pa. A system operating signals by means of stationary 
plates arranged along the track, and yielding to the impact of 
a contact on the train. 

867,331. AUTOMATIC SAFETY CONTROLLING MEANS FOR 
TRAINS. David S. Affleck, Chicago, Il. A signal system 
adapted to set signals on the train by means of short-circuit 
sections in the respective blocks. 

867,349. TESTING SYSTEM FOR TELEPHONE LINES. William 
W. Dean, Chicago, 111., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill. A telephone test system in com- 
bination with the subscribers’ lines. 

867,355. SAFETY DEVICE FOR HEATERS. Ira Filson, Spring- 
field, Ohio. A thermoelectric device operating an electromagnet. 

$67,358. ICE AND SLEET-CUTTING CONTACT SHOES. Ruther- 
ford Fullerton, Columbus, Ohio. An electromagnet brings the 
cutting shoe into intimate contact with the current-carrying 
rail. 


867 ,312.—ELEcrRic- WIRE CONNECTOR. 


867,364. AUTOMATIC RAILROAD SIGNAL. William H. Harris, 
- Stark, Mont. The signal system employs two opposing elec- 
trical circuits. 

867,391. STORAGE-BATTERY PLATE OR GRID. Joseph Marx, 
Buffalo, N. Y. The grid comprises a compartment upon which 
the active material can be interchangeably superposed. 

867,406. RAIL BOND. Lewis T. Pates, Upper Alton, Ill. The con- 
nector has a pair of integral prongs at each end adapted to be 
deflected in making intimate contact with the web. 

867,415. RAIL BOND. Frank W. Richey, Chicago, Ill., assignor to 
General Electric Company. The body portion of the bond is 
attached to the terminal heads by an overlapping portion of the 
latter. 


867,416. ELECTRICAL CONDUCTOR. Frank W. Richey, Schenec- ° 


tady, N. Y., assignor to General Electric Company. A stranded 
conductor is looped about and attached to the terminal member 
by a sheet-metal cap piece. 

867,436. LEAD PIGMENT AND SIMILAR COMPOUNDS. Elmer A. 
Sperry, Brooklyn, N. Y. An electrolytic process causing deposi- 
tion of metallic lead from a lead anode. 

867,440. THREE-WIRE MOLDING RECEPTACLE. James 8S. 
Stewart, New York, N. Y.. assignor to Annie Stewart, New 
York, N. Y. A socket having a combination of three-wire-two- 
wire connections. 


867,358.—ICE AND SLEET-CUTTING CONTACT SHOES. 


867,448. SIGNALING SYSTEM FOR RAILWAYS. Louis H. 
Thullen, Edgewood, Pa.. assignor to the Union Switch and 
Signal Company, Swissvale, Pa. The signaling system includes 
a source of alternating current of a frequency different from 
that of the propulsion current. 

867,452. ELECTROLYTIC BLEACHING OF COTTON. August A. 
Vogelsang, Dresden, Germany, assignor, by mesne assignments, 
to the British Hosiery and Electrolytic Bleaching Company, 
Limited, London, England. The textile material ig placed in 
bulk in the electrolyzing vat. 

867,456. ELECTRODE FOR ARC LAMPS AND METHOD OF MAK- 
ING THE SAME. William S. Weedon, Schenectady, N. Y.. as- 
signor to General Electrice Company. Titanium suboxide is 
the characteristic constituent of the electrode. 
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867,475. MOTOR-STARTING RHEOSTAT. Eugene R. Carichoff, 
East Orange, N. J., assignor to General Electric Company. The 
movable controlling element successively cuts out a series of 
resistance units. 

867,476. SYSTEM OF CONTROL. Eugene R. Carichoff, East 
Orange, N. J., assignor to General Electric Company. The 
current in the actuating coil of the controlling device depends 
upon the counter-electromotive force of the motors under control. 

867,482. LOCKING MECHANISM FOR CONTROLLER HANDLES. 
Archibald S. Cubitt, Schenectady, N. Y., assignor to General 
Electric Company. The device locks the controller handle in 
consecutive positions. 

867,486. ELECTRIC LOCOMOTIVE. Samuel T. Dodd, Schenectady, 
N. Y., assignor to General Electric Company. The driving effect 
depends upon the variation of the load and the distribution of 
the weight on the wheels. 

867,496. FUSE. Henry Geisenhéner, Schenectady, N. Y., assignor 
to General Electric Company. A spring-actuated follower plugs 
the hole when the fuse blows. 

867,509. ELECTRIC SWITCH. Edwin Johnson, Schenectady, N. Y., 
assignor to General Electric Company. The switch carries two 
sets of contacts operated by a single push-button. 


867 ,406.— Ratt Bonp. 


867,517. METHOD OF PRELIMINARY TREATMENT FOR AC- 
CUMULATOR PLATES. Henry Leitner, Maybury, Woking, 
eo A method of preparing electrodes for secondary bat- 
teries. 


867,519. ELECTRIC FURNACE. John T. Marshall, Metuchen, 
N. J., assignor to General Electric Company. The furnace is 
equipped with a number of carbon tubes for regulating the in- 
tensity of the heat. 


867,522. MEANS FOR AUTOMATICALLY CONTROLLING THE 
SPEED OF RAILWAY TRAINS. Daniel J. McCarthy, Wilkins- 
burg, Pa., assignor to Union Switch and Signal Company, Swiss- 
vale, Pa. The mechanism operates a speed-controlling device, 
a brake-controlling valve and an energizing circuit for the 
operating magnets on the train. 

867,542. ATTACHMENT FOR ELECTRICAL FURNACES. Samuel 
M. Weaver and William Ambler, Cleveland, Ohio. A combina- 
tion of a heat-indicating device and support for the work. 

867,043. FILLING FOR THERMAL CUTOUTS. Frederick H. 
Weston, Schenectady, N. Y., assignor to General Electric Ccm- 
pany. An absorptive filling for thermal cutouts, consisting of 
gianules or pellets of slaked lime and a binder. 


867,476.—SysteEM OF CONTROL. 


867,544. ELECTRIC ARC LAMP. Edward F. Winfield, Los Angeles, 
Cal. An arc lamp with a directive reflector. 

867,547. STARTING DEVICE FOR ALTERNATING-CURRENT 
MOTORS. William C. Yates, Schenectady, N. Y., assignor to 

_ General Electric Company. The phases are split by the con- 
troller for different combinations of starting and running. 

867.561. MEASURING INSTRUMENT. Albert G. Davis and Cary! 
D. Haskins, Schenectady, N., Y., assignors to General Electric 
Company, The measuring element rotates in one direction oD 
a flexible suspension, and comprises means to take the twist out 
of said suspension. 

867.563. AUTOMATIC BLOCK-SIGNALING SYSTEM. Daniel J. 
McCarthy, Wilkinsburg. Pa., assignor to the Union Switch and 
Signal Company, Swissvale, Pa. An alternating-current block 
signaling system with normally closed track circuit. 


—_ 


em om 


ee 


ul pa par ls i A |- $ \ l 


ee aaa IIIe 


~~ Vy vyv <«t 


a 
” 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


VOL. LI. No. 16. 


a a E — — 


PRESIDENT AND EDITOR 
SECRETARY AND MANAGER 
TECHNICAL EDITOR 

. MANAGING EDITOR 


CHARLES W. PRICE . 
STEPHEN H. GODDARD . 
WM. HAND BROWNE, Jr. 
AINSLIE A. GRAY . 


——— _ _— m a liat soca E i) L a 


NEW YORK 
PUBLISHING OFFICE e 27 an e Set Ta 13-21 Park Row 
CHICAGO 2, 2 
MANHATTAN BUILDING 
( 


WESTERN OFFICE a ae 
BOSTON 
NEW ENGLAND OFFICE e So, ow g 95 MILK STREBT 
LONDON 
EUROPEAN OFFICE, HENRY W. HALL, Manager, 42 OLD Broan STREET, E. C. 


TELEPHONE AND CABLE 


Private exchange to all Departments. 


TELEPHONE “21 Cortlandt.” 
“Electview,” New York. 


REGISTERED CABLE ADDRESS: 


SUBSCRIPTIONS 
One Year, United States $3.00 
One Year, Canada ee eee E ws j 4.00 
One Year, Foreign Countries . . e + + e k. = + 6.00 
Single Copy, 10 cents. Back numbers, beyond one month, each 20 
g Slit e a a a a 


ADVERTISING 
CHANGES for advertisements should be in this office by Friday noon for the 


following week’s Issue. 
NEW ADVERTISEMENTS should be in the office not later than Monday noon 


to assure publication in that week's issue. 


wee eee 


Published weekly by the ELECTRICAL REviEW PUBLISHING CoMPANY, 13 
Park Row, New York. Charles W. Price, president and treasurer, Stephen 


H. Goddard, secretary. 


— = — -— — r e i ne a eee O OOO — y 


Entered at the Post Office at New York as second-class matter under the 
Act of March 3, 1879. 


CONTENTS 
EDITORIAL: ° non 
Candle-Power Standards. ........002 ce eee renters eres n seers ast 
The Grounded Neutral.....-..+.--+-+5 ee ES r ORERETAN ete 
Investigations of Atmospheric PPCtricily.. oo ee eee 6-4 
The Parent of Radium.........e eee eee rect eee e etree rr erenee 629 
The Street Railway Conventions. ....6.. 2.00 e eee eee ees E te Oo 
The Kansas Gas, Water, Electric Light and Street Railway Association.. GZR 
Pumps and Pumping Machinery. by Joseph H. Hart. .... eee eee eee eens 629 
New Quarters for the New York Electrical Trade School.....-+-ee-++ee8 630 
Some New Foreign Steam Turbine Plants. .....-+-see cere reer ererees 631 
Electric Interurban Lines In Ohio... . 2. eee eee eee ee eee ene tes 634 
Experience with a Grounded Neutrai on the High-Tension System of the 
Interborough Rapid Transit Company, by George I. Rhodes.....-- 634 
Electrical Supplies for the Navy Department. ...-...- seer tear eae s 635 
The Grounded Neutral, with and without Series Resistance, In High- 
Tension Systems, by Paul M, Linco... 1... eee eee eee ee err eees 636 
The Grounded Neutral, by FE. G. Clark... . 2. e eee eee rece reer e renee 637 
LETTERS TO THE EDITOR... ....- eee ee eee eee tere etree eres eeerererrers 638 
ViclOrii lle PUWeEr o.oo ccam saa mal Lae haan e aes ONE eA one 
American Society of Mechanical Engineers. .....+- essere reer erences GaN 
Klectrieal Dinner Given by Mr. Huntley... . 0.505 eee eee err eee eee eere B29 
Increase in Production and Exportation of Japanese Copper.......--- 639 
The Railway Signal Association. .... 6. eee ee eee eee eee nee 640 
The Supply of Hard Wood. ... eee ee eee eee ene eee enas 641 
Caisson Sections for the Detroit River Funnel seasea ew Be Ewe we we 641 
The Open Sale of Bell Telephones... 0... eee ee ee eee eee een eee 642 
The Measurement of Electrolytic Resistance... . c+. cane e secre e eens 642 
The Kendall Gold-Mining Flywheel Motor-Generator Set........-eeee- 643 
e T i bot van oa dane ene rama ements ae aan Meri: 644 
Standard Symbols for Wiring Plans... 00... ee ee ee ee ee eee eee ee 644 
American Institute of Electrical longineers. 2.0... 6. ee ee eee 645 
REVIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE.. ..... G48 
INDUSTRIAL SECTION: f 
The Trumbull “Kappa” Switeh.. 0.6... ee eee teens 650 
General Mleetric Company Builds Factory in Twenty-nine Days.... 650 
Allis-Chalmers Type COB" Pneumatic Governor... 2... eee eee eens 651 
1 he Manufacture of Christensen Air-Brakes........... 000022 eee 652 
A New Dlectroliebo sneen e a Gite a he PE Ree ee eres ota oes ie, evens 652 
4 An Interesting Exhibit at the New York Electrical Show......... 653 
Che International Independent Telephone Association. ......-.5...005 653 
Annual Report of the Western Union Telegraph Company.........6-- 653 
M E N O N wena wee ai 654 
RECORD or ELECTRICAL PATENTS. ..seesn asennon nonno eee eee e eee eeeee 659 


Copyright, 1907, by Electrical Review Publishing Co. 


NEW YORK, SATURDAY, OCTOBER 19, 1907. 


ee ee ee Á 


ISSUED WEEKLY 


CANDLE-POWER STANDARDS. 


Just at this’ time when so much attention is being directed 
towards the standard of luminous intensity, it is interesting to 
point out certain differences in practice which seem to be well 
established in the gas and electric lighting industries. The lat- 
ter, due to the peculiarities of its lamps, uses a standard as 
fixed as it is possible for human means to fix it, and even 
those lamps which might be subject to external influences. are 
referred to this fixed standard, which is an incandescent lamp 
and, therefore, not affected by surrounding influences. On the 
other hand, the gas lighting companies advocate the use of a 
flame standard in their measurements because the candle-power 
of the gas flame is affected by the atmospheric conditions, and 
they argue that it is only fair that in meeting a prescribed con- 
dition the standard should be subjected to the same influences 
as the illuminant being tested. 

At first thought there seems to be some justice in this con- 
tention, but after all is it fair to the consumer? What the 
latter really wants is light, and he merely purchases gas because 
that is the most convenient thing to measure. The gas com- 
panics, on the other hand, want to sell him a given quantity of 
gas, the quality of which is to be fixed by a varying standard, 
and the amount of light which the consumer gets depends then 
upon the condition of the weather. It perhaps is not unfair to 
compare this practice with the suggestion that a heating com- 
pany while professing to heat buildings, need only agree 
to maintain a certain difference of temperature between the 


inside and outside of the building. In cold weather, then, the 
occupant of the roop would have to suffer because his room 
would be correspondingly uncomfortable. The gas people say, 
in effect; “If vou want a certain illumination, vou must use 
so much gas, but if the weather conditions are not just what 
they should be, vou will not get as much light as you expect 
to get.” Of course it is not put to the consumer in this way. 
In fact, he is seldom aware of the fact that the weather does 
affect his light. The gas companies may say that their practice 
is only fair since they can not control the weather, but in other 
Public 


heating companies must be prepared to supply sufficient heat in 


business the same conditions arise and must be met. 


cold weather,-and other public services are not given special 


privileges when the weather is unfavorable. If it be practical 
it would seem to be only just to require that the gas companies 
should furnish not only gas of a certain minimum candle-powcr, 
but that the standard used in determining this should be a fixed 


and not a variable quantity. 


623 


624 


THE GROUNDED NEUTRAL. 

At the recent meeting of the American Institute of Elec- 
trical Engineers three papers were read, abstracts of which are 
given elsewhere in this issue, which dealt with the question of 
grounding the neutral on high-tension transmission systems. 
Three points of view were taken, and naturally there were three 
solutions of the problem. . 

This is one of those engineering problems involving a com- 
promise, and naturally the compromise which is made depends, 
in each individual case, upon the special conditions obtaining. 
As was pointed out by Mr. P. M. Lincoln in his paper, which 
took up the subject from a general viewpoint and avoided spe- 
cial considerations, there are advantages in grounding the 
neutral point of a high-tension three-phase transmission, but 
doing so brings in certain disadvantages which may or may not, 
according to local conditions, be iess objectionable than the con- 
ditions existing without a ground. He sums the situation up 
briefly in the following way: 'The advantages are the fixing of 
a limit to the difference of potential between any conductor and 
the ground. This prevents abnormal static induction on neigh- 
boring circuits and makes possible the detection and immediate 
removal of a ground on any portion of the system. It also pro- 
vides opportunity for using the ground as a workable conductor. 
The disadvantages are the fact that with the grounded neutral a 
ground of any one of the conductors is apt to disable a part or 
the whole of the transmission system, and further it is often 
difficult to obtain a satisfactory ground. The latter disadvantage 
is not so important, since it is merely a matter of detail. The 
preceding one is, however, serious, for reliability of service is 
one of the most essential requisites of a power-supply system. 
The question then is generally, “Does the fact that a single 
ground on any one conductor at once establishes a short-circuit on 
the system offset the possible gain obtained through grounding ?” 
And this question must be decided in each particular case as it 
arises. The relative weights of the two sides of the question 
are affected by the size of the system, by the character of the 
load carried, and by the type of the generating station. 

If an engineer does decide to ground his neutral the next 
question is, “Should this ground be direct or through a resist- 
ance?” This is the particular phase of the question taken up by 
Mr. G. I. Rhodes in his paper and he gives the reasons for 
using a resistance which led the Interborough Rapid Transit 
(‘ompany, of New York city, to adopt this method. The idea 
in using the resistance is to limit the short-circuited current 
caused by a ground on any conductor. This resistance must be 
small enough to enable the protective devices to operate safely 
and surely and yet it must be large enough to prevent destruc- 
tion to these devices and to the generators. The experience of 
the Interborough company is that grounding a neutral through a 
suitable resistance has decided advantages, for, although it has 
not decreased the number of cable burnouts, it considerably 
reduces the effect of these accidents upon the station and hence 
increases the reliability of the svstem. 

The other point of view is taken by Mr. F. G. Clark in his 
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paper, for while this advocates the grounded neutral, Mr. Clark 
thinks’ that in the certain particular case which he describes, 
results would have been better had the resistance been omitted 
from the ground connection. This is a local question for each 
system and must be solved in such a way as to secure the greatest 
protection for the system. In the particular case described by 
Mr. Rhodes he thinks the inductance of the system itself would 
limit the current to a safe value, so that the resistance in the 
ground circuit simply tends to prevent the prompt operation of 
the safety appliances. 

The effects of the grounded neutral are not limited simply 
to the transmission system, but may be carried back into the 
station, particularly if there are no step-up transformers, the 
generators themselves producing the high potential used in 
transmission. This is the case with the Interborough company’s | 
system, and it has been found here that the neutral of but one 
generator should be connected to the neutral bus at a time, as 
otherwise slightly unbalanced conditions, due either to the gen- 
erators themselves or to the driving engines, will give rise to 
cross-currents which overload these machines. 

The discussion of these papers did not bring out any new 
points, but those who took part related their experiences and 
gave good evidence on both sides of the question. In all such 
discussions, it is well to remember that the requirements of 
good practice differ in different parts of the country, and what 
is allowable in one place or on one system, would not be tol- 
erated in another or for another kind of service. Although every 
company seeks to maintain a reliable supply, reliability is 
defined differently in different places. .The question whether 
to ground or not to ground, must be decided by the engineers, 
who should balance the ills of the practice against the good 
effects. 


ee 


INVESTIGATIONS OF ATMOSPHERIC ELECTRICITY. 


Some time ago we suggested that an excellent field for the 
exercise of ingenuity and skill lies in the investigation of the 
electrical property of the atmosphere. There is to-day an in- 
creasing number of painstaking and courageous experimentists 
who are making a study of aeronautics, and it was suggested 
that these enthusiasts might make good use of their opportuni- 
ties if they would take up, in connection with their ascensions, 
investigations of the atmospheric conditions. The general 
opinion of engineers seems to be that the only flying machine 
really worth while is a device without a gas bag. Perhaps it 
would be better té say that this is the only one which it is 


thought can be brought to a stage which can be depended upon 


under all conditions, while the dirigible balloon can only be 
controlled under favorable weather conditions. But the balloon 
will, no doubt, prove useful for many purposes. At the present 
time it seems to be the only one available for certain researches 
in the air, particularly those which must be made some distance 
above the ground. A good deal of this work of studying the 
air could be carried on in a balloon not fitted with a paddle. 


and it is this type which is now so popular for what are called 
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“balloon races.” Now, such races as have taken place during 
the last few years seem to be a poor sort of sport, for although 
they involve a certain amount of danger, and hence excitement, 
the outcome depends largely on luck. ‘True, a slight help 
toward making the longest flight can be gained by a knowledge 
of the atmospheric air currents, but we are unfortunately very 
ignorant as yet of these matters as well as of the electrical con- 
ditions. It seems for these reasons that much more useful 
knowledge could be obtained if these efforts were directed 
toward solving the many atmospheric problems which are now 
waiting for solution than by seeing which gas bag can stay 
up the longest time or be blown by the wind the greatest 
distance. 

These ideas are strengthened by an interesting paper pub- 
lished in the current issue of Terrestrial Magnetism and Atmos- 
pheric Electricity, this being contributed by Mr. Y. Homma. 
The author, in this study, points out the reasons for not accept- 
ing earlier suggestions due to Erman, Kelvin, and others regard- 
ing the distribution of electricity in the atmosphere, since these 
are not in accordance with observed conditions. He, therefore, 
makes the assumption that the charge of electricity comple- 
mentary to the earth’s charge can not be considered as fixed at 
an infinite distance or even at a definite distance above the earth, 
but it may be assumed to be distributed throughout the atmos- 
phere. Under this assumption several possibilities arise. 
Kither the distribution of the electricity may be uniform 
throughout the atmosphere; or it may be densest near the 
surface of the earth and decrease in the upper layers; or the 
reverse condition may be true, the quantity of electricity being 
less near the surface of the ground and greater as the distance 
from the surface increases. The rate of variation in either 
case may follow several laws. These assumptions are submitted 
to a mathematical analysis and the laws which the potential 
gradient should follow in each case are deduced. These results 
are then compared with such experimental data as are available, 
but unfortunately these are too indefinite to enable the author 
to decide upon which of the several conditions is most likely to 
obtain. 

Here then is a definite problem awaiting solution, and to 
solve it it will be necessary to secure a large number of 
carefully taken observations so that the disturbing effects of 
wind and other influences may be eliminated. Although a 
balloon can explore only a relatively thin layer of the air, it 
to-day offers practically one of the best means of this study, 
since the height attainable by kites is, of course, much less. 

There is another reason for studying the atmosphere, and 
this is to assist in advancing the art of wireless communication. 
As is well known, communication by means of electrical waves 
is generally much better at night than during the day. During 
the daytime the distance which can be covered by a certain 
system is fixed, the conditions seeming to be fairly constant. 

The reason for this is supposed to be the layer of ionized 
air in the upper atmosphere caused by the ultra-violet rays of 
the sun. 
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It seems likely that this is the true explanation, but we 
have as yet no direct evidence. It is believed by some, who 
have made a special study of these problems, that this layer of 
ionized air which is present during the daytime is somewhere 
in the neighborhood of fifty miles above the surface of the 
ground. If this be true, there are at the present time no 
means for proving it except experimentally in the laboratorv. 
Nevertheless, all additional information regarding the electrical 
and other properties of the atmosphere is important in the 


art of wireless communication. 


La 
THE PARENT OF RADIUM. 


Shortly after the discovery of radium, one of the most 
interesting lines of research which was taken up was that of 
tracing the products formed by its apparent disintegration. These 
have been traced through many forms, and many remarkable 
facts have been discovered. It seems evident that radium itself 
is not a primal form of matter, but is descended from some other 
element higher, that is to say, heavier, than itself. Ultimately, it 
seems to come ffom uranium, though there are intermediate 
stages or generations, and it becomes of interest to determine 
which of these immediately precedes—in other words, is the 
parent of radium. 

Some time since we noted the suggestions of Mr. B. B. 
Boltwood that actinium was the parent of radium. He was led 
to this conclusion by eliminating the other and intermediate 
materials; but a further study of the subject, aided by pro- 
longed investigation, has led Mr. Boltwood to the conclusion 
that actinium itself is not the parent, but is the grandparent, 
and that the true parent had not hitherto been isolated. By 
careful chemical separation, he has secured a preparation which 
produces radium, but which does not contuin actinium. More- 
over, the rate of production of radium in solutions of this 
parent is not appreciably affected by the presence of actinium 
and its products. 

In studying this new substance, important relations have 
been observed between the growth of radium with a substance 
other than thorium in the solution. Another significant fact is 
that this radioactive constituent does not appear to possess any 
of the characteristics of recognized radioactive elements. 
Another proof that this substance is a new element is furnished 
by the properties of its alpha radiation. These rays emitted by 
it are more readily absorbed by screens than the corresponding 
rays from polonium. Although the element has not yet been 
isolated, the evidence pointing towards its existence is strong, 
and it seems without doubt to be a disintegration product of 
uranium, and is in all probability the immediate parent of 
radium. Dr. Boltwood suggests a name, “ionium,” for the new 
substance, deriving this name from the word ion. He says that 
the name is appropriate because of the ionizing action which it 


possesses. 
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The Street Railway Conventions. 


The American Street and Interurban Railway Association and the Affiliated and Allied Organizations 
of the Engineers, the Accountants and the Claim Agents Hold Forth at 


HE American Street and Interurban 
I Railway Association and its 
affiliated and allied organizations, 

the Engineering, the Claim Agents’ and 
the Accountants’ associations, held their 
annual conventions at Atlantic City, 
N. J., from October 14 to 18, inclusive. 
Quite a large number of delegates had 


arrived on Sunday, October 13, so that the 


registration was well under way by noon 
on Monday, October 14. 

Monday morning was devoted princi- 
pally to the registration of delegates and 
guests, and the real business of the meet- 
ings began on Monday afternoon. 

The fifth annual meeting of the 
American Street and Interurban Railway 
Engineering Association was called to or- 
der in the sun parlor on the steel pier at 
2.40 p. M., when President H. H. Adams 
introduced John I. Beggs, president of 
the American association, who addressed 


‘the meeting quite briefly. 


Mr. Beggs referred to the present or- 
ganization of the parent and the affiliated 
associations, and said that the time had 


arrived when it was more important than 


ever before for representatives of the 


‘properties to stand shoulder to shoulder. 


The progress which had been made by 
the Committee on Standards was very sat- 
isfactory. ‘This work means more than 
simply a better facilitating of shop prac- 
tice of track work. It means that the 
executives in charge of the railway prop- 
erties will find a way to meet the com- 
mercial needs more satisfactorily. 
Following Mr. Beggs, President Adams 
called upon C. L. S. Tingley, president of 
the Accountants’ association, who thanked 
the engineers for their cooperation in 
formulating and working out various 
plans for the betterment of accounting 


‘and for making the statistics more valu- 


able. 

E. W. Olds, past-president of the En- 
gineering association, then addressed the 
meeting, dwelling particularly upon some 
impressions of the earlier days and the 
changes which had taken place since that 
time. 

President Adams then delivered his 
annual address, saying in part: 

Your executive committee has prepared 
a programine for this meeting that covers 
a very broad field. This has been brought 
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about by the assigning of committees to 
various subjects, in addition to the papers 
to be presented by the gentlemen who have 
so kindly consented to honor us. 

The report, as submitted by the Stand- 
ardization Committee, represents the most 
important one that has been presented in 
the history of the association, and, al- 
though the work of the committee has 
been somewhat slow, it represents not only 
the views of the operating men, but those 
of the manufacturer as well. It is ex- 


ceedingly desirable that definite action be 


taken on the report at this mecting, in 
order that a start may be made in the 
direction in which we have been looking 
fer a long time. 

The report of the Committee on Main- 
tenance and Inspection of Electric Equip- 
ments covers a vast subject in a very able 
manner and the data presented is ex- 
ceedingly valuable; the report shows the 
necessity of further investigation along 
these lines and several standing commit- 
tees should be appointed to deal with the 
same for the future. 


The report of the executive committee 


was presented, and the treasurer’s report, 
which was then read, showed receipts for 
the year of $1,412.66. The expenses were 
$1,376.08, leaving a balance of $36.58. 
In place of the report of the Commit- 


tee on Control Apparatus, a valuable 


paper was presented by F. E. Case, of 
the General Electric Company, entitled 
“Recent Improvements in Control Ap- 
paratus for Railway Equipment.” This 
paper described the K-34 controller, suit- 
able for use with either two 150-horse- 
power or four seventy-five-horse-power 
motors rated at 500 volts; the K-35 con- 
troller, for use with either two 100-horse- 
power or four fifty-horse-power motors 
and less; the K-36 controller, for use with 
two motors of a capacity of sixty horse- 
power each and less. The improvements 
in type M control were also described, as 
were the new features of the circuit- 
breaker and fuse boxes. 

It was announced that Mr. Cooper, of 
the Westinghouse Electric and Manufac- 
turing Company, who had been invited 
to present data, had been detained by an 
accident and would not be present. In 
his stead N. W. Storer described briefly 


the Westinghouse company’s electropneu- 
matic type of unit control. 

Following Mr. Storer’s remarks, L. I. 
Smith presented the report of the Com- 
mittee on Maintenance and Inspection of 
Electrical Equipment. 

After a brief discussion the session was 
adjourned. | 

On Tuesday morning President Adams 
called the session to order at 10 o’clock. 
The first business was the report of the 
Committee on Way Matters. F. G. Sim- 
mons, chairman of this committee, an- 
nounced that the report was embodied in 
various subcommittee reports. The Way 
Committee was assigned the task of pre- 
paring two papers for ‘presentation be- 
fore the convention, one on the care of 
urban and interurban roadbed and track, 
which had been prepared by George I. 
Wilson, engineer of the Twin City Rapid 
Transit Company, Minneapolis, Minn. 
The other paper would have to be omit- 
ted at this meeting. 

President Adams then called for the 
paper by Mr. Wilson, which was entitled 
“Care of Electric Railway Tracks.” 

This paper was discussed by E. O. 
Ackerman, engineer of maintenance of 
way of the Columbus Railway and Light 
Company, Columbus, Ohio; C. H. Clark, 
F. G. Simmons, President Adams and 
A. M. Schreiber. 

A. L. Whipple, chairman of the Enter- 
tainment Committee, announced the re- 
ception to the presidents of the affiliated 
societies for ‘Tuesday evening, and also 
extended a cordial invitation to every one 
to attend the theatre party at the Savoy 
Theatre and at Young’s Pier Theatre on 
Wednesday evening. 

The discussion of Mr. Wilson’s paper 
was then continued by W. Boardman 
Reed, E. N. T. Ryder, Mr. Ackerman, 
M. J. French, W. J. W. Gritlin and Mr. 
Schreiber, and was concluded by a reply 
to inquiries by Mr. Wilson. 

The report of the Subcommittee on Rail 
Corrugation Investigation was presented 
by Mr. Simmons, chairman of the com- 
mittee. This report was discussed by Mr. 
Wilson, C. Voynow, Mr. Reed, Mr. Sim- 
mons, Mr. Olds and I. E. Matthews. 

The next matter under consideration 
was the report of the Way Committee on 
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concrete tie investigation. The commit- 
tee reported that there was not enough 
definite information secured to enable a 
report of any value to be presented. 

The report of the Subcommittee on 
Rail and Rail Matters was then presented. 

Upon the conclusion of this report 
President Adams announced the following 
committee on nominations: C. H. Clark, 
Buffalo, chairman; George L. Wilson, 
Minneapolis; Charles Hewitt, Philadel- 
phia; George A. Smith, Kansas City; 
W. D. Wright, Providence, R. I. 

The session was then adjourned. 

The cngineers held further mectings on 
Tuesday afternoon and on Wednesday 
morning and afternoon. 

Officers were elected for the year as 
follows: | 

President—F. G. Simmons, superin- 
tendent of construction and maintenance 
of way, Milwaukee Railway and Light 
Company, Milwaukee, Wis. 

First vice-president—Paul Winsor, chief 
engineer of motive power and rolling 
stock, Boston Elevated Railway Company, 
Boston, Mass. 

Second vice-president—F. H. Lincoln, 
assistant general manager, Philadelphia 
Rapid Transit Company, Philadelphia, 
Pa. 

Third vice-president—W. H. Evans. 
master mechanic, International Railway 
Company, Buffalo, N. Y. 

Secretary and treasurer—J. W. Corn- 
ing, electrical engineer, Boston Elevated 
Railway Company, Boston, Mass. 

Executive Committee—The officers and 
W. J. Harvie, electrical enginecr, Utica 
& Mohawk Valley Railway Company, 
Utica, N. Y.; William Roberts, superin- 
tendent of motive power, Northern Ohio 
Traction and Light Company, Akron, 
Ohio; E. O. Ackerman, engineer main- 
tenance of way, Columbus Railway and 
Light Company, Columbus, Ohio; J. J. 
Murphy, electrical engineer, Chicago 
Union Traction Company, Chicago, Il. 

The opening session of the American 
Street and Interurban Railway Associa- 
tion was held on Wednesday morning, 
when the Hon. F. P. Stoy, mayor of 
Atlantic City, welcomed the railway men. 
This meeting was held jointly with the 
affiliated and allied associations. The 
American association held sessions on 
Wednesday afternoon and on Thursday 
morning and afternoon, winding up ifs 
meeting on Friday, October 18. 

The Claim Agents held meetings at the 
St. Charles Hotel on Monday, Tuesday 
and Wednesday. . 

The Accountants held their meetings at 
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the Chalfonte Hotel on Tuesday, Wednes- 
day and Thursday. 

The annual meeting of the Manufac- 
turers’ association was held at 11 a. M. 
in the casino hall, on Thursday, October 
17. 

The appliance exhibit of the American 
Street and Interurban Railway Manufac- 
turers’ Association presented a remarkable 
aggregation of electrical appliances for 
street railway and allied industries. ‘The 
entire space on the steel pier was utilized, 
the registration booths of the American 
association and the Manufacturers’ asso- 
ciation flanking, respectively, the right 
and left entrances to the pier. To the 
left, in the main entrance, were the fine 
reception rooms of the Electric Ratlway 
Review, the ELrectricaL Review, the 
Electric Traction Weekly, the Railroad 
Gazette and the Street Railway Journal. 
On the right was the elaborate exhibit of 
the Sherwin-Williams Company, with the 
Buckeye Engine Company, the Recording 
Fare Register Company and the National 
Railroad Trolley Guard Company just 
around the corner. ` 

Entering the main walk of the steel 
pier, there was seen the splendid exhibit 
of the General Electric Company. This 
comprised a large exhibit space in the 
foreground, complemented by a handsome 
reception room, where the General Elec- 
tric represenatives entertained their hosts 
of visitors. A feature of the General 
Electric exhibit was a booster set supply- 
ing current to a GE-202 commutating- 
pole, direct-current, series-wound motor, 
which, in turn, drove a GE-90 motor as a 
generator, connected with a water box 
for varying the load. With the booster 
it was possible to get a voltage range 
anywhere from 300 to 900 volts, and the 
exhibit was made to demonstrate the 
sparkless commutating features of the 
motor on extreme variations of voltage 
and overload. The various details 
of the assembly of a 1,000-kilowatt 
vertical Curtis turbine were also shown, 
and the exhibit included smaller geared 
type commutating-pole railway motors, a 
portable motor-driven  air-compressor, 
G. E. rail bonds and terminals, hydraulic 
and pneumatic bonding and rail-driving 
machines, and a G. E. straight-line air- 
brake equipment with emergency valves 
and unit control. 

Flanking either side of the entrance to 
the uncovered portion of the steel pier, 


_and to the right and left, respectively, of 


the General Electric exhibit, was an ex- 
tensive display of the products of the 
Pennsylvania Steel Company and William 
Wharton, Jr., & Company. In this sec- 
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tion of the pier there were the very in- 
teresting displays of the Joseph Dixon 
Crucible Company, the Chicago Pneu- 
matic Tool Company, the H. W. Johns- 
Manville Company, the Lorain Steel Com- 
pany, Wendell & MacDuffie, the American 
Sewer Pipe Company, the Franklin Elec- 
tric Manufacturing Company and the 
Holophane Company. The two last-men- 
tioned companies made a joint exhibit 
showing the “Novi” railway lamp made by 
the Franklin Electric Manufacturing Com- 
pany in a vibratory device, demonstrat- 
ing the ability of the “Novi” lamp to with- 
stand the excessive vibration experienced 
in railway operation. Another very in- 
teresting and valuable demonstration was 
made by the Holophane Company, show- 
ing the actual increase in illuminating in- 
tensity of the special “Novi” Holophane 
reflector. Both for reading purposes and 
for showing up the color values of the seat 
coverings, the display was a remarkable 
tribute to the effectiveness of this form 
of reflector. 

In the next section of the pier were 
the elaborate exhibits of the Ohio Brass 
Company, the Crouse-Hinds Company, 
the Blake Signal and Manufacturing 
Company, tne Consolidated Car Heating 
Company, the National Brake and Elec- 
tric Company, the Electric Storage Bat- 
tery Company, the Southern Exchange 
Company and the Allis-Chalmers Com- 
pany. 

The Allis-Chalmers Company’s exhibit 
was a great attraction for the railway 
men, and the company’s straight-line air- 
brake equipment with the new type “OB” 
governor and emergency valve was set up 
and operated under perfect conditions, 
provoking a great many very favorable 
comments. 

The most elaborate exhibit on the pier 
was that of the Westinghouse companies, 
where every conceivable apparatus or de- 
vice for electric railway operation could 
be found. This exhibit included the en- 
tire hemispherical end of the second sec- 
tion of the steel pier. | 

In the narrow portion of the pier, 
which leads from the second section to 
the aquarium, were located the exhibits 
of the National Carbon Company, the 
Speer Carbon Company, Dossert & Com- 
pany, the Rail Joint Company, the Ster- 
ling Varnish Company, the Pittsburg In- 
sulating Company, Emil Calman & Com- 
pany, Dearborn Drug and Chemical 
Works, United States Electrical Signal 
Company, and the Hale & Kilburn Manu- 
facturing Company. | 

One-half of the aquarium and a con- 
siderable portion flanking each end sec- 
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tion were occupied by the Electric Serv- 
ice Supplies Company. The company’s 
exhibit was most interesting and at- 
tractive. 

The opposite half of the aquarium was 
occupied by the Galena Signal Oil Com- 
pany, flanked by the Gold Car Heating 
and Lighting Company. 

Further along the pier were the in- 
teresting exhibits of the Elmer P. Morris 
Company, the Samson Cordage Works, 
Holmes & Allen, the Crocker-Wheeler 
Company, the Danville Car Company, the 
Western Electric Company, the Ball & 
Wood Company, the D & W Fuse Com- 
pany and the Massachusetts Chemical 
Company. 

Beyond the sun parlor were the ex- 
hibits of Albert & J. M. Anderson, the 
Locke Insulator Manufacturing Com- 
pany, the Goldschmidt Thermit Company, 
United States Graphite Company, the 
Gould Storage Battery Company, the 
Union Electric Company, the Lord Elec- 
tric Company, the Sterling-Meaker Com- 
pany, and the Yale & Towne Manufac- 
turing Company. The latter company 
showed for the first time a new solenoid- 
controlled hoist equipped with a 650-volt, 
direct-current, series-wound crane motor. 
This hoist has been designed particularly 
for service in car barns and repair shops, 
for lifting car bodies and for taking the 
motors from out of the truck frames. In 
addition to this apparatus there was also 
shown a foundry control electric hoist, 
a twenty-ton triplex chain block, an over- 
head trolley system, and a model of a jib 
crane equipped with the company’s tri- 
plex block for car-barn and shop work. 

One of the pleasing features of the 
Manufacturers’ exhibit was the prod- 
igality with regard to the distribution of 
souvenirs, many of which were not only 
very handsome, but of great practicability. 
Among those distributed on the opening 
day of the convention were the following: 
ladies’ hat pin, United States Metal and 
Manufacturing Company; ash tray and 
pocketbooks, Galena Signal Oil Company; 
medallion, Allis-Chalmers Company; 
lead pencils and playing cards, United 
States Graphite Company ; slipper cricket, 
Peter Smith Heater Company; bouquets, 
Buckeve Engine Company; paper weights, 
Southern Exchange Company; medals, 
Western Tube Company; thimble, dice 
box and pencils, Joseph Dixon Crucible 
Company; paper cutter and cane, Shelby 
Tube Company; rubber mat, Massachu- 
setts Chemical Company; foot rule, Elmer 
P. Morris Company; cigarettes, Frank- 
lin Electric Manufacturing Company; 
matches, National Carbon Company; 
matches, Crouse-Hinds Company. 

Among those registered on the opening 
day of the convention were the following: 
R. P. Tell, National Brake and Elec- 
tric Company; A. H. Englund, Electric 
Service Supplies Company; C. B. Coates, 
Chicago Pneumatic Tool Company ; Max 
A. Berg, Electric Service Supplies Com- 
pany; N. W. Storer, Westinghouse Elec- 
tric and Manufacturing Company; J. C. 
McQuiston, Westinghouse Companies’ 
Publishing Department; F. H. Gale and 
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J. R. Lovejoy, General Electric Company ; 
FE. G. Chamberlain, Southern Exchange 
Company; G. W. Spear, Dearborn Drug 
and Chemical Works; C. H. Weeks, Buck- 
eye Engine Company; R. H. Harper and 
lk. D. Killion, Western Electric Company ; 
J. W. Perry, H. W. Johns-Manville Com- 
pany; S. 1. Wailes, National Brake and 
lectrice Company; W. S. Heger, F. C. 
Randall, W. G. Clayton, Allis-Chalmers 
Company; Elmer P. Morris, H. S Tanks, 
P. H. Holmer, Elmer P. Morris Com- 
pany; J. N. Richards and F. F. Vande- 
water, Standard Paint Company; L. O. 
Duclos, Arthur E. Duclos and A. T. Bald- 
win, Massachusetts Chemical Company ; 
W. 5. Sisson, L. W. Downes, G. W. Steere 
and Robert Adams, D & W Fuse Com- 
pany; J. W. Duntley, W. O. Duntley and 
Thomas Aldcorn, Chicago Pneumatic 
Tool Company; D. W. Page, New De- 
parture Manufacturing Company; A. S. 
McCombe, American Sewer Pipe Com- 
pany; H. M. Lauritzen, Holophane Com- 
pany; P. S. Klees, G. O. Curtis, C. N. 
Thorpe and C. Leonard, Franklin Elec- 
tric Manufacturing Company; R. G. 
Whiting, Samson Cordage Works; C. H. 
Spotts, Joseph Dixon Crucible Company ; 
E. A. Dossert, J. J. Dossert, Dossert & 
Company ; C. S. Hawley, Consolidated Car 
Heating Company; A. S. Watts, Locke 
Insulator Manufacturing Company; J. ¥. 
Speer, Speer Carbon Company; William 
Hazelton, C. W. Beaver, Yale & ‘Towne 
Manufacturing Company; E. J. Burke, 
C. S. Blake, Blake Signal and Manufac- 
turing Company; J. S. Crider, O. T. 
Weaver, National Carbon Company; A. F. 
Hills, H. B. Crouse, F. M. Hawkins, 
Crouse-Hinds Company; H. J. Wrape, 
American Carbon and Battery Company; 
R. C. Eccleston, Ridgway Dynamo and 
Engine Company; Harold P. Brown, 
John C. Dolph, Standard Varnish Works; 
E. M. Hamlin, F. W. Lord, G. B. Crane, 
Lord Electric Company; Charles Blizard, 
R. C. Hull, Electric Storage Battery Com- 
any; Richard C. Smith, Safety Insu- 
ated Wire and Cable Company; George 
Loring, National Electric Lamp Associa- 
tion. 
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Kansas Gas, Water, Electric 
Light and Street Railway 
Association. 

The Kansas Gas, Water, Electric Light 
and Street Railway Association met in 
Topeka, Kan., October 9, with E. S. 
Springer, president of the association, in 
the chair. The president in his address 
reviewed the improvements and changes 
made during the past year and spoke of 
the work done by the association. 

The first paper was by E. L. Callahan, 
of the General Electric Company, on the 
“Commercial Importance of Heating De- 
vices to the Central Station.” Mr. Cal- 
lahan gave a practical paper on the intro- 
duction of heating devices and how they 
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could be used to make money for the 
plant. 


W. E. Sweezey, superintendent of the 
Junction City Electric Railway, Light 
and Ice Company, gave an offhand talk, 
which was very practical, on the manage- 
ment of a small plant, and spoke espe- 
cially of how the management should treat 
the public and its customers. 


A paper on the programme that showed 
careful preparation and was one of the 
best received was by J. S. Skinner, super- 
intendent of the Lawrence Electric Light 
Company, on “Increased Sales to Present 
Consumers.” 

“The Underground Water Supply for 
Municipalities of Kansas” was a tabu- 
lated statement of the recent investiga- 
tion made under recent act of the legis- 
lature, and showed what good work had 
already been done. 

Professor B. F. Eyer, of the State Agri- 
cultural College, read a paper by F. W. 
Willcox, of the General Electric Com- 
pany, on “Economies of High-Efficiency 
Lamps.” This subject greatly inter- 
ested every member present. What will 
be the effect on the business, and how best 
to make the most of what the future has 
in store for the tungsten, tantalum and 
Gem, is the query. 

A paper on “The Benefits of the Asso- 
ciation” was to have been given by F. W. 
Mackey, but he was detained. His paper 
will be published in the proceedings. 

“Blectric Law” was treated by John 
C. Nicholson, president of the Electric 
Light Company, of Newton. This took 
up, first, the relation of the company to 
the public; second, the relation of the 
company to third persons, and, third, the 
relation of the company to its employes, 
with special emphasis on the law of 
damages. l 

“Natural Gas vs. Electricity was the 
topic discussed by John T. Huntington, 
superintendent of the Topeka Edison 
Company. Mr. Huntington showed how 
the electric companies could and should 
succeed where they have natural gas as 4 
competitor. st 

“Municipal vs. Private Ownership 0 
Public Utilities’ was the subject of a 
well-digested paper by Jesse Shaw, super 
intendent of the city waterworks 0 
Topeka, who was formerly superintendent 
of the same plant when under private 
ownership. 

The discussions were animated and 10- 
teresting, and in nearly every case Con- 
fined strictly to practical suggestions 0? 
points brought out by the papers read. 

The following officers were elected for 
the ensuing year: Pa 

President, S. L. Brown, of Abi 
first vice-president, A. L. Newman, 0 
Arkansas City; second vice-president, W. 
A. Scouthorn, of Hutchinson; third vice- 
president, W. R. Murrow, of Independ- 
ence; secretary and treasurer, James D. 
Nicholson, of Newton; executive commit- 
tee, W. S. Grosvenor, of Kingman; J. N. 
Wells, of Pittshurg, and Willis Watson, 
of Dodge City. 
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PUMPS AND PUMPING MACHINERY. 


BY JOSEPH H. HART, 


Much has been written on the subject 
of pumps and pumping machinery, but 
this has been confined almost exclusively 
to the subject of relative efficiencies, de- 
sign, constructive details, and a number 
of other points which are not of much 
importance to a man making a decision 
on the type of pump installation for a 
particular purpose. Thus he will readily 
obtain efficiencies of the different types, 
and their various methods of operation, 
but the question of what to install for a 
particular purpose, when reliability, main- 
tenance, and first cost are the important 
features, is practically unanswered. Thus, 
there are in existence to-day, ordinary 
surface pumps, of double and single ac- 
tion, deep-well pumps of the vertical type, 
several systems of pumping machines 
known technically as airlifts, the cen- 
trifugal pumps of single and multiple- 
stage, and the high-speed type known as 
the turbine pump. The choice of a type 
from this collection for a particular pur- 
- pose and the method of installation of one 
or more of these pumps in series or par- 
allel for a particular purpose has not been 
treated with the completeness that the 
importance of the problem warrants. 

Pumps and pumping stations are be- 
coming more and more numerous every- 
where and their purposes more varied. 
The average manufacturer is beginning to 
realize that it is cheaper to install his 
own water supply, than to purchase it, in 
the great majority of cases, even when the 
consumption of water is comparatively 
moderate. This is a foregone conclu- 
sion, that all power plants even of mod- 
erate size, require their own pumping 
equipment, supplying not only the plants 
in large cities where water is attainable 
from the city supply, but also where water 
is obtainable by any other method. Elec- 
trolytic copper refining works employ 
large power plants where the load is con- 
stant and the demand for water fully as 
great as in many railway and lighting sys- 
tems. Refrigerating plants also often 
have large power plants to operate, to 
produce their refrigeration. In fact, the 
list could be stretched out indefinitely, 
and in general, it can be said, whenever 
power is produced even on a moderate 
scale, pumping machinery must be in- 
stalled, not only for a boiler supply, but 
for fire protection and also for the steam 
condenser, when the plant is of such a 
size as to warrant a condensing engine. 
In refrigeration, water is used not only 
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for all these purposes, but also for the 
ammonia condenser, and for the absorber 
as well, if the refrigeration machine is of 
the absorption type. Sufficient has been 
said, however, to show that the demand 
for water is great in nearly all lines of 
manufacture and the result has been 
shown conclusively that it almost invari- 
ably pays for a consumer to install his 
own water supply. 

Under these circumstances he comes 
at once to the choice of a pumping sys- 
tem and method of installation. He wants 
first, reliability; second, small cost of 
maintenance; and third, small first cost. 
These are the important features and are 
in the order named, in regard to their 
relative significance. In the great ma- 
jority of cases the question as to whether 
one pump is absolutely more efficient than 
another is of minor significance. The 
problem involves a broader outlook and 
requires an immediate answer, and this 
depends almost invariably upon the source 
of water supply. If this is obtained from 
lakes or rivers, ordinary surface pumps, 
or a good centrifugal type, or any one 
of the various devices is satisfactory and 
the choice depends upon other factors. 
If the water is obtained froin deep wells 
the choice is limited somewhat by the 
mechanism of the pumps, but reliability 
and maintenance are in reality the im- 
portant factors. In many cases the seeker 
for such installation is without available 
water supply and must obtain this. Often, 
lakes and rivers are cut off by rights of 
way, especially in the large cities and thus 
become unavailable. Wells are the only 
alternative and there is as much variation 
in the type and character of wells as there 
is in that of pumping machinery. 

If the supply of water must be obtained 
from wells almost invariably more than 
one well must be drilled. 

The quantity of water required in many 
modern operations is such that the average 
well is unable, even if of large capacity, to 
supply the necessary output. Thus the 
question becomes one primarily of char- 
acter and number of wells, followed by 
character and number of pumps, with the 
methods of connecting these for the pur- 
pose required. In drilling a well the ques- 
tion of water is problematic. Chances are 
always taken that no water will be ob- 
tained and the nature of water flowing un- 
derground is such that two wells ten feet 
apart may be at opposite extremes in re- 
gard to output. Thus, it is reasonable at 
the beginning to take minimum chances, 
and make a number of shallow wells, in- 
creasing the depth of one or more of these 
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as seems best. Thus, in reality, explora- 
tion must actually occur, whether recog- 
nized or not, and good business principles 
warrant a small output of money at this 
stage. Thus, the man should sink several 
shallow wells, determining their capacity, 
and either increasing the number or depth 
as desired, until the required output is 
obtaincd. The ordinary dictum of well 
diggers that in any case it seldom pays to 
go below 1,500 feet is absolutely true in 
the majority of cases and this figure should 
be cut down considerably, since not only 
is water more unlikely to be obtained at 
these depths, but the character of the 
water itself is often such as to render it 
unfit for boiler consumption and con- 
denser work and many other applications. 

Now, given a number of surface wells 
or surface and moderately deep wells, 
the question of installation of pumping 
machinery in this development becomes 
one of great importance. If the wells are 
entirely surface wells, ordinary surface 
pumps can be installed. These pumps are 
of the ordinary horizontal piston variety 
and are able in practice to lift water from 
a depth of about twenty-six feet. The 
great majority of wells depend, in regard 
to their output, upon the recession in the 
well, however. This is the depth to which 
the surface of the water in the well will 
fall below normal when the water is being 
delivered. If the recession is very great, 
the well drains a larger surrounding ter- 
ritory, and also drains it more rapidlv, 
thus increasing enormously the output of 
the well. Thus an ordinary surface well 
may have a certain definite output when 
the recession is carried to the bottom, but 
if sunk twice as deep and the recession 
then carried to the bottom the output may 
be four times as great. Ordinary surface 
pumps are limited to a depth of twenty- 
six feet on the suction side by the working 
principle back of them. If the recession 
falls below this point the vacuum is 
broken and the pump ceases to operate 
until suction is reestablished. The height 
to which water can be forced on the other 
side is dependent only on the steam press- 
ure obtainable, and the strength of the 
pump to withstand pressure, Such pumps 
have the advantage, however, that a single 
one can be connected to any number of 
wells and water drawn from all at the 
same time. The possibility of breaking 
the vacuum, however, is increased in such 
an installation in direct proportion to the 
number of wells connected. Again, such 
a pump is a large steam eater. There is 
no cut-off in the steam cylinder on ac- 
count of the fact that the pressure must 
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be maintained through the entire stroke 
and the steam exhausts into the atmos- 
phere or condenser at boiler pressure, thus 
causing a large waste. Of course, in min- 
ing operations, ordinary surface pumps 
can be installed at the base of the shaft 
or at places where the suction is always 
Iess than twenty-six feet, and in these 
cases this fails to be a disadvantage and 
the question becomes one of relative effi- 
ciency merely, and first cost in the choice 
of types. However, in surface wells, if 
the recession is carried below twenty-six 
feet, ordinary surface pumps become un- 
available and another type must be se- 
lected. 

The deep-well pump and steam head 
- is an adaptation of the ordinary surface 
pump to meet deep-well requirements. The 
pump is placed at the bottom of the well 
with the shaft vertical and the steam head, 
consisting of steam cylinder and piston, 
at the top in a line directly over pump. 
The shaft on this may be made of any 
length and the disadvantage of a limita- 
tion due to the twenty-six feet suction is 
eliminated. The shaft, in the great ma- 
jority of cases, consists of a wire rope for 
especially deep wells and the action is 
only in one direction, the piston returning 
by the force of gravity to its starting 
point. The advantage of a deep-well 
pump over ordinary surface pumps is 
simply that by increasing the recession 
enormously one pump may be made to do 
the work of several by making one well 
deliver the output. Deep-well heads, 
however, have all the disadvantages from 
an efficiency point of view that ordinary 
surface pumps have. They are large con- 
sumers of steam, but are very reliable, as 
their action is thoroughly understood and 
simple in the extreme. Their first cost 1s 
also small in comparison with other types, 
when single pumps are installed. 

Ilowever, a dcep-well head or deep-well 
pump, rather, can not operate more than 
one well. If the output from this well is 
insufficient to meet the demands additional 
pumps must be installed for each ad- 
ditional well utilized. This applies in 
ceneral to all wells where the surface of 
the water is carried more than twenty- 
six feet below the surface of the ground, 
where ordinary surface pumps become un- 
available unless sunk beneath the surface. 
Under these circumstances the installation 
must consist of often a large number of 
deep-well heads, or of other pumps. Cen- 
trifugal pumps are much more efficient 
than ordinary surface pumps. They are 
limited, however, by the twenty-six feet 
suction effect and can not operate below 
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this level. Deep-well centrifugal pumps, 
operated by electricity at the bottom of 
wells, have been installed and have proven 
satisfactory, but at a large first cost and 
considerable cost of maintenance. The 
only other type available is what is known 
as the air-lift system, and this exists in 
several different developments. The air- 
lift system consists primarily of a com- 
pressor for the production of compressed 
air and a reservoir fur its storage. With 
these accessories or a source of compressed 
air available, the pump proper is sim- 
plicity itself, both in constructive details 
and maintenance. Ifa pipe is inserted in- 
to a well below the water line and com- 
pressed air driven through it, the air in 
rising carries the water with it. The 
bubbles act as little pistons and in ex- 
panding and rising give the water an up- 
ward momentum sufficient to carry it to 
considerable heights. The operation of 
these wells depend simply upon the quan- 
tity of air available end its pressure, and 
is independent of the sources of supply. 
Thus, a single air-reservoir will operate 
any number of wells from almost any 
depth. With reduction valves to vary the 
pressure, water from different depths in 
different wells can be readily lifted to a 
common reservoir, from which it can be 
drawn as needed. A number of other 
types of the air-lift system consist of modi- 
fications of this method, together with an 
adaptation of the ordinary piston pump. 
Thus the air is often made to drive a pis- 
ton, with the consequent lift of water, be- 
fore it escapes and further aids the lift. 
The disadvantages of the air-lift system 
are many, and its advantages are equally 
as numerous. The pump proper is of mini- 
mum first cost, its range of adaptability 
to a number of wells of different output 
and varied depth is remarkable, and it. 13 
practically as efficient as any other type 
in ordinary installations. The action of 
the pump proper in lifting water is fairly 
efficient. The production of compressed 
air, however, in the compressor is very 
inefficient. ILowever, a compressor com- 
pares more than favorably with the opera- 
tion of an ordinary steam cylinder in a 
surface pump. There exists a steam cut- 
off in a compressor so that the expansive 
force of steam is utilized, and hence less 
steam is used. On the other hand, the 
compressor itself, owing to tight packing 
and friction losses and the adiabatic com- 
pression of the air, is about in the same 
class for efficiency as the ordinary surface 
pump. Its range of adaptability, how- 
ever, is much greater. Its first cost also 
is much greater than a single pump, but 
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when several pumps for deep-well heads 
must be installed, the compressor compares 
more than favorably in regard to the first 


cost of installation. A disadvantage exists 


in the fact, however, that the water is 
thoroughly mixed with air on emergence 
and must subside for a period to become 
free of this before use in many applica- 
tions. Thus in condenser work, air 
should be rigidly cut out of the cooling 
coils, if the condenser is of the type used 
in refrigeration work. If a barometric con- 
denser is used, or one in which the water 
comes directly in contact with the steam, 
the presence of air only increases the work 
of maintaining the vacuum. 

In regard to reliability, an air-compres- 
sor is not an absolutely reliable mech- 
anism. In many cases of air-lift water 
supply, the entire plant has been com- 
pelled to be shut down on account of a 
necessary stoppage of the compressor. If 
the air-lift system is installed, at least 
two compressors should be operated. In 
cases where as much as eight or ten wells 
are operated, this is not a serious ques- 
tion, even from a first-cost point of view. 
In regard to reliability, the greater num- 
ber of units installed the more reliable is 
the plant. One or more units can be 
shut down with continued operation of the 
entire plant on diminished water supply, 
but complete shut-down is not necessary. 
If a single pump is installed, undoubtedly 
the centrifugal pump is the most reliable. 
There are no valves to get out of order, 
the load is uniformly constant, and an 
efficient engine may be used to operate 
this, or it may be operated by electricity, 
or by a turbine with very efficient results. 
If the character of the water supply is 
such, however, that this is unavailable, 
deep-well heads should be installed if the 
number of units are few. If this number 
increases to any extent, the air-lift sys- 
tem should invariably be installed. Of 
course, this is a dictum applying in a 
general way to all pump installations. In- 
dividual equipments may have conditions 
such that entirely different conclusions 
may be drawn, but this is the general 
status of the problem as it exists to-day 
in the majority of pumping installations. 

ae ta 
New Quarters for the New 
York Electrical Trades 
School. 

The New York Electrical Trades School 
has recently opened a new building 
equipped with every facility for practical 
instruction at No. 39 West Seventeenth 
street, New York city. The school is 
now making a feature of giving free pub- 
lic lectures on electricity. 
on Tuesday evening, October 15. 
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Some New Foreign Steam Turbine Plants. 


tries in which the use of steam tur- 

bines, both in iarge and small units, 
is receiving the yreatest development. 
Economy of coal is a most important item 
in this region, and the economy which is 
claimed for the steam turbine has led 
to its adoption in a number of the new 
plants, or where new groups are to be 
added to already-existing plants. 
true not only of the large-size turbo-gen- 
erator sets, but also for groups of a mod- 
erate size. Such groups find a ready 
application in large factories and estab- 
lishments of difforent kinds where an 


GN ives in which is one of the coun- 


This is ` 


the city obtains from the distant hydraulic 
plant at Pré-anx-Clées on the river Areuse. 
As the latter plant was running almost up 
to the full extent of its capacity, it be- 
came necessary to look for another source 
of power, and this led to the erection of 
the city plant. Here are installed both 
the new steam turbine outfit and the ro- 
tary converter substation equipment for 
the hydraulic plant. As coal is very ex- 
pensive in Switzerland, the most eco- 


-nomical method of operating was looked 


for. It seems that gas engines have not 
given the results which were expected of 


them; in the plants at Chaux-de-Fonds 


Fie. 1.—450-Horse-POWER TURBINE, CENTRAL POWER PLANT, LAKE NRUCHATEL. 


economical current-generating set for sup- 
plying motors for use throughout the 
shops or for lighting is required. In the fol- 
lowing article an account is given of the 
new electric plant at Neuchatel, which is 
commencing to use steam turbine groups, 
a description of the turbine outfit which 
is in use in one of the large factories, and 
an account of an interesting use of tur- 
bines in a brewing establishment at Rot- 
terdam. 

The new electric station of the city of 
Neuchatel wag erected in order to meet 
with the increasing demands for current, 
and it was decided to build the plant with- 
in the city limits and equip it with steam 
turbine units. The plant thus affords 
an addition to the amount of power which 


and at Bale, the low-carbon gas motors 
which were installed did not meet with 
much favor. Accordingly, steam turbines 
were decided upon, both on account of 
their cconomy and the small space thev 
occupied, seeing that the station had to 
be built as small as possible, owing to 
the high price of ground in the centre of 
the city. 

The Neuchatel station was laid out for 
six boilers of 250 square yards heating 
surface each, four steam turbine units of 
300 kilowatts, and three rotary converter 
groups of 300 kilowatts, besides three 
smaller greups of seventy kilowatts. The 
boiler plant contains two boilers at 
present of the water-tube type and built 
by the Guilleaume Werke, of Neustadt. 


A superheater of seventy square yards 
surface is also used. The furnace grates 
have a surface of six square yards, and the 
production of steam is thirty pounds per 
square vard of surface, with an evapora- 
tion of ten pounds of water per pound of 
of coal. The superheating can reach as 
high as fifty degrees centigrade. 

The steam turbine group which is 
mounted in the Neuchatel station is 
shown in Fig. 1. This group has a capacity 
of 300 kilowatts, with a steam pressure of 
cleven atmospheres at the inlet. It is 
of the condensing type, the condenser 
with its pumps being located in the base- 
ment underneath the group. When work- 
ing at the full load of 300 kilowatts, the 
turbine operates at a speed of 3,000 revo- 
lutions per minute, or at 3,050 when 
running at no load. This speed can be 
varied some ten per cent on cither side 
of the normal by regulating the spring 
on the governor. 

This turbine was built by the Swiss 
firm, Brown, Boveri & Company, at 
Baden, and it follows the general lines 
of the Parsons reaction wheel such as 
this firm have been constructing for some 
time ‘past. 

Special attention is given in these tur- 
bines as regards the lubrication, seeing 
the high speed at which thev are run. Oil 
under pressure of ons or two atmospheres 
comes from below into a circular groove 
placed between the bearings and the shaft, 
and the result is that the entire bearing 
is full of oil, and the different parts of 
the bearing allow a uniform friction on 
the shaft. The oil pump, which is op- 
erated by a countershaft worked from the 
turbine, draws the oil from a reservoir 
in the foundation plate of the turbine, 
and a water circulation is provided in 
order to keep the oil cooled. At the Neu- 
chatel plant this water is supplied by an 
injector working upon the city water 
mains, while the water for the cooling is 
taken from the lake. In cases where 
water is scarce, the water can be turned 
into the feed-water tanks. By this ar- 
rangement the temperature of the oil is 
kept down to about forty degrees centi- 
građe. 

The dynamo which is mounted upon 
the turbine shaft is a direct-current ma- 
chine, and was also constructed by the 
Brown-Boveri firm. It is almost en- 
tirely enclosed, and is bolted down to 
the main foundation plate, being pro- 
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vided with a separate bearing on the outer 
end. This machine is designed to run 
at a constant speed of 3,000 revolutions 
per minute, and accordingly its size has 
been much reduced for its capacity of 
300 kilowatts at this high speed. The 
reduction in size of such a dynamo which 
is built for the high speed of the modern 
steam turbines makes it difficult to secure 
a good self-regulation of the voltage, 
seeing that it is desired to obtain less 
than eight per cent drop in voltage from 
no load to full load. Such a small drop 
is more easily obtained in the large 
units, but in the present case the 
designers have been able after con- 
siderable work to secure a small drop 
even in these machines. It has been 
found best to adopt a system of com- 
pounding the fields, but this differs from 
the method which is usually employed in 
compound-wound machines in that the 
fields which are formed by the series and 
the shunt windings are not superposed, 
but placed at right angles to each other. 
The object of this arrangement is to ob- 
tain a resultant field from the armature 
and field-windings which shall have a 
fixed position in space and therefore does 
not shift its place under varying loads 
on the machine. Consequently the com- 
mutation axis is not displaced and there 
is but a small amount of sparking at the 
brushes. With this method, using a long 
form of commutator whose segments are 
held at the middle and at the ends by 
steel braces against the action of cen- 
trifugal force and employing copper 
brushes, the machine is found to give a 
very regular running without sparking or 
undue heating, or without requiring any 
shifting of the brushes for variations of 
load. When running alone, such a system 
has all the needed advantages, and the 
only drawback comes when parallel run- 
ning with other machines is desired. In 
this event it is necessary to have the 
switchboard disposed as is usual for com- 
pound working, using compensating bars, 
balancing resistances, etc. 

The makers gave a guarantee of 24.8 
pounds of steam (using eleven atmos- 
pheres pressure at the inlet) per kilo- 
watt-hour at full load, and 27.2 pounds 
at half-load, with the condenser water not 
to exceed twenty degrees centigrade. Com- 
paring this with the performance of some 
of the recently built steam turbines of the 
same make and of about the same capacity, 
it may be remarked that the turbine in- 
stalled at the Coise station, of 200 kilo- 
watts, gave 21.1 pounds of steam per kilo- 
watt-hour, but in this case the pressure 
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was 12.5 atmospheres, and the superheat- 
ing was carried on to a higher extent, or 
at 250 degrecs. In the Tschöpeln station, 
the turbine of 400 kilowatts, working at. 
seven and one-half atmospheres, used 
23.1 pounds of steam per kilowatt-hour on 
the tests, which came considerably under 
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Under the normal running conditions, 
the tests which were made at the Baden 
factory upon the present turbine showed 
that the steam consumption for normal 
working is 23.1 pounds per kilowatt, while 
the tests carried on at the, Neuchatel sta- 
tion gave about the same figure. 


Fic. 2.—200-HorsE-POWER TURBINE IN BREWERY, ROTTERDAM. 


the guarantee of 26.4 pounds. Again, in 
the Indret plant a 300-kilowatt turbine 
working on fourteen atmospheres, gave 
23.3 pounds per kilowatt-hour, but here 
the work of condensation was not counted. 


Fic, 3.—ELEVATION SHOWING WATER- 
HEATING PLANT. 


These differences come from the varying 
conditions under which the turbines are 
operated. In building them it may be 
desired to have a special economy at full 
load, but in this case a corresponding in- 
crease of consumption at small loads will 
be found. 


The present plant has been erected 
under the general supervision of chief 
engineer R. Chavannes, one of the lead- 
ing Swiss engineers, to whom we are in- 
debted for the preceding details. 

The turbine-dynamo group which has 
been installed in the large brewing and 
ice-making establishment of Oranjeboom, 
at Rotterdam, presents a special interest 
from the conditions under which it is 
operated, and shows the advantages which 
may be gained by using the exhaust steam 
from the turbines in factories and plants 
of different kinds. 

In the present case the use of a steam 
turbine was preferred for the following 


-= reasons. A 7%00-horse-power steam engine 


had been in operation here, and it was 
used for the brewery and also to operate 
an ice-machine, also working a transmis- 
sion shafting and a 130-kilowatt, direct- 
current dynamo. The latter generator 
supplied current for different motor-op- 
erated devices in the factory as well as 
for the lighting. Owing to the fact that 
the engine was obliged to run on a light 
load at certain times, it was decided to 
put in a smaller group consisting of an 
engine and a 130-kilowatt dynamo, with 
direct coupling. A steam turbine set of 
the Brown-Boveri type was chosen for the 
purpose. This turbine allowed the use 
of exhaust steam in a very economical 
way, which is one of the interesting points 
about the present plant, and shows what 
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an advantage is obtained from the turbine 
groups under certain conditions. 

The water which was needed in this 
large establishment for rinsing and scour- 
ing the barrels, as well as for other uses, 
was contained in a reservoir placed in the 
upper story of the building. Before using, 
this water was heated up to ninety de- 
grees centigrade by means of steam which 
was taken direct from the boilers. It 
was found that this method, which was 
very expensive owing to the great con- 
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heat of the steam. Again, given the 
usual consumption of water, at an initial 
temperature of fifteen degrees, it is heated 
only to forty-five degrees, and from this 
point to the required heat of ninety de- 
grees steam must be injected into the 
water directly from the boilers. Such a 
plant, with an ordinary engine would be 
costly to set up and would have a low 
efficiency. With a turbine dynamo, on 
the contrary, the exhaust steam can be 
mixed directly with the water by means 
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sumption of steam, could be modified by 
the use of the turbine, which allowed of 
bringing the exhaust steam directly into 
the water of the reservoir. This can be 
done, owing to the fact that the exhaust 
steam from the turbine contains no traces 
of oil. The water which is used for rins- 
ing the barrels must be quite pure and 
free from oil, and to use the exhaust 
steam from an ordinary engine a system 
similar to a set of surface condensers to 
prevent contact between the steam and 
the water is used. But such a device must 
be of large size so as to utilize all the 
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of special injecting nozzles which plunge 
into the cold water and allow the latter 
to absorb all the heat of the steam. - 
The appearance of the steam turbine 
group, which is of the most recent de- 
sign, is shown in Fig. 2. It works under 
a steam pressure of 130 pounds, using 
superheated steam at 250 degrees centi- 
grade and operating at a speed of 3,000 
revolutions per minute. The dynamo, 
which is designed by the same company, 
works at 115 to 120 volts. This group 
has a total length of about twenty feet 
and a width of four feet. The foundation 


633 


plate of the group rests upon four masses 
of beton. Four bearings are used, two 
for the turbine and two for the dynamo. 
An elastic coupling is placed on the shaft 
so as to connect the two machines. The 
exciter is mounted on the outer end of 
the dynamo shaft. Mounted on the tur- 
bine is the main operating hand-wheel, 
working the inlet valve and allowing 
steam to enter the distributing chamber 
on the right of the hand-wheel. To the 
left is the governor of the turbine, which 


acts upon the steam inlet by a system of 
levers. The steam thus passes through 
the turbine from left to right and es- 
capes by the exhaust pipe, passing thence 
to the water-heating apparatus. 

The direct-current generator is of the 
specially designed type for use with steam 
turbines, and operates on the same sys- 
tem as the Neuchatel machine men- 
tioned above. In these machines the 
outer field is of ring-form and has no 
projecting poles; the armature windings 
are held in grooves by means of strips. 

The hand-wheel mounted on a column 
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in front of the turbine serves to operate 
a two-way valve by means of a rod and 
gear transmission. This valve is 
mounted upon the exhaust pipe of the 
turbine, just below the latter. By the 
use of the valve the steam is allowed to 
pass up to the top story for the water 
heating, or into a hydro-cjector of the 
Körting type, which is placed in the en- 
gine room (Fig. 3). As the consumption 
of steam is much smaller by the use of 
the condenser (hydro-ejector) than when 
the turbine works on counter-pressure, 
which occurs when the water-heating is 
in use, the turbine is run on condensa- 
tion during the hours when the water is 
not required to be heated. The steam 
which passes to the top-story reaches a 
set of horizontal pipes running across the 
water reservoir, and a set of vertical 
tubes plunge into the water. On the 
ends are special nozzles which cause the 
steam to set up a water circulation, s0 as 
to give a uniform heating. As the best 
condition of working deoii upon the 
relation of the steam output to the coun- 
ter-pressure of the water, the large or 
small amount of steam which is left over 
from running the dynamo at variable 
loads is used to the best advantage by 
varying the height of the tubes in the 
water. They are therefore disposed in 
two ranges at different heights. For a 
small steam supply, the upper sct is used 
alone, and when the amount increases, 
the lower set also comes into action. A 
number of tubes may also be thrown in 
or out of action by an automatic device 
according to the steam supply. In this 
way the plant is able to work automatic- 
ally for all the loads on the turbine. 
Fig. 4 shows a view of a turbine plant 
of considerable size which has heen in- 


stalled in one of the Swiss factories, the 


large weaving establishment of P. Heine 
& Company, located at Arbon. Electric 
motors of different sizes are used to a 
large extent throughout the factory for 
operating the weaving machines. To pro- 
duce the current which is needed for the 
motors, as well as for the lighting of 
the premises, a plant laid out on the most 
modern principles has been erected in one 
part of the building. This is one of 
the largest and most complete steam tur- 
hine plants for private use which is to 
be found in the country. The three steam 
turbines which are represented here are 
all of the same type, and are built along 
the line of the groups just described. The 
eapacitv of these groups is 280 horse- 
They differ, however, from the 
former turbine sets in that each turbine 


power. 
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is coupled direct to two dynamos. One 
of the latter is a direct-current genera- 
tor, while the second is a three-phase al- 
ternator. The total output of the plant 
is therefore 840 horse-power. In this 
view the details of the governor and the 
main operating hand-whecl may be clearly 
scen. A marble panel switchboard for 
operating the direct and alternating-cur- 


rent circuits is placed at the end of the 


machine hall. 
—___«@—___ 
Electric Interurban Lines in 
Ohio. 

The electric interurban lines of Ohio 
have, in obedience to the requirements of 
the railroad commission act, rendered 
their first annual report to the railroad 
commission. Included in these are only 
interurban lines with some few city lines 
whose business is so intermingled with 
the interurban business that a separation 
has been impossible. 


Strictly city lines 
have made no. report. 


There are fifty- 
seven operating clectrie companies in- 
cluded in the statement, the statistics of 
which are as follows: 


Main line mileage, 2,106.12 miles ; to- 


tal mileage, 2,646.14 miles. 

Capital stock, 
preferred, $15,964,225; total capital stock 
$114,326.903; entire funded debt, $32,- 
920,000, : 

Interest on funded debt, $3,668,033.51 ; 
cost of construction and equipment, $171,- 
165,925.84; average cost per mile, $52,- 


542.14. 


Gross carnings for Ohio, $12,256,- 
659.85; operating cxpenses for Ohio, 


$7,403,396.05 ; 
$4,863,334.52; miscellaneous income, 
$112,150.65; total income, $4,973 933; 

Payments from total income, includ- 
ing interest on fixed charges, $4,342,- 
748.08; net income, $1,092,221.42; divi- 
dends, ae , $433,584; surplus from apoia 
tions, $710, 148.72. l 

Total passenger revenue for Ohio, 
$10,533,963.76; total passenger earn- 
ings for Ohio, $10,920,912.18; total 
freight revenue for Ohio, $620,980.76. 

Number persons employed, 6,952. 

Salaries to employés and 
$3,984,558.42. 

Accidents for the year in Ohio: Pas- 
sengers killed, 16; injured, 723; travelers 
on highways killed, 27; injured, 188; em- 
ployés killed, 13; injured, 188; trespas- 
sers killed, 27; ae 47; total killed, 
83: injured, 1,146. 

The list of killed and injured includes 
those in cities where electric lines do both 
city and interurban business. 


officers, 


common, $98,362,678 ; 


income from operations, 
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EXPERIENCE WITH A GROUNDED 
NEUTRAL ON THE HIGH-TENSION 
SYSTEM OF THE INTERBOROUGH 
RAPID TRANSIT COMPANY.’ 


BY GEORGE I. RHODES. 


The chief circumstance which led to the 
grounding of the neutral of the Inter- 
borough Rapid Transit Company’s high- 
tension system was the serious nature of 
cable burn-outs. As a rule the detectors 
gave indication of a ground on one leg of 
the system from five to thirty minutes be- 
fore the circuit-breaker opened, but on 
account of the large number of feeders 
connected it was practically impossible to 
isolate the damaged feeder before the 
short-circuit occurred. In a total of twelve 
operating burn-outs, the grounded cable 
was located but twice in time to prevent 
trouble. 

In view of the fact that one phase of a 
cable almost invariably grounded some 
time before short-cireniting, it was de- 
cided to ground the neutral through a re- 
sistance of proper magnitude to allow 
sufficient current to flow to remove the 
grounded feeder without affecting the sys- 
tem in any other way. It is obvious that 
with only two feeders to a substation, a 
ground on one of them will open the cir- 
cuit-breakers of both, and that the cer- 
tainty of continuous operation of the sub- 
station 
feeders, 


increases with the number of 


The scheme of grounding the neutral as 
originally proposed was as follows: The 
neutral point of each generator was con- 
nected to a common or neutral bus-bar 
through a disconnecting switeh and a 
current transformer. The transformer 
operated a relav on the main switch of 
the generator. 
grounded through a resistance of about sIXx 


ohms in each power station, making about . 


three ohms’ resistance between the neutral 
and ground of the combined system. In 
case of a ground, the maximum possible 
current was 1,000 amperes per rheostat, 
all of which was generated by the 
erounded generator. The relays on the 
feeder-switches were set to operate 10- 
stantancously at 300 amperes, and the 
generator relays at about 900 amperes 
after five seconds. Under these conditions 
it was to be expected that a ground on 
a cable would instantly remove it from 
service before any other disturbance could 
result. . 
The neutral rheostats were of the iron 
grid type having a resistance of about six 


i- 
! Abstract of a paper read before me American Inst 
tute of Electrical Engineers, October 1 ; 


The neutral bus-bar was 
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ohms and a reactance at twenty-five cycles 
of about 0.3 ohm. They were made up in 
sixteen series sections, each insulated from 
the others and from the ground by porce- 
lain insulators. Each section was made 
up of six series groups of cast-iron grids 
connected two parallel and twelve series 
per group. Each grid was made up of 
ten bars 0.25 inch by 0.75 inch by six 
inches, and two bars 0.25 inch by 0.75 
inch by four inches. Extra grids were 
used to adjust the resistance to the re- 
quired value. The rheostat will carry 
1,000 amperes for two minutes, a capacity 
far in excess of anything that would be 
required in service. 

With the scheme as above outlined, very 
serious trouble was encountered from the 
triple-frequency cross currents in thie 
neutral connections. These neutral cur- 
rents fluctuated very rapidly from nothing 
to one-half full-load current per generator. 
Upon synchronizing there was a very large 
rush of current in the neutral, so large in 
fact that with four generators running 
it was very difficult to synchronize a fifth 
with its neutral grounded.’ These cross- 
currents had such serious effects on the 
operation of the system that the scheme 
of grounding the neutral was delayed for 
a time to allow making some experiments. 

An oscillographic study of the neutral 
currents was made and has been described 
fully.2 The records proved without a 
doubt that the currents were caused by ir- 
regularities in the angular velocity of the 
prime movers and unequal excitations of 
the generators. Tt was found that the 
insertion of resistance in the neutral con- 
nections of the generators would reduce 
the currents to a safe value. This, how- 
ever, was undesirable on account of ‘the 
variable resistance in the ground circuit, 
depending on the number of generators 
in operation. Furthermore, resistances of 
sufficient magnitude and capacity would 
have occupied too much space to be used 
in these power stations. 

It was finally decided that full protec- 
tion could be obtained by connecting but 
one line generator at a time to the neutral 
bus-bar in each power station. The 
transformers in the neutral connections 
were also disconnected from the relays on 
the main generator switch. Even with 
but one gencrator grounded in each power 
Station, the interchange of current 
through the neutral rheostats, and the 
tie-line between the stations, is at times 


rience with a Grounded Neutral on a High- 
Rieker, Electric Journal, 


tw Expe 
Tension Plant.” C. W. 
September, 1906. 

2**Neutral Currents of a Three-Phase Grounded 
8ystem,” Electric Journal, July, 1907. 
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large enough to make it undesirable to 
open the neutral disconnecting switch of 
a live generator. 

The Interborough Rapid Transit Com- 
pany’s system was operated for about 
three and one-half years without a 
grounded neutral, in which time about 
160 miles of cable was operated for three 
vears and 340 miles for one-half year. 
Since grounding the neutral, the system 
has been in operation for two vears with 
about 340 miles of cable. 

Previous to grounding the neutral, 
there were twelve distinct operating burn- 
outs, and since then there have been six- 
teen. It appears from this fact, that 
grounding the neutral has had no material 
effect on the number of burn-outs. This 
is as was expected. 

Of the twelve burn-outs occurring pre- 
vious to the grounding of the system, 
four shut down the power station; one 
other shut down two substations, and four 
more shut down one substation. Of the 
other three which did not shut down the 
substation, two were isolated in time to 
prevent a short-circuit. In all of these 
cases, there were five or six cables to a 
substation. During inost of this period 
only the Seventy-fourth street power sta- 
tion was in operation, so that there were 
no tie-line troubles. ' 

Of the sixteen burn-outs that have oc- 
curred since grounding the neutral, not 
one has caused a shut-down of either 
power station; eight have shut down the 
substation fed by the cable, two have 
caused one other feeder to open, and six 
have caused no disturbance other than the 
opening of the switches of the feeder in 
trouble. In three of the cases in which 
the substation was shut down, the tie-line 
between the power stations opened, but 
without disturbing the operation of either. 
Of the eight, burn-outs which shut down 
the substation, three were stations having 
three feeders each, one having four 
feeders, two having five feeders, and two 
having six feeders. Of the other eight 
burn-outs which did not shut down the 
substation, two were substations having 
three feeders each, two having four 
feeders, two having five feeders, one hav- 
ing six feeders, and one having seven 


feeders. 
Previous to 
neutral, the switches operated with ex- 
plosive violence on the short-circuiting of 
a cable, at times throwing oil and burning 
the contacts. Under present operating 
conditions, however, the switches always 
open very quietly, so quietly in most cases 


the grounding of the 


that it was necessary to install a tell-tale 
to indicate when there had been abnormal 
current through the neutral rheostats. 

Before grounding the system, in all 
burn-outs the cable was so badly injured 
that it was impossible to make any bridge 
test, and it was necessary to open a great 
many manholes before locating the 
trouble. Of the sixteen burn-outs that 
have occurred since the grounding of the 
neutral, fourteen of them were in such 
condition that the fault could be easily 
located by the Murray loop method. In 
most of these cases but one leg was 
grounded. In the two cases where all 
three legs were grounded, making the 
bridge test impossible, the burn-out was 
the result of very severe mechanical in- 
jury. Locations of the fault are always 
made within a duct length, even on the 
longest cables of more than 45,000 feet. 
The saving in time effected by this ac- 
curate predetermination of the trouble by 
the bridge method is an important factor 
in the time necessary to restore a substa- 
tion to normal conditions of operation. 

It is probable that something would be 
gained by increasing the resistance be- 
tween the neutral and ground. When the 
scheme was first contemplated, it was 
planned to ground the neutral through 
six ohms, there being at that time but 
one power station. Now with two stations 
in parallel the effective grounding is 
through but three ohms, making the possi- 
ble ground current twice that originally 
planned for. There is no doubt but that 
with the resistance as first decided upon 
there would have been fewer substation 
shut-downs. : 

From the above data, it is seen that 
grounding the neutral of this system 
through a series resistance has been quite 
successful. It has greatly reduced the 
disturbance from cable burn-outs and the 
time necessary to restore an injured cable 


to service. 
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Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
October 29, for the following material: 
twenty-two distribution cabinets and 
panels, one motor-drive outfit, for delivery 
at Charleston, S. C.; miscellaneous elec- 
trical supplies, 40,000 glass-tube fuses, 
for Mare Island, Cal.; one motor- 
generator set for Norfolk, Va. 
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THE GROUNDED NEUTRAL, WITH AND 
WITHOUT SERIES RESISTANCE, 
IN HIGH-TENSION SYSTEMS. 


BY PAUL M. LINCOLN. 


The object of this paper is to raise for 
discussion the question of grounding the 
neutral, a question that continually con- 
fronts the engineer operating an alternat- 
ing-current generating, transmitting, or 
distributing system. 

The questions that would arise in the 
mind of the operating engineer would 
probably be these: 

1. Why should the neutral be 
grounded? What advantage would be 
gained, if any? and what disadvantages 
would be encountered ? 

2. Ifa ground is used, shall it be at 
one point of the system, or several ? 

3. Shall a resistance be used between 
the neutral and the ground? and if 
grounded at several points, shall a resist- 
ance be used in each place? 

4, If a resistance is used, how much? 
and what shall be its current-carrying 
capacity ? 

5. What character of resistance is 
best? 

Advantages—(a) Electromotive force 
between conductor and ground remains 
fixed and constant. 

(b) Prevents abnormal static induction 
on neighboring circuits. 


(c) Provides opportunity for using the- 


ground as a working conductor. 

(d) Makes possible the detection (and 
immediate removal if desired) of any 
grounded portion of the system. 

(e) Insures equality in the condenser 
current drawn from each phase. 

Disadvantages—(f) One ground dis- 
ables a part or the whole of the system. 

(g) A proper ground is difficult to ob- 
tain. 

If an operating engineer has come to 
the conclusion that his neutral should be 
grounded, the next question is, naturally, 
that concerning the number of places to 
ground—whether it shall be at his power 
plant or plants only, or at other points 
where neutrals can be obtained. The an- 
swer to this question usually depends upon 
the object sought in grounding. If it is the 
use of the ground as a working conductor, 
there must naturally be grounds both at 
the generating and receiving points. On 
the other hand, if the object is to prevent 
an abnormal voltage rise on any con- 
ductor, due to the grounding of another, 
then the grounding of the neutral at one 


1 Abstract of a paper read before the American Insti- 
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point is sufficient and in most cases 
preferable. 

Probably the most important question 
in connection with this whole matter of 
grounding the neutral is that as to the use 
of resistance between the neutral and 
ground and the amount of resistance that 
is best. In any polyphase system, so long 
as each conductor has the same capacity, 
the same insulation from ground, and a 
balanced load, the neutral will remain at 
ground potential, whether it is connected 
to ground or not. In other words, so 
long as conditions on the transmitting or 
distributing system remain normal there 
is no occasion for grounding the neutral, 
as nothing will be accomplished thereby. 
The object sought in grounding the 
neutral is to take care, not of normal con- 
ditions, but abnormal ones. It is the 
first thought of the operating engineer to 
maintain his service, and he therefore in- 
stalls automatic circuit-breakers and other 
devices to protect his system in case of an 
abnormal condition arising. The ab- 
normal conditions that may arise are: 
1, short-circuits; 2, open circuits, and 3, 
grounds. 

1. By short-circuits is meant acci- 
dental connection in any manner be- 
tween conductors of opposite polarity. It 
is evident that under this condition the 
behavior of automatic devices is in no way 
influenced by grounding the neutral, so 
that the consideration of this contingency 
is not pertinent to this paper. 

2. In a three-phase line, with the 
neutral grounded at both generating and 
receiving stations, the ground will, under 
normal conditions, carry no current, even 
though the ground be of zero resistance. 
If, however, one of the conductors should 
break, the ground immediately begins to 
carry current. If induction or synchron- 
ous motors are being used at the receiving 
end, the three-phase relation will be ap- 
proximately maintained, the degree of ap- 
proximation depending upon the ground 
resistance and upon the relative motor 
load to non-motor load. If the neutral is 
grounded at one point only, an open cir- 
cuit in one conductor will have an effect 
no different from that which would take 
place if the neutral were not grounded, 
except that the distribution of charging 
current between conductors will be some- 
what disturbed and more or less of this 
current would pass through the ground 
connection. 

3. A ground is the most frequent ab- 
normal condition that is encountered, and 
also is the one most affected by grounding 
the neutral. With the neutral connected 
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direct to ground, another ground on any 
conductor means a short-circuit; the 
action of automatic circuit-breakers will 
then take place accordingly. The amount 
of current that will flow through such a 
short-circuit can be limited by inserting 
resistance, and practically the only object 
of resistance is to cause such a limitation 
of current. 

The flow of excessive currents, such as 
would take place were there no resistance, 
is detrimental for several reasons. It 
throws an unnecessarily great strain upon 
the circuit-breakers which are called upon 
to interrupt the current. The large cur- 
rent flow which takes place may cause a 
phase distortion and drop of voltage 
which may, in turn, be sufficient to cause 
synchronous apparatus on the line to drop 
out of step. Almost invariably an arc 
takes place at the point of grounding of 
conductors, and an excessive current will 
cause excessive destruction at this point. 
A dead short-circuit on any system causes 
a heavy shock due to the tremendous cur- 
rents, and a consequent tendency to dis- 
tort the windings of any synchronous ap- 
paratus connected to the system. 

All of these objections can be overcome 
to a greater or less degree by resistance 
in the neutral. Increased neutral resist- 
ance, however, while it limits the current 
flow through a grounded conductor and 
overcomes the above objections, can do so 
only by allowing an increase in the poten- 
tial of the two good conductors above 
ground while the current flows. If the 
object in grounding is to prevent such an 
abnormal rise, the inserting of resistance 
tends to defeat that purpose. The choice 
of the proper resistance becomes a ques- 
tion of compromise between the disad- 
vantages of going to either extreme. 
There seem to be good reasons for adopt- 
ing a ground resistance which will lie 
between the following limits: On the one 
hand, large enough to prevent a severe 
shock to the system; or the voltage on 
the affected phase dropping to a point 
where the synchronous apparatus will 
drop out of step. This consideration will 
dictate a resistance that will not allow 
more than, say, three times full-load cur- 
rent at the most to flow through the arma- 
tures of the generators supplying the cir- 
cults. On the other hand, the resistance 
must be small enough to permit sufficient 
current to flow to trip the heaviest circuit- 
breaker on the system. 

If a ground resistance be used, the 
question of its current-carrying capacity 
is an important one. Since current 1s 
drawn through the ground resistance only 
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during emergencies, its capacity should 
be chosen to meet the maximum that any 
emergency can throw upon it. Usually 
the time during which current will flow 
is limited to the time required to trip a 
circuit-breaker, probably not more than a 
few seconds at most. The quantity of 
current that will flow as a maximum is 
also fixed as that which is required to 
trip out the heaviest set circuit-breaker. 
The question of current-carrying capacity 
is therefore one which depends upon the 
character and setting of the safety devices 
used. 

As to the character of resistance, per- 
manency is the most essential. Consider- 
able latitude is allowable in the amount of 
resistance, but that latitude does allow 
variations of many hundred per cent, such 
as past experience has shown is apt to 
take place with graphite mixtures or 
similar structures. A metallic resistance 
is satisfactory but has the objection of 
being expensive and bulky when the volt- 
ages involved are high. This problem has 
not yet been satisfactorily solved, but it 
seems probable that where high resistances 
are demanded—200 ohms or more—some 
form of non-metallic resistance will be 
found of sufficiently permanent character 
to be satisfactory. 


$=. 
THE GROUNDED NEUTRAL.’ 


BY F. G. CLARK. 


During the consideration of the design 
of one high-tension installation, the ques- 
tion of grounding the neutral was in- 
vestigated, and resulted in a decision 
to ground the neutral points of the 
gerierators through a limiting resist- 
ance. It was my privilege to contribute 
to that design and to recommend that this 
resistance be omitted. 

The installation comprises a power 
station centrally located for the ultimate 
conditions prescribed, but unfavorable to 
the preliminary electrification of a steam 
railroad requiring seven substations, and 
underground and overhead transmission 
of three-phase current at 11,000 volts and 
twenty-five cycles. 

The protective features are low-equiva- 
lent lightning arresters, inverse time-ele- 
ment relays or circuit-breakers, a peculiar 
method of operating exciters, and the 
grounded neutral. A voltage regulator 
has lately been installed and has a bearing 
on the situation. 

The neutral point of each generator 1s 
Jed to a bus-bar through a fourth pole 
of the generator circuit-breaker. The 
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neutral bus-bar is connected to one end 
of a cast grid resistance suitably insulated. 
The other end of the resistance is con- 
nected to a ground plate located in earth 
kept moist with salt water. There is 6.7 
ohms’ resistance, or sufficient to allow 
1,000 amperes in the neutral circuit in 
the event of a ground. A current of 1,000 
amperes will raise the temperature of the 
resistance approximately 1,000 degrees 
Fahrenheit in one minute. An ammeter 
on the switchboard indicates the amount 
of current in the neutral connection. A 
pilot lamp lights whenever fifty amperes 
or more flows through the resistance. 
This lamp remains lighted until an aux- 
iliary circuit is opened, and has been in- 
strumental in determining the number of 
short-circuits that were also grounds. 

The grounded neutral affords protection 
against rises in potential and high-fre- 
quency oscillations due to grounds. 
Grounding the neutral has the disad- 
vantage of increasing the number of short- 
circuits, and consequently the interrup- 
tions of service. There are conditions 
peculiar to each installation which have a 
bearing on this question, and these condi- 
tions determine the necessity of a resist- 
ance in the neutral circuit, the amount of 
resistance to be used, whether more than 
one generator should be grounded. 

A consideration of these facts led to a 
decision to use a resistance of 6.7 ohms 
in the power station of the installation de- 
scribed. It was anticipated that this re- 
sistance would allow sufficient current to 
flow through any ground which might oc- 
cur to clear the system of that ground, and 
that grounds on two legs or short-circuits 
would be cleared by the inverse time-ele- 
ment relays, or, if very close to the power 
station, by an interruption of service due 
to the “killing” of excitation. The events 
of operation indicate that the neutral 
ground is essential and that the other pro- 
tective features perform their functions 
suitably. 

Conditions obtain, however, which miti- 
gate against the proper operation of this 
protective feature. One instance will 
serve to illustrate this point. A wire- 
rigged sloop which had been anchored 
near a cable-house drifted out of the 
channel until a stay-line connected with 
one leg of the transmission circuit, caus- 
ing a ground. The ground held for about 
three minutes, when the boat shifted and 
another part of the rigging connected with 
a second leg, causing a short-circuit which 
opened the circuit-breaker. The current 
in the ground circuit was approximately 
400 amperes, which was not sufficient to 
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open any of the circuit-breakers between 
the ground and the power station. It was 
enough, however, to burn off an anchor 
chain and several of the wire stays on the 
boat, and to raise the temperature of the 
neutral resistance to that of a bright-red 


heat. 

When the ground occurred, the neutral 
point rose from 0 to about 2,700 volts, 
and the two ungrounded legs were ap- 
proximately 9,000 volts to ground. The 
electrostatic condition very nearly ap- 
proached that which would obtain in an 
ungrounded system. The lightning ar- 
resters being set at 8,500 volts, began to 
discharge, and oscillations were a possi- 
bility. 

The inductive drop and the resistance 
of the ground, added to the set resistance 
of 6.7 ohms, were sufficient to limit the 
current to 400 amperes. With the 6.7- 
ohm resistance out, the current would 
have been above 650 amperes, or sufficient 
to have opened the nearest controlling cir- 
cuit-breaker in less than one second. The 
inductive drop was about 1,000 volts and 
the resistance through the ground suffi- 
cient to divert the current to the numerous 
telephone lines as paths of least resistance. 
The fact that telephone troubles are not 
coincident with grounds of short duration 
would seem to indicate that induction is 
not an important factor in this particular 
case. There have been no indications of 
trouble in telephone or telegraph lines 
due to induced potential. 

Some action must be taken to prevent 
this ground current from causing trouble. 
The grounded neutral is a preventer of 
electrostatic troubles and therefore should 
be retained. The resistance is a positive 
detriment to receiving the full benefit of 
this effect. It should, therefore, be 
omitted whenever the local conditions will 
permit. In the case described this can be 
done without perceptibly increasing the 
hazard to apparatus. This would enable 
the relays to clear any of the grounds that 
have occurred within five seconds. 

During two years’ operation there have 
been over seventy short-circuits. About 
twenty-five of these have caused substation 
interruptions, and six have been close 
enough to cause power station interrup- 
tions. About one-half of these short-cir- 
cuits showed a ground connection. There 
have been ten grounds, of which the 
neutral ground cleared eight. One held 
for four minutes and one for three 
minutes, both developing into two-wire 
short-circuits. 

It is quite probable that in a system 
operating with underground cables only, 
there would be no outside disturbances in 
connection with sustained grounds. The 
lead sheaths which are generally bonded 
together in manholes would provide the 
path of least resistance for the ground cir- 
cuit. The ultimate installation will re- 
quire underground cables, and except for 
the greater power effects, and greater 
charging current, will alter the present 
situation but little. 
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Photoelectric Property of 
Selenium. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

Permit me to call your attention to an 
error appearing in your interesting article 
entitled “A New Selenium Cell,” which 
I have just read in the October 12 issue 
of your esteemed publication. Doubtless 
I am in the main responsible for said 
error, in not being more explicit in cover- 
ing this point during our conversation 
over the telephone; at any rate it is most 
important that a correction be made. 
Near the end of the article on page 595 


you say: “It is interesting to note in this 


connection Mr. Hammer’s contention 
that there is no such thing as ‘photo- 
electric action’ of the selenium cell; that 
is, if one puts a cell in circuit with a 
galvanometer and allows a light to fall 
upon it, no deflection is obtained, as has 
been asserted; in other words, there is no 
electromotive force set up. The effect 
of the light is merely to change the resist- 
ance of the selenium layer so as to allow 
a larger current, supplied from some 
other source, to flow through the circuit.” 

The idea which I meant to convey was 
that when selenium cells were made with 
an enclosing chamber protecting them 
from the atmosphere, as in the case with 
the type of cell which I have devised, 


there would be no “photoelectric” action , 


when said cell was placed in circuit with 
a galvanometer and a light allowed to 
fall upon the selenium. Of course, when 
a battery was included in the circuit the 
current from this battery would deflect 
the galvanometer needle in, a varying de- 
gree, dependent upon the variation in 
the resistance of the selenium, which in 
turn would vary in accordance with the 
intensity of the light shining upon it. 
On the other hand, if selenium cells are 
made (and they have in the past, as a 
rule, thus been made) with the selenium 
exposed to atmospheric conditions, the 
selenium takes up a certain amount of 
moisture, etc., and when such a cell is con- 
nected to a galvanometer without a bat- 
tery in circuit the cell itself becomes a 
form of primary battery, and when a 
powerful light is allowed to fall upon the 
selenium cell, reducing its resistance suf- 
ficiently, a current passes through the 
galvanometer and the needle deflects to 
a greater or less degree, frequently caus- 
ing rise to speculations as to the wonder- 
ful “photoelectric” properties of selenium. 
In many early types of selenium cells, 
copper wires and plates were used and 
the cells were exposed to the atmosphere, 
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thus causing selenides of copper to form, 
and measurements made day after day 
gave entirely different results; the cells 
were constantly deteriorating, and it has 
been my aim and object to obviate this 
deterioration, prevent photoelectric ac- 
tion, and secure reliability and constancy, 
as well as to take advantage of the well- 
known properties of quartz in permitting 
the very short wave-lengths to pass 
through the containing vessel, which 
would be entirely cut off by a glass en- 
velope. I trust I have made my con- 
tention entirely clear and thank you for 
the opportunity of setting myself right 
before your readers. 
| WILLIAM J. HAMMER. 
New York city, October 14, 1907. 
t 


“Papers and Conventions.” 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

. The article in the ELECTRICAL REVIEW 
under date of September 21, relating to 
“Papers and Conventions,” was read with 
a good deal of interest. As a member 
of the National Electric Light Association 
and also of the American Gas Institute, I 
feel exactly the same as you do, as to the 
time given up to the reading of the dif- 


ferent papers at our annual conventions. 


The whole time is often taken for the 
reading only of the papers and no time is 
left open for the discussion or for ques- 
tions being asked, bearing upon these 
same papers. If one-half or one-third, as 
you state, of the number of ‘papers, were 
read, this would give ample time for any 
and all queries and discussions for the dif- 
ferent members to participate in, which 
I think would be of great benefit to a 
great majority of the members, especially 
so to the managers of the smaller stations. 
R. E. Brown, 
General Manager Mankato Gas and Elec- 
tric Light Company. _ 
Mankato, Minn., October 9. 


An Aluminum Motor Wanted. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

We beg to inquire if you can furnish 
us with the name and address of a manu- 
facturer of an aluminum motor intended 
for ærial navigation. 

Henry W. PEABODY & COMPANY. 
17 State street, 
New York, October 8. 


— e 


Victoria Falls Power. 


A brief report of an interview with 
Ralph D. Mershon, who returned to Eng- 
land recently from a visit to South Africa 
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in the interests of the Victoria’ Falls- 
Power Company, is given in the Elec- 
trical Engineer, London. With regard to 
the project to transmit power from the 
Victoria Falls to the Rand, he stated that 
there was no doubt in his mind that such 
a transmission could be profitably effected. 
It was in 1897 that he carried out a series 
of experiments on high voltages, and three 
years ago undertook a series of further 
investigations along the same lines that 
enabled him to make the report he did to 
the Victoria Falls Power Company, 
Limited, as to the practicability of the 
project. On his present visit to South 
Africa he had personally inspected the 
Victoria Falls both above and below the 


gorge, and he was satisfied that an excel- 


lent electrical development could be made 
up to, if need be, 300,000 horse-power; 
and if means were taken, which could 


probably be done very economically, to 


conserve the water some little distance 
back from the falls, there would be a fur- 
ther large addition to the power that 
would be available. The immediate work 
before the company is the early provision 
of a further steam-driven electrical gen- 
erating station on the Rand. At the mo- 
ment the company with its two existing 
stations is quite unable to cope with the 
demand for power, and it has been com- 
pelled in advance of the erection of the 
new station to arrange for an extension of 
the existing station at Brakpan. With re- 
gard to the erection of the’ new 24,000 


-horse-power station, it is taking every 


possible mcans to expedite its completion 
and that was the work which was engag- 
ing his attention at the moment. 
e á 
The American Society of Me- 
chanical Engineers. 


The American Society of Mechanical 
Engineers will hold its next regular 
monthly meeting on Tuesday evening, 
November 12, at 8.15 o’clock, in the En- 
gineering Societies Building, 29 West 
Thirty-ninth street, New York. 

The principal address will be made by 
Charles R. Pratt and will treat of features 
on construction and operation of the gear- 
less traction electric elevator, which 1s 
being installed in the Singer and Metro- 
politan Life, New York’s two highest 
buildings. The paper will be discussed 
by engineers and architects from New 
York, Philadelphia and Chicago. It 1s 
expected that the subject will be very ex- 
haustively treated from the view of the 
architect and the engineer. The mem- 
bers of all professions are cordially in- 
vited to attend. 


October 19, 1907 


Electrical Dinner Given by 

| Mr. Huntley. 

Charles R. Huntley, president of the 
Buffalo General Electric Company and a 
former president of the National Electric 
Light Association, tendered a dinner to 
some of his former associates in the elec- 
trical business at Delmonico’s, New York 
city, Saturday evening, October 12. The 
occasion was marked in a high degree by 
a friendly reunion spirit, old friends 
greeting their host and each other, in 
many instances the first time for half a 
score of years and more. 

Mr. Huntley, whose birthday the oc- 
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laboratory and shop, and of other phases 
of electrical science of early days. 

No better dinner was ever served at 
Delmonico’s. The table was a work of 
art, decorated and electrically lighted 
luxuriantly, with a fountain playing in 
the centre. Musicians were concealed be- 
hind ferns in a corner of the room. A 
flashlight photograph of the scene taken 
at the beginning of the festivities is pre- 
sented on this page. 

In addition to the host and speakers, 
there were present: i 

George Urban, George J. Jackson, Henry 


D. Stanley, A. J. DeCamp, Charles D. 
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Increase in Production and 
Exportation of Japanese 
Copper. 

Referring to the export of copper from 
Japan, Consul-General H. B. Miller, of 
Yokohama, furnishes the following sta- 
tistics from an Osaka, Japan, paper: 

The total shipments of copper last year 
compared with the two previous years were 
as follows: 


—— mm 


Year. Pounds 
1904... 46,587,509 | $6,453,000 
TOG bier Saree cea en 45,886,809 8,084, 

75,481,152 | 12,502,000 


DINNER oF Mr. CHARLES R. HUNTLEY To OLD-TIME ELECTRICAL ACQUAINTANCES, DELMONICO’s, OCTOBER 12, 1907. 


casion commemorated, looking fully ten 
years younger than the age he admitted, 
with his two sons, extended the most cor- 
dial of greetings to friends from Chicago, 
Boston, Pittsburg, Philadelphia and New 
York. Brief addresses of a reminiscent 
nature were made by a number of those 
present, among the speakers being Dr. 
Edward Weston, Nikola Tesla, Samuel 
Insull, William Stanley, John J. Carty, 
W. J. Clark, A. H. Patterson, C. L. Ed- 
gar, T. C. Martin and H. G. Stott. Dr. 
Weston was particularly interesting in 
speaking of historical pioneer work of the 


Shain, E. F. Peck, H. L. Shippy, Cyrus 
O. Baker, Dr. W. M. Habirshaw, Ambrose 
Butler, Arthur Williams, John A. Seely, 
Hugh Harrison, Robert Corey, E. F. 
Keifer, P. C. Ackerman, James Kempster, 
George F. Porter, Charles W. Price, E. E. 
Bartlett, J. R. Lovejoy, Alex. Henderson 


and Morris W. Mead. 

At the conclusion of the dinner, with 
much joviality, and on motion of Mr. 
C. O. Baker, warmly seconded by Mr. 
James Kempster, Mr. Huntley was unan- 
imously elected permanent annual host 
of the gathering, and then, with clasped 
hands, all united in singing “Auld Lang 


Syne.” 


The largest exportations last year were 
from Kobe, which port handled 45,122,- 
156 pounds, of which 17,935,030 went 
to Hongkong, 6,515,130 to China, and 
1,181,044 to the United States, while the 
balance went to European countries. 
Since the demand of the Chinese Govern- 
ment ceased, the copper trade in Osaka 
has been almost completely transferred to 
Kobe, on account of the great activity in 
the shipment to Europe. There has been 
an increase in the shipments to Europe 


this year, and up to the end of July the 
value exported from Kobe amounted to 


$6,654,000. 
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THE RAILWAY SIGNAL ASSOCIATION. 


ANNUAL MEETING, MILWAUKEE, WIS., 


OCTOBER 8, 9 AND 10. 


The first session of the annual meeting 
of the Railway Signal Association was 
called to order in the Public Service 
Building, Milwaukee, Wis., Tuesday, 
October 8, at 10 a. M., President J. A. 
Peabody, Chicago & Northwestern Rail- 
way, presiding. Upon the session being 
called to order the Honorable Sherburn 
M. Becker, mayor of Milwaukee, delivered 
an address of welcome, to which the presi- 
dent responded. The president’s address 


was next in order, after which the regu- 


lar order of business was considered, the 
first item being the consideration of 
minutes of previous meeting, which were 
adopted as printed. 

The secretary then made a statement to 
the convention that, in accordance with 
instructions received at one of the meet- 
ings of the executive committee, a register 
had been prepared and placed in an ante- 
room adjoining the auditorium, for 
all members to register and ad- 
vised all members to take advantage of 
the same and place their names therein; 
also announced that banquet tickets could 
be procured at secretary’s desk. 

Under head of new business there was 
nothing to report. 

Next in order was the report of, the 
special committee on “Changes and Con- 
stitution.” After some discussion the re- 
port of the committee was accepted as a 
whole. 

Next in order was the report of com- 
mittee No. 8, “Standard Specifications 
for Electric Interlocking,” L. R. Clausen, 
Chicago, Milwaukee & St. Paul Railroad, 
chairman, The discussion on this con- 
sumed about four hours. Minor changes 
were made in some of the paragraphs. 
principally changing of the wording and 
not of the meaning, up to page 23, leav- 
ing the remainder of the report to be 
considered during the year and a further 
report to be presented at the annual meet- 
ing in 1908. On Wednesday morning 
there were reports of committee No. 1, 
“Automatic Block Signal Systems,” and 
of committee No. 6, “Costs and Estimates 
for Installation.” 

The afternoon was devoted to the re- 
port of the special committee on “Sig- 
naling.” Diagram No, 1 was taken up 
and considered, and it was decided to 
eliminate “No. 4—Stop Within Certain 
Limits.” On “Requisites of Installation” 
it was decided that instead of having the 
table along the “Requisites” giving indi- 
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cations as to which kind of signaling it 
referred to, this should be repeated under 
their various heads. This would mean 
that with some of the requisites it would 
be necessary to repeat them five times. 
After discussing this at some length, and 
closing time arriving, motion was made 
and carried that the report be referred 
back to the committee for further action. 

On Thursday morning the report of 
committee No. 4, “Standard Specifica- 
tions for Automatic Block Signaling,” 
was accepted as a progress report, and re- 
ferred back to the committee. 

Committee No. 14, “Foreign Current 
on Automatic Block Signaling,” was 
taken up and after some discussion was 
accepted and the committee discharged. 

Committee No. 11, “Signal Lamps,” 
was taken up and accepted as a progress 
report. 

Committee No. 2, “Maintenance of 
Automatic Block Signals,” was taken up 
and an hour devoted to the discussion, all 
speakers considering it a very able report. 
Finally it was carried that the report be 
accepted and be printed in the minutes 
of the proccedings for the benefit of the 
members. 

Report of committee No. 12, “Rubber 
Covered Wire and Cables,” was taken up 
and a very spirited discussion on the sub- 
ject was maintained for one hour, and as 
the closing time had arrived the discus- 
sion closed with the action of the con- 
vention that the report be referred back 
to the committee and that the report of 
1906 be continued until further action 
can be taxen. 

The next business was the selection of 


meeting place for 1908, Washington, 


D. C., being selected on first ballot. 

The election of officers resulted as fol- 
lows: 

President, A. H. Rudd, Pennsylvania 
Railroad, Philadelphia. 

Senior vice-president, C. R. Clausen, 
Chicago, Milwaukee & St. Paul Railway, 


West Milwaukee. 


Junior vice-president, H. S. Balliet, 
Grand Central Station, New York. 

Secretary-treasurer, C. C. Rosenberg, 
Bethlehem, Pa. 

Eastern representative, F. P. Patenall, 
Baltimore & Ohio Railroad, Baltimore, 
Md. 

Western representative, C. E. Denny, 
Lake Shore & Michigan Southern Rail- 
road, Cleveland, Ohio. 

Meeting adjourned to meet at Wash- 
ington, D. C., October 13, 14, 15, 1908. 

There were 300 members and seventy 
ladies present. 
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The Signal Appliance Association en- 
tertained the ladies by theatre parties, 
trolley rides, etc. The annual banquet 
was held at the Hotel Pfister, Wednesday 
evening, with 280 in attendance. 

The appliance manufacturers and sup- 
ply houses made exhibits and were tepre: 
sented as follows: 

The Rail Joint Gea ae F. Scher- 
merhorn, G. A. Hagar, V. C. Armstrong, 
R. W. Smith, W. E. Clark, S. J. Collins, 
L. F. Braine. 

Railroad Supply Guas W. 
Vogel, S. Deutsch, C. B. Cogswell, Jr. 

General Electric Company, signal ap- 
paratus—F. B. Corey, A. W. Jones. 

Duplex Metals Company, wire—A. P. 
Eckert. 

Westinghouse Machine Company, stor- 
age battery—D. C. Arlington. 

General Storage Battery Company— 
Wilbur H. Young, J. L. Jones. 

The Adams & Westlake Company, 
lamps—G. A. Walters, Alexander S. An- 
derson, William J. Piersen, H. G. Tur- 
ney, C. B. Carson. i 

Gordon Battery Company—E. M. 
Deems. 

The American Railway Signal Com- 
pany—George L. Weiss, H. M. Abernethy, 


.J. L. Burrows, H. D. Abernethy, R. Eis- 


man. 

Northwestern Manufacturing Company, 
signal supplies—W. Stark Smith, F. W. 
Ells. 

Fairbanks, Morse & Company, g88 
and gasolene engines—A. A. Taylor, J. A. 
Steele, F. von Schlegell, R. A. Patterson, 
W. J. ONeill. 

W. F. Bossert Manufacturing Com- 
pany, adjustable switch brary F. 
Bossert. 

Electric Storage Battery—G. H. Atkin, 
T. B. Entz, M. E. Beck, W. F. Bauer. 

Continental Signal Company —George 
H. Paine, W. A. D. Short, H. E. Brash- 
ares, Gaylord Thomas. 

Battery Supplies Company—k. G. 
Dodge, president; E. E. Hudson, F. J. 
Lepreau. 

The Union Switch and Signal Com- 
pany—H. G. Prout, vice-president; J. S. 
Hobson, S. G. Johnson, W. M. Vander- 
sluis, Lee Holliday, T. H. Patenall, G. 
Blackmore, H. W. Griffin, L. F. Howard, 
W. E. Foster, T. G. Wilson, A. G. Wil- 
son, C. B. Gracey, C. F. Porteous, C. C. 
White, W. H. Cadwallader. 

The Wilson Company, publishers— 
J. N. Reynolds. 

Bryant Zine Company, signal supplies 
A. F. Klink, president; M. R. Briney, 
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H. J. Hovey, R. I. Baird, A. B. Weeks, 
C. B. Schoenmehl. 

American Vulcanized Fibre Company— 
John Barrows. 3 

Edison Manufacturing Company, bat- 
teries—W. M. Brodie, C. W. Patrick. 

Railway Specialty and Supply Com- 
pany, signal supplies—P. W. Moore, F. A. 
Preston. 

Quincy, Manchester, Sargent Company. 


insulated and rail joints—G. C. Isbester. , 


Federal Railway Signal Company—L. 
Griffith, A. Dean, H. H. Cade, C. Henze. 

Stevenson Electric Switch Company— 
A. E. Stevenson. 

Railroad Gazette—L. B. Sherman. 

McClintock Manufacturing Company, 


signal apparatus—E. McClinton, W. M. 


McClintock, Chas. H. Decker. 

Dressel Railway Lamp Works, lamps— 
J. M. Brown, F. W. Edmunds. 

Galena Oil Company, illuminating oils 
—J. W. Bunn. 

Corning Glass Works—T. C. Cameron. 

C. H. Whall & Company, fibre—F. H. 
Whall. 

Handlan Buck Manufacturing Com- 
pany, lamps—A. J. Handlan, Jr., W. W. 
Bentz. | 

The Railway Equipment and Publish- 
ing Company—J. Alex. Brown. 

Hall Signal Company—W. J. Gilling- 
ham, Jr. 

Gould ‘Storage Battery Company— 
H. N. Powers, G. G. Milne. 

General Railway Signal Company— 
H. M. Sperry, George McDonough, J. L. 
Langdon, Ed. Halbleib, F. M. Moffett, 
W. K. Howe, L. Thomas. 

Hayes Manufacturing Company, de- 
railing switches—S. W. Hayes, W. H. 


Davis. 
—— 0 


The Supply of Hard Wood. 

Although the demand for hard-wood 
lumber is greater than ever before, the 
annual cut to-day is a billion feet less 
than it was seven years ago. In this same 
period the wholesale price of the different 
classes of hard-wood lumber has advanced 
from twenty-five to sixty-five per cent. 
The shortage of hard-wood lumber will 
cause dismay in a number of industrics, 
particularly to the railroad, telegraph and 
telephone companies. This condition 
leads to the question, where is the future 
supply of hard woods to be found? The 
cut in Ohio and Indiana, which seven 
years ago led all other states, has fallen 
off one-half. Illinois, Iowa, Kentucky, 
Michigan, Minnesota, Missouri, New Jer- 
sey, Tennessee, Texas, West Virginia and 
Wisconsin have also declined in hard- 
Wood production. ‘The chief centres of 
production now lie in the Lake states, the 
lower Mississippi valley and the Appa- 
lachian Mountains. It would scem that 
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the future production will lie in the Ap- 
palachian Mountains. They contain the 
largest body of hard-wood timber left in 
the United States. Protected from fire 
and reckless cutting, they produce the 
best kind of timber, since their soil and 
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Caisson Sections for the 
Detroit River Tunnel. 

The accompanying illustrations show 
two of the sections of the great Detroit 
river tunnel floating down the St. Clair 
river from the shipyard at St. Clair, Mich. 


EnD View or UNDER-RIVER SECTION, DETROIT RIVER TUNNEL. 


climate combine to make heavy stands and 
rapid growth. Rightly managed, the an- 
nual productive capacity of the 75,000,- 
000 acres of forest lands in the Appa- 


There will be ten sections, each 260 feet 
long, for a double track, each tube being 
twenty-three feet, four inches in diameter. 
These sections will be laid in a trench 


SipE-ViEw oF UNDER-RIVER NECTION, DETROIT RIVER TUNNEL. 


lachians would be 20,000,000 feet of hard 
wood. 

Circular No. 116 of the Forest Service, 
entitled “The Waning Hard Wood Sup- 
ply,” discussing this situation, may be 
had on application to the Forester, Forest 
Service, Washington, D. C. 


dredged in the bottom of the river, and 
encased in cement. The subaqueous por- 
tion of the tunnel will be 2,625 feet in 
length; the westerly open cut will be 
1,540 feet; the westerly approach, 2,129 
feet; the easterly approach, 3,193 feet, 
and the easterly open cut, 3,300 feet, 
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making the total length of excavation 
12,786 feet. This is a trifle less than two 
and one-half miles. 

The tunnel will cost $10,000,000, and 
it is stated will be completed by June, 
1909. It is for the Michigan Central 
Railroad, and connects the United States 
with Canada under the Detroit river. The 
annual capacity will be 1,000,000 cars, 


increasing the present facilities over 300. 


per cent. 
—— 0M 
The Open Sale of Bell 
Telephones. 


Last week a brief announcement was 
made of the intention of the American 
Telephone and Telegraph Company to 
offer the standard Bell telephone equip- 
ment, manufactured by the Western Elec- 
tric Company, for sale in the open market. 
A Boston correspondent furnishes the fol- 
lowing additional information : 

“Henceforth, it appears that the man- 
agement of the Bell system is going to 
make a sharp distinction between two de- 
partments of its activities. On the one 
side it is going to sell telephonic apparatus 
to all comers; on the other side it will 
deal in telephone service, including, where 
that is desired, the rental and maintenance 
of instruments. Anybody, who has the 
price, can get Bell telephones now, and in 
any number. If a householder wants to 
secure two telephones and the appropriate 
apparatus with which to connect house 
and stable he will be supplied with what 
has become recognized as a great improve- 
ment on the speaking tube. If an inde- 
pendent organization wants to purchase 
a million telephones with all the allied 
apparatus it can secure just the same 
plant as the companies of the Bell sys- 
tem possess. Whether these telephones 
will or will not be connected with the 
Bell companies makes no difference so far 
as the sale of appliances goes. Already 
the Western Electric Company, the manu- 
facturing associate of the Bell companies 
of the United States, has for some years 
supplied telephones to other countries and 
some forms of telephonic apparatus, out- 
side of transmitter and receiver, to private 
interests in this country. 

“The difficulty up to this time with 
making this broad policy general has been 
that the Western Electric Company has 
necded more plant. Its full energies have 
been required to supply the demands of 
the Bell companies alone. The record of 
growth in the number of instruments in 
the hands of licensees and sub-licensees 
suggests the great efforts that have had to 
be made to keep up with the ever-increas- 
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ing demand for Bell service. At the end 
of 1896 there were 772,627 instruments, 
transmitters and receivers being counted 
separately, in the hands of licensees. The 
number at the end of 1900 had grown to 
1,952,412. On December 31, 1903, it 
stood at 3,779,517. By the end of 1905 it 
had reached 5,698,258, while the latest 
report of the American Telephone and 
Telegraph Company shows that at the be- 
ginning of the current year 7,107,836 in- 
struments were interconnected in the Bell 
system, each one subject to maintenance 
and to replacement when worn out. 

“To prepare for future demands and to 
execute the new policy, certain very large 
additions to the Chicago factory of the 
Western Electric Company have been 
made, so that it is now in a position 
to attend to the normal increase of the 
needs of the Bell companies and at the 
game time to take care of outside orders. 
President Theodore N. Vail, of the 
American Telephone and Telegraph Com- 
pany, has said that no considerable direct 
increase of income is expected from this 
project, but that a great indirect advan- 
tage is foreseen from improved relations 
between the public and all the associated 
Bell companies, since there has been 
prevalent an erroneous idea that the 
charges of these companies for their serv- 
ices have been based on a monopoly of 
telephone instruments, whereas in reality 
the instrument is but a small part of the 
plant required in giving telephone serv- 
ice. The official statement that has just 
been- published indicates that this change 
of policy may cause it to be more clearly 
understood than before by the public that 
the Bell companies’ sole claim for patron- 
age is based on their ability to furnish the 
best service at reasonable prices, and not 
on any instrument monopoly. 

“As a new competitor among the manu- 
facturers of telephonic apparatus for 


general sale the Western Electric Com- 
pany represents one of the largest single 
electrical industries in the world. It was 
started in Cleveland in 1869 as a small 
instrument shop. It was moved the fol- 
lowing year to Chicago, where in the days 
before Dr. Bell invented the telephone it 
was devoted largely to the manufacture of 
annunciators and telegraphic instruments. 
It later was a large producer of are lamps, 
but during the remarkable expansion of 
Bell telephone projects it has come more 
and more to specialize on telephonic appa- 
ratus. Its scope is distinctly interna- 
tional, for at the present time the Western 
Electric Company owns and_ operates 
factories, warehouses and offices in the fol- 
lowing cities: Chicago, New York, San 
Francisco, Philadelphia, Montreal, Ant- 
werp, Berlin, London, Paris, Tokio, St 
Petersburg, Vienna and Milan.” di 
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The Measurement of Electro- 
lytic Resistance. 

The following method of measuring 
electrolytic resistance without using elec- 
trodes was devised by W. S. Franklin 
and L. A. Freudenberger. It depends 
upon the use of a transformer, the 
primary of which is supplied with an 
alternating current, while the secondary 
consists of a single “turn” of liquid, the 
resistance of which is to be measured. 
This liquid is contained in a glass ring 
formed of two concentric cylinders with 
the edges ground plane and covered with 
two flat glass plates. In one arrangement 
for measuring the resistance a three- 
legged transformer core was employed, 
the electrolytic “turn” being placed 
around one outer leg and a secondary of 
wire around the other. The primary coil 
was wound in two parts so that when a 
current was passed through it and the 
secondary circuits were open, there would 
be no current set up in a test coil placed 
on the central leg and connected either 
to a telephone receiver or a special alter- 
nating-current galvanometer. Then when 
the glass vessel is filled with the 
electrolyte under investigation, the cur- 
rents set up in this upset the magnetic 


balance of the system causing a current 


to flow in the test coil. By varying the 
resistance in the wire coil on the other 
outside leg the system could again be 
balanced and at this time the resistance 
in this circuit was equal to that of the 
electrolyte. Another arrangement con- 
sisted in employing two independent 
transformer cores with primary coils con- 
nected in series; around one the electro- 
lytic conductor was placed, and around 
the other the wire secondary. With the 
two secondary circuits open an inter- 
mediate connection between the two trans- 
formers and the centre of an inductance — 
connected between the supply maine 
should give rise to no current, but this 
balance is upset by filling the glass vessel 
with electrolyte and the balance again re- 
stored by means of the wire secondary. In 
these experiments a disturbing element 
is the eddy currents set up in the elec- 
trolyte. To allow for this, the glass 
vessel was filled about three-quarters full 
of the electrolyte and placed so that the 
circuit was not completed. In this way 


the disturbing effect of that amount of 


electrolyte was determined when that due 
to the total quantity could be computed. 
The observations made in this way gave 
results in good agreement with those of 


Kohlrausch and Holborn.—The Physical 
Review. 


- October 19, 1907 . 


The Kendall Gold-Mining Fly 
wheel Motor-Generator Set. 
In the September issue of the “General 
Electric Review,” published by the Gen- 
eral Electric Companys publication 
bureau, H. H. Clark gives a brief descrip- 
tion of an interesting electrical hoisting 
equipment recently built by the General 
Electric Company for the Kendall Gold 
Mining Company, of Kendall, Mont. 
This hoisting equipment was designed 
to raise 2,000 pounds of ore from a 1,000- 
foot level every 103 seconds when operat- 


Fic, 1.—HoRrsE-POWER INPUT. UNBALANCED 
OPERATION. 


ing two drums, and every 170 seconds 
when a single drum only was in operation. 

The mine shaft has two compartments, 
and extends vertically to a depth of 1,000 
feet. Two cylindrical drums are used, 
which are provided with the usual clutches 
for individual and combined running, each 
drum operating a compartment in which 
the weight of the rope is always balanced 
by an individual tail rope, whether the 
other compartment is working or not. 
This rope is one inch in diameter, and 
weighs 1.6 pounds per foot, the hoisting 
speed being 1,000 feet per minute. Each 
compartment is supplied with one skip 
weighing 1,400 pounds, and having a 
capacity of 2,000 pounds of ore. 

Figs. 1 and 2 show the theoretical curves 
of horse-power input to the hoist, both 
when running one compartment (unbal- 
anced operation) and two compartments 
(balanced operation). From these curves 
the unusual demand which occurs during 


the period of acceleration is made very 


apparent. | 

The capacity of the generating station 
being somewhat limited, the large rush 
of current incident to starting and ac- 
celerating the hoist tends to produce un- 
desirable voltage fluctuations in the sys- 
tem, and the equipment here described 
was designed to eliminate this trouble and 
improve the regulation of the line. 

To this end an outfit was supplied 
which permits of the most perfect speed 
control, allowing the load to be accelerated 
as rapidly or as gradually as desired. The 
equipment was also supplied with a means 
of equalizing the demand upon the power 
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system, so that instead of being intermit- 
tent in character it is practically constant. 

The system of control has the further 
great advantage of electrically braking the 
load in a manner which not only gives 
complete control over the retardation of 
the moving parts of the hoist, but also 
returns a considerable portion of their 
kinetic energy to the flywheel. 

The hoist equipment comprises a shunt- 
wound direct-current motor, arranged to 
be geared to the hoisting drums, the mo- 
tor receiving its power from a motor-gen- 
erator set driven from the main power 
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Fic. 2.—Horse-PowErR Input. BALANCED 
OPERATION. 

system. This set consists of an induc- 
tion motor, and a direct-current genera- 
tor, with a flywheel swung between them, 
and a direct-current exciter overhung at 
one end of the set. The function of this 
latter machine is to excite the field of the 
generator and that of the direct-current 
hoist motor. The speed and direction of 
rotation of the latter machine is controlled 
by varying the field strength of the direct- 
current generator by means of a rheostatic 
controller, which is conveniently located 
for the hoist operator. 

In this set the induction motor is a 
three-phase, sixty-cycle, form M variable- 
speed machine, while the direct-current 
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when the demand on the line is at a maxi- 
mum. 

In order to obtain this effect on the 
part of the flywheel of alternately storing 
and surrendering energy, the induction 
motor is arranged for variable-speed op- 
eration; changes in speed being auto- 
matically controlled by the variation of 
the main line current, which is led 
through a small three-phase regulating 
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Fie, 8.—DIAGRAM OF CONNECTIONS OF FLY- 
WHEEL MOTOR-GENERATOR HOISTING 
EQUIPMENT. 

motor operating a water rheostat in series 
with the secondary winding of the 
motor. 

The torque which is produced by the 
full-load value of the main-line current 
in the windings of the regulating motor 
is exactly balanced by the weight of the 
moving parts of the water rheostat, so that 
there is no change in the resistance that 
is in series with the rotor winding of the 


motor-generator set so long as the motor 


is taking full load current. If, however, it 
should demand more or less, there is 
an immediate movement of the water rheo- 
stat, tending to accelerate or retard the 
speed of the motor-generator set to such 
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Fic. 4.—CURVE A, CURRENT INPUT oF Hoist MOTOR; CURVE B, CURRENT INPUT OF 
INDUCTION MOTOR OF MoTor-GENERATOR SET. 


generator is provided with commutating 
poles, and is designed for operating with 
a very weak field at all loads. 

Fig. 3 shows the diagram of connec- 
tions of the complete equipment. 

The flywheel is a steel casting, ma- 
chined all over and perfectly balanced ; it 
weighs about 12,000 pounds and operates 
at a peripheral speed of about 18,000 feet 
per minute. The wheel is used to store 
energy when the hoist is not in operation, 
and is called upon to give up this energy 


a point that the induction motor once 
more takes full load, and the movement 
of the water rheostat is stopped. 

The voltage of the exciter is maintained 
at a constant value during the speed vari- 
ation of the motor-generator set by means 
of a Tirrill regulator. 

Referring once more to Figs. 1 and 2, 
attention is called to the curve which 
shows the kilovolt-ampere input to the 
induction motor when a flywheel genera- 
tor set is used. In these curves the un- 
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desirable starting peak has entirely dis- 
appeared ; it was to secure this result that 
this equipment was designed. 

Fig. 4 shows the curves of current in- 
put to the hoist motor and induction mo- 
tor that were obtained from actual test, 
carried on at the works of the General 
Electric Company under conditions of 
load approximating, as nearly as possible, 
those which the set would be required to 
meet after installation at the mine. This 
figure shows very clearly indeed, how well 
the automatic devices perform the duty 
required of them, keeping the demand on 
the line practically constant, while the 
hoisting motor was called upon for sev- 
eral times its full-load capacity. 

This equipment has now been installed 
for several months, and is operating to 
the complete satisfaction of the pur- 
chasers, a8 evidenced by letters received 
from their engineers commenting upon 
the behavior of the outfit. 

____»@=——_—- 
“For California.” 

The October number of the magazine 
For California, published by the Cali- 
fornia Promotion Committee, is devoted 
to electric traction in the state. Few gen- 
eral readers are aware of the strides made 
recently in the production of electric 
power from California’s mountain 
streams, or the extensive and highly di- 
versified uses to which the current is 
being applied in manufacturing and 
transportation. 

This greatly extended use of electricity 
as a cheap and perfect motive power has 
been made possible by the late improve- 
ments in transmission. It is now possible 
to send electric power, generated in some 
cañon well up in the Sierras, several 
hundred miles to the cities and valleys, 
and to the busy manufacturing area sur- 
rounding San Francisco Bay. 

An article is contributed by J. M. Eddy, 
on Stockton’s electric railways; electric 
traction in Los Angeles county is outlined 
by H. S. Kneedler; William Robertson 
writes of electricity in the development 
of Fresno county; Clarence E. Edwords 
contributes a page on the use of elec- 
tricity on farms; Joseph T. Brooks tells 
about electric traction in Santa Clara 
county; and E. M. Van Frank writes in a 
similar vein on the electric traction of So- 
noma county; there is an article on power 
from California mountain streams, by 
Walter J. Kenyon; an astonishing list of 
California power stations is given. Ar- 
ticles are contributed by staff writers on 
the “Development of Electric Traction of 
the State,” “Electrice Roads of San Ber- 
nardino County,” and “Electric Traction 
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in the Sacramento Valley.” A page is 
given to “Promotion Paragraphs.” The 
frontispiece of this number shows a typ- 
ical California power-house, mountain 
stream and tail-race. 


Standard Symbols for Wiring 
Plans. 

The accompanying illustration shows 

the standard symbols for wiring plans 
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master-General’s office of the United 
States Army, and several municipal de- 
partments and technical institutions. The 
first edition of these symbols was illus- 
trated some time ago in the ELECTRICAL 
Review. Since that time changes have 
been made in the symbols for centre and 
bracket outlets, and symbols for indicat- 
ing gas outlets have been added. Also, 


STANDARD SYMBOLS FOR WIRING PLANS 


AB ADOPTED AND RECOMMENDED BY 


THE NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION OF THE UNITED STATES and THE AMERICAN INSTITUTE OF ARCHITECTS. 


Copies may he had of application to the Geo'y of The Nas. Bice Cout. Amooi’n, Utica, N. T . and the Gee’y of The Amoricen Instit. of Architecte, Washingtes, D. C 


YAÍ Ceiling Outlet; Electric only. Wameral in center indicates number of Standard 16 C. P. Incandescent Lampe. 
IDI $ Ceiling Outlet; Combination. $ indicates 4-16 C. P. Standard Incandescent Lampe and $ Ges Burners. It gos ouly = 
AXZ{ Bracket Outlet; Electric only. Numeral in center indicates number of Standard 16 C. P. Iacandescent Lampe. 
WF Pracket Outlet; Combination. 4 indicates 4-16 C. P. Standard Incandescent Lamps and $ Ges Burners. If gas ouly Ai 
Wail or Baseboard Receptacle Outlet. Wumeral in center indicates number of Standard 16 C. P. Incandescent Lampe. 
Jal Floor Outlet. Numeral in center indicates number of Standard 16 C. P. Incandescent Lampe. 
Ye Outlet for Outdoor Standard or Pedestal; Electric only. Wumeral indicates number of Stand 16 C. P. Incan. Lamps. 
we Ontlet for Outdoor Standard or Pedestal; Combination. { indicates 6-36 C. P. Stand. Incan. Lamps; 6 Ges Burners. 


IÍ Drop Cord Outlet 
@ One Light Outlet, for Lamp Receptacle. 
@ Arc Lamp Outlet. 


@ Special Outlet, for Lighting, Heating and Power Current, as described in Specifications. 


COD Ceiling Fan Outlet. 


g) 8r. Switch Outlet. 
S? D. P. Switch Outlet. 
Ss? 3-Way Switch Outlet. 
g4 4-Way Switch Outlet. 
s° Automatic Door Switch Outlet. 
g5 Electrolier Switch Outlet. 
E Meter Outlet. 
GEE Distribution Panel. 
x Junction or Pull Box. 
iy Motor Outlet; Numeral in center indicates Horse Power. 
(=) Motor Control Outlet. 


> Transformer. 


ax cuss Main or Feeder ran concealed under Floor. 
meme Main or Feeder ran concealed ander Floor above. 


a ene Branch Circuit run concealed under Floor. 
a Branch Circuit run concealed under Floor above. 
—— == —— Branch Circuit run exposed. 

~~@--—-O-— Pole Line. 


eo Riser. 


K Telephone Outlet; Private Service. 

a Telephone Outlet; Public Service. 

Q Bell Outlet. 

CY Buzzer Outlet. 

(-J2 Push Button Outlet; Numeral indicates number of Pushes. 

Annunciator; Numeral indicates number of Points. 
—@ Speaking Tube. 
—() Watchman Clock Outlet. 
—Ť Watchman Station Outlet. 
—€9 Master Time Clock Outlet. 
—D Secondary Time Clock Outlet. 

@ Door Opener. 


[3 Special Outlet; for Signal Systems. as described in Specifications. 


lajafe Battery Outlet. 


Show as many Symbols as there are Switches. Or in case of a very large group 
of Switches, indicate number of Switches by a Roman aumeral, thus; $ XI; 
meaning 13 Single Pole Switches. 

Describe Type of Switch in Specifications, thet is, 

Flush or Surface, Push Button or Snap, 


SUGGESTIONS IN CONNECTION WITH STAN- 
DARD SYMBOLS FOR WIRING PLANS. 


It is important that ample space be 
allowed for the installation of mains, feed- 
ers, branches and distributiog panels. 

It is desirable that a key to the symbols 
used accompany all plans. 

If mains, feeders, branches and dis. 
tribution panels are shown on the plans, 
it is desirable that they be designated by 
letters or number, 


Heights of Centre of Wall Outlets (unless 
otherwise specified) 
Living Rooms 
Chambers 
Offices e o” 
Corridors 6’ 3” 
Height of Switches (unless otherwise spec- 
ified) 


5 6” 
8’ 0” 


4 0” 


( Circuit for Clock, Telephone, Bell or other Service, run under Floor, conceal ed. 
TEES o CERTE ` : ; ; ' 
| Kind of Service wanted ascertained by Symbol to which line connects. 


. í Circuit for Clock, Telephone, Peli or other Service, run cnder Floor above, concealed. 
m. 0 man Kind of Service wanted ascertained by Symbol to which line connects. 


NOTE—If other than Standard 16 C. P. Incandescent lamps are desired, 
Specifications should describe capacity of Lamp to be used. 
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Copyright 1907 \ by the National Electrical Contractors’ Association of the United States 


which have been adopted by the National 
Electrical Contractors’ Association of the 
United States, the American Institute of 
Architects, the Supervising Architect’s 
office of the United States, the Quarter- 


under the heading, “Suggestions,” stand- 
ard heights of wall outlets have been 
enumerated. These changes and addi- 
tions were made at the instance of the 
American Institute of Architects. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


DISCUSSION OF GROUNDING THE NEUTRAL 
POINT OF TRANSMISSION SYSTEMS. 


The first fall meeting of the American 
Institute of Electrical Engineers was 
held in the auditorium of the Engineering 
Societies Building New York city, on 
Friday evening, October 11. President 
H. G. Stott called the meeting to order 
and delivered his inaugural address, ab- 
stracts of which follow: 

Before entering upon the presentation 
and discussion of the papers prepared for 
this occasion, we may profitably pause 
for a few moments to consider the aims 
and objects of this society, as set forth 
in Article I of our constitution, and how 
we have accomplished them in the past, 
and how we may endeavor to meet them 
more fully in the future. 

The American Institute of Electrical 
Engineers to-day has over 5,100 members, 
of whom approximately ninety per cent 
are residents of this country and ten per 
cent residents of foreign countries. Of 
the 4,600 domestic members, approxi- 
mately twenty-two per cent reside within 
one hour's travel of our national head- 
quarters, and seventy per cent within a 
distance which can be covered in twelve 
hours or less. 

Our proceedings and transactions, 
available to all, undoubtedly are the most 
valuable asset of membership, but next 
to that may we not say that the social 
side ranks in value? It is obviously im- 
possible for us all to meet one another, 
as our domestic membership alone is dis- 
tributed over a territory of 2,970,000 
square miles. To meet this difficulty, 
the sections and university branches have 
been organized, so that now, besides the 
national headquarters in New York, we 
have twenty sections and seventeen uni- 
versity branches located at all great cen- 
tres of membership. At these sections 
and branches not onlv are the papers pre- 
sented at the New York mectings dis- 
cussed, bat original papers are also pre- 
sented and discussed. Papers presented 
at sections will, when forwarded to the 
Papers Committee, be disposed of in ex- 
actly the same manner as if presented for 
the New York meeting. 

In accordance with the terms of the 
new constitution, now in force, the chair- 
men of all sections are ex officio members 
of the Sections Committee, and have the 
right to appear before the board of direct- 
ors at any of their meetings, for the 
purpose of conference in regard to any 
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matters pertaining to the affairs of the 
Institute in their sections. 

It will thus be seen that we are gradu- 
ally evolving an organization somewhat 
similar to that of our state and Federal 
governments, and as the process of evo- 
lution goes on, the constitution may have 
again to be readjusted to meet the new 
conditions. 

Article I of our constitution says: 

“1. The name of this association is the 
American Institute of Electrical En- 
gineers. 

“2. Its objects shall be advancement of 
the theory and practice of electrical en- 
gineering and of the allied arts and 
sciences and the maintenance of a high 
professional standing among its membcrs. 
Among the means to this end shall be the 
holding of meetings for the reading and 
discussion of professional papers and the 
publication of such papers, discussions 
and communications as may seem ex- 
pedient.” 

When we look back over our transac- 
tions for the last ten years, we can not 
help being struck by the admirable way 
in which we find there recorded almost 
everything of note which has contributed 
to “the advancement of the theory and 
practice of electrical engineering,” but so 
rapid has the evolution of the theory and 
practice of electrical engineering been, 
that the “allied arts and sciences” have 
been to a large extent squeezed out. With 
every new application of electricity comes 
the demand for men who are not only spe- 
cialists in that particular art, but who at 


the same time are electrical engineers, as 


for example in the applications of elec- 
tricity to electrochemical processes, rail- 
ways, illumination, transmission of power, 
mining, utilization of electricity in the 
numberless manufacturing processes, all 
of them calling for highly specialized 
knowledge in the allied arts. 

It would therefore seem as if the time 
is now ripe for carrving out all the ob- 
jects mentioned in cur constitution, and 
the Papers Committee is now endeavoring 
to broaden the scope vf the Institute work 
without allowing its efforts to scatter too 
much. In order to assist in this work, 
some of the committee work has been re- 
organized, for example, the old High-Ten- 
sion Transmission Committee, which has 
done such excellent work, now becomes a 
sub-committee of the Papers Committec, 
and a new sub-committee on railways has 
been formed. This reorganization will. 
it is hoped, relieve the Papers Committee, 
and coordinate the work which previously 
had a natural tendency to duplication 
under two independent committees. Ad- 
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ditional sub-committees will be appointed 
as necessity seems to require. 

In accordance with the unanimous vote 
at the last annual convention, the board 
of directors has authorized the appoint- 
ment of a Committee on Education to co- 
operate with other cducation committees 
in recommending a syllabus of studies for 
electrical engineers at our universities. 

In furtherance of this work, a special 
meeting devoted to educational subjects 
will be held toward the end of this year, 
when those in charge of educational work 
will be free to devote some time to this 
most important subject. 

In conjunction with educational work, 
we have available to our members not only 
our own library, but also those of the 
American Society of Mechanical En- 
gineers and the American Institute of 
Mining Engineers, aggregating approxi- 
mately 30,000 volumes, and forming the 
most valuable collection of technical works 
in the world. This joint library, however, 
is only open from 9 a. M. to 5 P. M., and 
is therefore of very little value.to the 
majority of members, who are unable to 
spare time from their various vocations 


between these hours; but a movement is 


now on foot to change the present organi- 
zation so as to make the library available 
up to 10 P. M., and thus enable our mem- 
bers to make full use of this great oppor- 
tunity to consult the best authorities on 
any engineering subject. 

When distinguished foreign engineers 
visit this country, we have had no person 
or persons who could officially welcome 
them in the name of the American In- 
stitute of Electrical Engineers, so that 
this duty or pleasure has fallen heavily 
upon a small number of members, who 
have on numerous occasions acted as an 
unofficial reception committee. It would 
seem as if it would lend to the dignity of 
these receptions, while giving authority 
to our members who are willing to incur 
the necessary expenditure of time and 
money, if a strong representative recep- 
tion committee were appointed in each 
large city, so that our guests could be 
passed on from one city to another and 
thereby be saved a great deal of trouble, 
by finding immediately where they could 
see the particular apparatus or get the 
information they desired. 

In conclusion, it now seems probable 
that our annual banquet will be held in 
January, when we hope to have several 
distinguished guests address us, and I 
trust that the members of the American 
Institute of Electrical Engineers will re- 
member that not only in our technical 
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work, but in our social work, your officers 


-whom you have elected need your constant 


support and encouragement. 

The following papers were then pre- 
sented by the authors: “The Grounded 
Neutral, with and without Series Re- 
sistance in High-Tension Systems,” by 
Paul M. Lincoln; “Experience with a 
Grounded Neutral on the High-Tension 
System of the Interborough Rapid Tran- 
sit Company,” by George I. Rhodes; “Ex- 


perience with the Grounded Neutral,” by 


F. G. Clark. Abstracts of these papers 
are given elsewhere in this issue. 

The discussion was opened by a com- 
munication from Frank G. Baum, which 
was read by P. H. Thomas. This gives 
the following advantages of a grounded 
Y connection over delta for high-voltage 
transmission (from 60,000 upwards). 

1. We reduce the transformer poten- 

1 — .58 
17327 and for very 
high potentials the transformers may be 
designed for reinforced insulation on one 
end of the transformer only, making them 
safer and cheaper. 

2. The maximum potential on all in- 
sulators, switches, etc., is 42.2 per cent 
lower than with delta connection under 
normal and abnormal conditions. 

3. The station wiring is simpler. 

4. Small consumers may be supplied 
with one or two transformers. ` 

Experience for a number of years with 
several large transmission systems operat- 
ing at voltages from 10,000 to 75,000, 
both delta and Y, demonstrate that, where 
the systems are properly installed, there 
is no more difficulty in operating one 
than the other. Most of the troubles of 
the early transmission systems came from 
lack of insulation, and with the improve- 
ment in insulation there disappeared 
nearly all the troubles variously ascribed 
to static, lightning, ground currents, tele- 
phone and telegraphic interference, etc. 

A communication from O. S. Lyford, 
Jr., was also read by Mr. Thomas. In 
part this says: , 

The grounded neutral is a sort of anti- 
toxin, administered not to prevent the in- 
itial distemper, but to keep it from spread- 
ing. The danger is that the remedy will 
prove more serious than the disease, or 
that the handicap to the general elasticity 
of the system will be greater than the 
immunity obtained. 

When the neutral ground is adopted, 
its group of evils is accepted as the 
lesser of two. There is greater flexibility 
and greater convemence in the use of ap- 
paratus if the system is ungrounded. 


tial in the ratio of 
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This advantage has led to the use of delta- 
connected transformers in the great ma- 
jority. of transmission systems and this 
grouping of transformers prohibits the 


use of neutral ground except by adding 


more transformers from which a neutral 
connection may be prought out. 

As has been stated, the grounding of 
the neutral does not decrease the normal 
working strains or reduce the number of 
initial disturbances; furthermore, it does 
not prevent the first surges which may 
follow an insulation failure. When used, 
it is generally in the hope that it will 
minimize the abnormal voltage between 
line and ground and insure prompt action 
of the automatic circuit-breakers which 
will cut off the defective circuit before 
the damage is extended or the system as a 
whole shut down. There are many cases 
where even the subsequent troubles may 
not be prevented by a grounded neutral. 
Several such instances were described. 

It is an interesting fact that three of 
the most important systems, one of which 
was started without a neutral ground, and 
two of which were started with neutral 
dead grounded, have for different reasons 
subsequently adopted a neutral ground 
through a resistance or resistances. 

For the general case, it may be said 
that the ungrounded system is preferable, 
the exception being where there are spe- 
cial conditions which make an interrup- 
tion of service on a particular circuit of 
less importance than the consequence if 
the defective circuit is not immediately 
cut off. If the system is a large one and 
conditions necessitate a neutral ground, 
present experience indicates that there 
should be a resistance in the neutral cir- 
cuit. 

P. Junkersfeld said the Commonwealth- 
Edison Company, of Chicago, operates a 
total of about 800 miles of three-phase 
overhead and underground lines at, volt- 
ages of 4,000, 9,000 and 20,000 volts in 
various zones and for different purposes, 
on all of which the neutral is connected 
to ground either with or without a re- 
sistance. The experience in operating 
high-tension systems with neutral 
grounded has, therefore, been considerable, 
and the engineering policy on this matter 
has been rather definite for several years. 
The experience, however, in grounding 
such neutral through a resistance has still 
been very limited. The results from this 
grounded system have been very satisfac- 
tory. There have been practically no un- 
derground cable burnouts on this sixty- 
cycle system and comparatively little 
trouble on pot-heads or on the other over- 


Vol. 51—No. 16 


head construction. The total number of 
transformer burnouts from all causes, in- 
cluding lightning, overloading and de- 
fects in the apparatus, during the past two 
years has been about 1.4 per cent and 1.2 
per cent of the total number of line trans- 
formers in service. The percentage ex- 
pressed in kilowatt-capacity connected has 
thus far been slightly less. 

The 9,000-volt, twenty-five-cycle trans- 
mission system in Chicago is used 
exclusively for transmission to substations 
and not for general distribution. With 
the exception of a few induction motor- 
driven exciters all equipment consists of 
rotary converters or synchronous motor 
generators. The neutral of this system 
was connected solidly to ground in May, 
1902, when the first twenty-five-cycle, 
9,000-volt generators were started at the 
Harrison street station. 

During the past five and one-half years, 
even after eliminating all cases of trouble 
which have no bearing on this subject of 
grounded neutral, there have been four 
serious cases and a number of minor ones 
which have a strong bearing on the mat- 
ter of grounded neutral. Especially is 
this true of cable troubles which, during 
the past three years, have averaged only 
two cases per one hundred miles per year. 

The company has started some investi- 
gations with the oscillograph and has also 
installed, for purposes of observation, 
some spark-gaps at different points on the 
system, all with special reference to secur- 
ing more accurate information for guid- 
ance in the development of the 20,000- 
volt underground system into suburban 
districts. These investigations have not 
yet progressed sufficiently to afford much 
definite information. But these investi- 
gations and the experience in Chicago 
with one system for five years, and another 
system for seven years, lead the engineers 
to believe, as between operating with the 
neutral grounded or not grounded, that 
the neutral grounded is the better policy. 


As to whether or not any additional bene- 


fits would be secured by grounding the 
neutral through a resistance, their experi- 
ence is still too limited to say. 

Philip Torchio described the experience 
of the New York Edison Company’s 8y5- 
tem, which is operated at a moderately 
high voltage, but without a grounded 
neutral. It is the opinion of the engineers 
of this company that in their experience 
they have not found as yet enough evi- 
dence either of the necessity or the desir- 
ability of grounding the neutral of 6,600 
or 11,000-volt high-tension systems 0p- 
erated under ground. The Edison 8y* 
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tem operates at 6,600 volts, three-phase, 
twenty-five cycles. 

N. J. Neall discussed the effect of 
grounding with or without resistance, 
from the lightning protection apparatus 
standpoint. In general, we are not very 
much concerned about the lightning pro- 
tection for an underground system, as no 
arrester or arrester scheme between the 
conductors and the ground will be of any 
great benefit. But the question of light- 
ning protection for overhead systems of 
high voltage has as much bearing on the 
selection of a grounded neutral as any 
other one element of operation. Manu- 
facturers in general follow rather than 
lead in the adoption of high-voltage pro- 
tective apparatus; and to ground the 
neutral, will throw the arrester ratings 
into a group which has been but partially 
developed; moreover, the question of in- 
sulators for these high voltages is also 
an important element in the selection of 
the method of connection. Neither a 
grounded nor an ungrounded neutral will 
save the puncturing of insulators by high- 
voltage strains induced by lightning. 

Another element of line operation which 
is not helped very much by grounding is 
the telephone plant. One of the most 


serious conditions in long-distance trans- 


mission at the time of any disturbance is 
the interruption of telephone service with- 
in the transmission system itself. 

J. B. Taylor pointed out that the burn- 
outs per mile per cable per year, com- 
puted from Mr. Rhodes’s paper, agree with 
the figures, based on breaks per 100 miles 
of cable per year, given by Mr. Junkers- 
feld. 

C. Schwartz agreed with Mr. Lincoln’s 
conclusions, and described a large system 
in which the neutral is grounded through 
resistance. However, partly owing to the 
fact that the system is in operation for a 
comparatively short time, not very exten- 
sive experience has been gained. So far 
no trouble has occurred and no reasons 
against the arrangement adopted or ob- 
jectionable features have appeared. There 
are on this system two power stations, ul- 
timately to contain six units of 5,000 
kilowatts, 11,000 volts, three-phase, 
twenty-five cycles each, and eight substa- 
tions, one power station with 20,000 kilo- 
watts’ capacity, and three substations being 
in operation at the present time. A bus 
of ground potential, 500,000 circular mils, 
grounded at both ends, runs through the 
- Station. To this are connected the 
neutrals of the individual machines 
through separate resistances. Disconnect- 
ing knife switches between machines and 
resistances allow their separation as may 
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be required. The ground plates are of 
copper, about twenty square feet, and 
buried deep enough to be always under 
salt water. The resistances are con- 
structed of cast-iron grids, set in iron 
frames on porcelain insulators, and en- 
closed in fireproof brick compartments, 
with proper ventilation. The resistance of 
each of them is about nineteen ohms, so 
that with a difference of potential between 
phases and ground of 6,300 volts about 
330 amperes can flow through each resist- 
ance. Two to four resistances are to be 
used in parallel at one time. 

C. W. Stone said grounding the neutral 
without a resistance contributes to the 
chance of short-circuits. Therefore, it 
seems advisable to put in a resistance to 
cut down the amount of current which 
can flow at this time. As a rule it is a 
bad plan to ground in more than one 
place. He mentioned the case of a light- 
ing system operated with a ground, not 
only in the main station, but in different 
substations. The effect of that was, when 
a car started up in an outlying district, 
the fluctuation in lights was very serious, 
due to the flow of direct current from this 
grounded connection; the neutral gave a 
better grounded return than the rails. 
For grounding, we should use some re- 
sistance having practically no reactance; 
hence avoid iron grids. 

F. B. H. Paine said there are some 
places where it is desirable to use a high 
resistance in the neutral in order to limit 
the current to a small amount, regardless 
of the amount of energy being sent out, 
or the number of conductors in service. 
The one particular case where it is de- 
sirable that the substation at the end of 
the line be connected to ground is where 
it is connected through fuses, or from in- 
dividual wire breakers, to avoid raising the 
voltage in case one wire of the three be- 
comes disconnected. | 

C. F. Scott said if we could have the 
ideal relay, reverse-current selective, ete., 
and the ideal circuit-opening apparatus, 
one which will open any circuit in- 
stantly and smoothly, then some of the 
precautions which have been assumed as 
necessary in the various papers would 
probably be unnecessary. This is a ques- 
tion which can be covered in theory and 
discussed on theoretical lines, indefinitely, 
but after the general conditions are stated 
then it becomes a problem of operation, 
which is the most successful method. 

Mr. Lincoln, in closing the discussion 
on his paper, said there is no particular 
difficulty about obtaining a neutral on a 
delta system if an auto-transformer be 
used. 
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As suggested by Mr. Stone, putting a 
resistance in the neutral of each generator 
is the logical method of operating, because 
the resistance in cach neutral (or path?) 
of the generator will limit the current 
which can flow through that particular 
generator. However, of more ` impor- 
tance than the destructive effects on 
the windings is the damage which will 
occur at the point of breakdown. Limit- 
ing the damage at the point of breakdown 
is one of the great functions of putting 
resistance in the grounded neutral, and 
that damage at the point of breakdown re- 
quires a fixed resistance rather than a 
resistance dependent on the number of 
generators in circuit. | 

Mr. Rhodes said the object of having 
resistance in the separate generators’ 
neutrals is to make the effect of the ground 


as small as possible on the rest of the sys- 
tem. 
As to the reactance in the cast-iron ` 


grid: The particular resistance his com- 
1 


pany uses has something over six ohms’ 
resistance, and the reactance at twenty-five 
cycles is approximately 0.3 ohm, which is 
small compared with the reactance of the 
generators themselves, and would have 
little effect in producing surges. 

Dr. C. P. Steinmetz said while he does 
not believe in promiscuous grounding, 
there are many cases when there is a 
very great advantage in grounding the 
neutral of a three-phase system. The con- 
ditions in this respect are about as fol- 
lows: First, the neutral of the three-phase 
system should not be grounded where 
grounding is not necessary; second, the 
neutral should be grounded where the con- 
ditions of the system are such that the 
system can not run safely when unbal- 
anced electrostatically; third, that wher- 
ever it is not necessary to have more than 
one ground on the system, it is desirable 
to ground at one place only; fourth, when- 
ever it is not safe to ground without re- 
sistance, resistance should be used. Prac- 
tice differs, however, respecting what is 
and what is not allowable or desirable. 

In a case in which it is doubtful 
whether to do one thing or another, it is 
usually safe to decide on that which is 
against the favored practice, for the rea- 
son that nobody can remain entirely un- 
biased in his judgment if the general trend 
of sentiment is in a certain direction, and 
where he therefore thinks the advantage 
about equal, he unintentionally in most 
cases favors that side which is the 
fad of the time, and it would therefore be 
fairly safe to decide in favor of the other 
side. 

The meeting was then adjourned. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


An Improved Universal Shunt-Box. 

A sensitive galvanometer is generally 
used with an appropriate shunt-box, al- 
lowing only a definite fraction of the cur- 
rent which is to be measured to be sent 
through the galvanometer. The well- 
known universal shunt-box designed by 
Ayrton and Mather can be applied to 
any galvanometer. This contains a re- 
sistance connected across the terminals 
of the galvanometer. The current to be 
measured flows through the tenth, one- 
‘hundredth, or one-thousandth part of this 
resistance. It can easily be shown that 
the sensitiveness of the galvanometer 
combined with the shunt is reduced in 
exactly the same proportion. As this 
holds good for any instrument, one would 
expect that one universal shunt-box could 
be used with advantage for every gal- 
vanometer. This, says J. K. A. W. Salo- 
monson, is not the case, as the total re- 
sistance of the shunt-box should be 
neither too large nor too small as com- 
pared with the galvanometer resistance. 
This circumstance is particularly felt 
when a moving-coil instrument is used, 
as the damping is strongly influenced by 
the external resistance. For dead-beat 
deflections the external resistance should 
be much reduced, whereas periodic de- 
flections are only to be obtained with a 
large external resistance. Practically, 
this means that there should be one 
shunt-box for every galvanometer of this 
kind. In order to be able to use the 
same universal shunt-box for every gal- 
vanometer, the author has modified it 
slightly. He adds to the box a dial switch 
which permits part of the resistance to be 
cut out of the galvanometer circuit, so as 
to reduce its total resistance. When this 
is done, the shunt powers are, of course, 
reduced in the same proportion and in a 
particular box having a total of 100,000 
ohmg’ resistance and eleven shunt powers, 
by reducing the total resistance to 10,000, 
nine shunt powers are available, with 
1,000 ohms’ resistance there are seven, 
and with 100 ohms, 5. This modified 
shunt is particularly useful with moving- 
coil instruments as it allows the absolute 
gensitiveness, as well as the damping, to 
be modified.—Abstracted from the Elec- 
trician (London), September 27. 


The Future of Electric Heating. 

An attempt is made here to determine 
the relative use of electric heating appara- 
tus among electric current consumers in 
England. The investigation is not complete 
since a number of the companies declined 
to go to the trouble of finding out how 
many of their customers were using 
heaters, but the figures given show that 
these are a comparatively small part of 
the total. The blame of this, it is said, 
must rest largely on the supply companies 
who make but little effort to increase the 
use of electric heaters. The consumer 
is not inclined to use a heater and to pay 
for the current for this purpose at the 
same rate at which he pays for lighting, 
nor is he inclined to go to the expense of 
putting in separate wiring so as to se- 
cure a lower rate. It is suggested that a 
compromise might be made, and some al- 
lowance given to those consumers who 
use heaters, although the way of deter- 
mining what this allowance shall be is 
not given. The figures given are not up 
at the present time although they are 
the latest available. The increase in 
lighting consumers is said to be from 
ten to twenty per cent over the figures 
of the table, while the use of radiators 
is said not to have increased so greatly. 
A few figures will indicate the proportion 
of heaters employed. St. Marylebone, 
London, has about 7,000 consumers and 
but 317 using electric cooking apparatus; 
there are 431 radiators connected. 
Hampstead has 5,714 consumers, 322 
using cooking apparatus and there are 
900 radiators in service. Westminster, 
with over 8,000 consumers, has 800 using 
cooking apparatus and 1,200 radiators. 
The Metropolitan Electric Supply Com- 
pany with 9,370 consumers has 332 using 
cooking apparatus and 656 radiators in 
service. Of the Provincial supply sys- 
tems, Edinburgh has 9,355 consumers, 332 
of whom are using cooking apparatus and 
there are 700 radiators in use. Glasgow 
has 13,705 consumers, and only 140 using 
electric cooking apparatus, and but 300 
radiators connected. Manchester has 
6,340 consumers, but 292 using cooking 
apparatus and 505 radiators. These fig- 
ures, as is said, indicate but slight appre- 
ciation of the advantages of electric heat- 
ing and cooking apparatus, and show 


what a large field there is to be cultivated 
if only the supply companies would 
undertake it.—Abstracted from the Elec- 
trical Review (London), September 27. 
< 
Distribution of Electricity in the 
Atmosphere. l 

The distribution of electricity in the 
atmosphere has generally been calculated 
on the assumption that the portion of the 
earth’s surface considered is a plane, the 
equipotential surfaces in the atmosphere 
being planes parallel to it. This pro- 
cedure, says Y. Homma, admits of only 
limited application of the results to the 
actual problems, and he proceeds to cal- 
culate the electrical distribution on an- 
other assumption, which, while still de- 
cidedly too simple to cover all the details 
occurring in the exceedingly complicated 
field of atmospheric electricity, may be 
taken as sufficient for the standard case, 
before we are provided with improved ob- 
servational data from all quarters of the 
world. It is an established fact that, in 
the normal condition of the weather, the 
earth’s surface is electrically negative. 
compared with points in the atmosphere. 
There have been many hypotheses offered 
in explanation of this phenomenon. One 
supposed that the earth was an insulated 
globe with an inherent negative charge 
upon its surface, the complementary posi- 
tive charge being at an infinite distance. 
According to this assumption, the poten- 
tial gradient ought to be sensibly constant 
within an elevation of a few kilometres, 
whereas according to observation, it is 
generally greater at the surface, and de- 
creases rather rapidly from the surface 
upward, so rapidly that there is reason to 
suppose that at a comparatively moderate 
height, say eix miles, it becomes practi- 
cally zero. Kelvin and others have sup- 
posed that the positive complementary 
charge to the earth’s negative charge is 
distributed on a spherical surface having 
the same centre as the earth, but this 
hypothesis leads to the same conclusion 
as the first, and hence must be abandoned. 
From these considerations, we are lead to 
locate the complementary positive charge - 
either wholly or partially within the at- 
mosphere itself. Hence, the following a5- 
sumption is made: The earth is regarded 
as a spherical conductor with a negative 
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charge uniformly distributed over its sur- 
face; the complementary positive charge 
is wholly contained within the atmos- 
phere, so that at a certain distance from 
the centre the potential is zero. The 
positive electricity in the atmosphere is 
concentrically distributed so that all 
equipotential surfaces are concentric 
spheres. Applying Poisson’s equation to 
the assumption, five cases arise. It may 
be assumed that the positive electricity is 
distributed with constant density in the 
atmosphere, or that the positive electricity 
is so distributed that the density at any 
point is proportional to its radial distance 
from the earth’s centre, or that the den- 
_ sity is negative at the surface and con- 
tinues so until near the surface, where it 
passes through zero and becomes positive, 


or, again, that the density at any point is . 


proportional to its radial distance from 
the exterior spherical surface, so that: it 
is greatest at the earth’s surface and 
diminishes upward; or, finally, that the 
density decreases according to an ex- 
ponential function of height, as is the 
case with the density of air, water vapor, 
or other gases in the atmosphere. The 
mathematical analysis of the problem as 
applied to these five assumptions, and the 
curves of potential gradient, referred to 
height, are plotted from them, the curves 
thus secured being compared with those 
plotted from actual experiments. The 
difficulty here lies in our little knowledge 
of the actual form of these curves, al- 
though they do not appear to be straight 
lines. The following are the conclusions 
drawn from this research, the one which 
seems most probable can be determined 
only by further experimental work. If 
the electric density be constant according 
to the first assumption, the curve repre- 
senting the relation between the potential 
gradient and the height is a straight line. 
If the electric density in the upper layer 
of the atmosphere be greater than that in 
the lower, the curve will have its concave 
side toward the origin; while if the elec- 
tric density in the lower layer be greater 
that that in the upper, the convex side 
will be turned toward the origin. The 
most reliable observational data point to 
a vague tendency of more electricity ac- 
cumulating in the lower regions of the 
atmosphere than was assumed in these 
calculations, but more exact comparison 


between the calculated curves and those 
actually observed is needed. The absolute 
potential of the earth is of the order 
——10° volts, which is much smaller than 
—10"° volts obtained by Exner’s method. 
—Abstracted from Terrestrial Magnet- 
ism and Atmospheric Electricity (Balti- 
more), June. 
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The Design and Testing of Electrical 
Porcelain. 

In constructing electrical insulators 
of porcelain high dielectric and great 
mechanical strength are required, espe- 
cially for those types used in overhead 
lines. Careful designing, according to 
D. Harvey, is necessary to obtain the best 
results not only for service, but so that 
the article may be manufactured readily 
and economically. Often a slight change 
in design will not interfere with the use- 
fulness of the apparatus and will render 
the porcelain much less difficult to manu- 
facture. The price of porcelain neces- 
sarily includes both the actual cost of 
manufacture of the pieces used, and in ad- 
dition the cost of pieces which are re- 
jected. A large insulator is more expen- 
sive than a small one, not on account of 
the larger amount of material used, but 
because of the greater difficulty in the 
manufacture. The cost of porcelain is 
largely dependent upon the number of 
pieces which can be placed in the kiln at 
one time, as the cost of firing is practi- 
cally the same, regardiess of the amount of 
porcelain in the kiln. When glazed porce- 
lain is fired, the pieces must be sep- 
arated so that they will not be held to- 
gether by the glaze. Glazed porcelain is 
more expensive to manufacture because 
of the extra operation of dipping in the 
glazing fluid, but it is more desirable as 
the glazed surface does not retain dirt 
and moisture so easily. The “dry process” 


‘of manufacture is suitable only for small 


simple pieces, which can be formed by 
means of metal dies. The “wet process” 
is used for insulators adapted to high 
voltages. They may be made in any form 
which can be made on a potter’s wheel 
or turned in a lathe. “Wet process” porce- 
lain costs more than the dry, when made 
in quantities, because it is made by hand, 
but is less expensive than the latter when 
only a few pieces are needed. The porce- 
lain should be as nearly uniform in 
thickness as possible, as this facilitates 
uniform drying and renders the porcelain 
less liable to become cracked or warped. 
It is customary to allow certain varia- 
tions in the dimensions of porcelain insu- 
lators from those specified. A reasonable 
variation for dry pressed ware is one and 
one-half per cent either way, or three 
per cent total. For the “wet process” 
double this allowance is made, because 
the ware is made by hand. Porcelain of 
the best quality is of very high dielectric 
strength. As the thickness increases, it 
becomes more difficult to obtain well vit- 
rified ware without small cracks or other 
flaws in the interior. This fact practi- 
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cally limits the voltage which a single piece 
of porcelain can withstand, hence mul- 
tiple-part insulators are used for higher 
voltages. Such insulators should be de- 
signed so that no single piece will be 
tested at more than 80,000 volts, and a 
somewhat lower test is desirable. There 
is a common impression that breakdown 
over a high-tension insulator is due to 
surface leakage. Unless the surfaces are 
wet or covered with some conducting 
material, there is no appreciable leakage 
of current, as the only current flowing is 
the charging current of the insulator cpn- 
sidered as a condenser. The principal 
cause of breakdown seems to be the rup- 
ture of the film of air immediately ad- 
jacent to the insulator, on account of ex- 
cessive electrostatic strain. When this 
occurs, the air becomes a semi-conductor, 
serving to extend the electrodes and there- 
fore increase the current. This ruptur- 
ing of the air and consequent increase 
in the electrodes and in the brush dis- 
charge tends to continue indefinitely, but 
is retarded by the cooling effect of the 
porcelain, its shape, etc. A slight increase 
in voltage will considerably extend the 
area of the brush discharge. The insu- 
lator may be shaped so that the surface 
of the porcelain is carried out into an 
electrostatic field so weak that the air 
adjacent to the porcelain can not break 
down, and thus this effect is limited. 
One advantage of porcelain over glass is 
its ability to withstand extreme weather 
conditions. A glass insulator, if not 
properly annealed, may be cracked and 
chipped by the heat of the morning sun 
after a cool night. Glass, however, has 
the advantage that mere inspection will 
locate defects, which in porcelain could 
only be determined by potential testa, 
The tests to which insulators are sub- 
mitted should be made to correspond 
as nearly as possible to the condi- 
tions of service. It is customary to test 
porcelain parts at a somewhat higher volt- 
age than they will be subjected to upon 
finished apparatus. Practice has clearly 
established the need of a time test in 
order to detect defects, the time usually 
being one minute. In order to detect the 
point at which the breakdown occurs, it 
is desirable to apply the testing voltage 
for a sufficient length of time to burn a 
hole. By connecting a circuit-breaker in 
series with the testing transformer ar- 
ranged so that it will open upon the 
breakdown of an insulator and thus throw 
an impedence in ¢ircuit which will limit 
the current, it is easy to locate a defect’ 
without injury to the testing apparatus.— 


Abstracted from the Electric Journal 
(Pittsburg), October. 
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The Trumbull “Kappa” 
Switch. 

The accompanying illustrations show 
the new “Kappa” switch recently placed 
on the market by the Trumbull Electric 
Manufacturing Company, Plainville, Ct. 
This switch is made in twenty-five am- 
peres capacity only, single-pole, double- 
pole and triple-pole, unfused or fused, for 
both enclosed and open-link fuses, and 
has been approved by the National Board 
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themselves. The footings were originally 
specified as four feet six inches deep, but 
owing to the discovery that the factory 
site had previously been occupied by an 
old tannery, these footings had to be made 
sixteen feet and it was necessary to exca- 
vate large quantities of tan-bark. In spite 
of this handicap, the foundations in places 
being sunk to this additional depth, the 
contractors’ completed the work two days 
ahead of the original contract time and 
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frames, trim and, in fact, all materials 
were purchased in Newark, N. J., for im- 
mediate delivery and trucked to the job. 
It is claimed by Mr. Salmond of the con- 
tracting firm, Salmond Brothers, that in 
no other way would it have been possible 
to have constructed this building in any- 
thing like the record time required, except 


by calling upon their local business ac- 


quaintances with personal appeals. 
An amusing incident in connection with 
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of Fire Underwriters. It is designed for 
light work, and is intended to meet the 
demand for a very inexpensive switch 
which ís at the same time very reliable. 
| —— oe 
GENERAL ELECTRIC COMPANY 


BUILDS FACTORY IN TWENTY- 
| NINE DAYS. 


BY CHARLES M. RIPLEY. 


In these days of highly developed earn- 
ing power, of factories overrun and be- 
hind with orders, together with the high 
real estate values on factory sites within 
a radius of twenty miles of New York, 
speed in construction, it can be plainly 
seen,.is a necessary and valuable essential 
in a building contract. 

There has recently been completed at 
Newark, N. J., a lamp factory for the 
General Electric Company. On the 24th 
of the month ground was first broken by 
the contracting firm doing the work, and 
on the 23d of the following month the 
building. was finished, and the manu- 
facturers’ machinery was being installed 
—twenty-nine calendar days, no nights 
nor Sunday work and a half holiday on 
Saturdays for the skilled labor. 

An additional feature of interest in the 
construction of this factory lies in the fact 
that an extra week’s time had been 
granted to the contractors by the architect, 
of which the contractors did not avail 


hence did not need the extra week allowed 
for the deeper foundations. 

Another handicap which the contractors 
had to overcome, was the provision in the 
specifications that the foundations and 
walls of the first story should be strong 


enough to allow of three additional stories ` 


later on. This, together with the limita- 
tion of the ultimate pressure on the soil 
below, 5,000 pounds per square foot, made 
much heavier work necessary than would 
have ordinarily been the case on the one- 
story factory building. 

The cost of the factory was approxi- 
mately $50,000, with a bonus and forfeit 
clause, and in one week of five and a half 
days the pay roll amounted to $6,000. 
About this time 400,000 bricks were laid 
in eleven working days, or an average of 
some 36,000 bricks per day. 

It is interesting to note that 280 men 
were employed in building this factory 
under the guidance of four brick foremen, 
four carpenter foremen, and four labor 
foremen. Two time-keepers were continu- 
ally employed and one of the members 
of the contracting firm was always pres- 
ent. 

Perhaps the most essential feature 
of this speedy construction, aside 
from the large force of men and 
ample superintendence, was the fact that 
the common Jersey hard brick, long-leaf 
yellow pine, Portland cement, window 
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this work was the method employed in 
rushing the roofing work. At the same 
time that a four-inch tar concrete floor 


was being put in, two separate roofing con- 
tractors, one employing a Newark labor 
union, and the other a Brooklyn labor 
union, were engaged simultaneously on 
separate halves of the roof, racing one 
against the other. The good spirit of the 
workmen and the enthusiasm of the rival 
unions contributed largely to the remark- 
able record. History does not state 
whether Brooklyn or Newark prevailed 
in this competition, but it was a welcome | 
streak of humor in what had up to that 
time been a nerve-racking ordeal for all 
concerned. 

A temporary roofing of hemlock, to- 
gether with the final covering and the 
four-inch tar concrete floor, was com- 
pleted within four days. 

Throughout the factory, standard mill 
construction was used; the girders rest 
upon post caps of the usual type. Posts of 
fourteen by fourteen inches, girders 81x- 
teen by sixteen inches and beams ten by 
sixteen inches were the prevailing un- 
finished sizes before planing. Sleepers for 
the one and a quarter-inch maple flooring 
were of three by four-inch long-leaf yel- 
low pine embedded in concrete and spaced 
eighteen inches centre to centre. 

All mortar was made of lime and Port- 
land cement and the windows and door 
sills were made of dressed blue stone. 

Salmond Brothers, of Newark and Ar- 
lington, N. J., were the contractors for 
this work, and Wilson, Harris & Richards, 
of Philadelphia, were the architects for 
the General Electric Company. 
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Allis-Chalmers Type “OB” 
Pneumatic Governor. 

The reliable operation of an air-brake 
equipment depends largely upon the gov- 
ernor, which, by automatically controlling 
the compressor, maintains the supply of 
air at any pressure required. Immediately 
after entering upon the manufacture of 
complete sir-brake equipments under the 
Christensen patents, the Allis-Chalmers 
Company directed its engineers to design 
a governor which would overcome the ob- 
jectionable features experienced in earlier 
designs. How well it has succeeded may 
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small ports, slides or check-valves, and 
it is also very positive in its operation. 
For example, the switch-arm, engaged by 
the pressure piston is held in contact by 
a special spring device until the instant of 
the quick “snap” break, and this, together 
with a powerful magnetic blow-out made 
in accordance with the latest designs, ab- 
solutely prevents sparking or burning of 
contacts and consequent pitting. 

A sectional view of the type “OB” gov- 
ernor is shown herewith. The main body 
1 contains a compression spring 4 and 
piston 3, upon which the air-pressure acts. 
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SECTIONAL VIEW, TYPE ‘‘OB” PNEUMATIC GOVERNOR. 


be shown in a reference to the first trial 
which this apparatus sustained outside of 
the company’s own works. 

Prior to the placing of a large order 
it was given an exhaustive test by the 
engineering department of the Manhat- 
tan Elevated Railway, New York city, in 
a series of 284,000 continuous operations, 
breaking a current of thirty-five to forty 
amperes, at 600 volts, without any atten- 
tion whatever during the period of the 
test, which would be equiva eni to about 
two and one-half years’ service under or- 
dinary conditions. 

One of the chief merits of this device 
is the simplicity of design. There are no 


The cap 2 is machined to receive and 
secure the diaphragm 5; it is. bolted to 
the main body and tapped for pipe to 
connect to the main reservoir. The cap 
is so arranged that pipe connections may 
be brought from any side to the gov- 
ernor, which is in direct communication 
with the main reservoir. 

The diaphragm 5 is made of .pure rub- 
ber, specially prepared, insuring long life 
and flexibility. The piston and rod 3 are 
made of steel... The compression spring 4, 
which is enclosed within the main body 
and well protected against tempering, acts 
upon the piston. The pressure is varied 
by adjustment of screws 7 acting upon 
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the spring washer 6, whereby the spring 
may be compressed or relieved to suit re- 
quirements. The piston-rod end ‘is so 
shaped as to engage with a trip-hammer 
8 and moves this over the centre position 
past the pivot point 9. When the press- 
ure in the cap chamber above the dia- 
phragm increases, the piston 3 is forced 
downward, compressing the spring 4. 

The hammer 8 being forced by the 
piston rod past the dead centre, and aided 
by a spring 13 in housing 11, delivers a 
sharp blow to the yoke 9, carrying the con- 
tact blades 16, through which the circuit 
is opened and closed, which are made of 
bronze metal and well insulated against 
short-circuit or ground. The copper tips 
14 are quickly separated, and the arc is 
completely extinguished by the powerful 
magnetic field. These contact tips are 
of liberal area, presenting large radiating 
surface. A separating shield prevents any 
possibility. of the arc jumping across 
when the circuit is broken. ; 

As the air pressure is reduced, the com- 
pressed spring'4 at once commences to re- 
turn to its former position; the piston rod 
3 again comes in contact with the trip- 
hammer 8 and reverses the movement of 
the latter; the yoke 9, being carried over 
the centre line of pivot point by the ham- 
mer, returns with a snap, aided by springs 
13 and 15, and closes the circuit. This 
quick return is important, as it prevents 
arcing and gives a wiping effect to the 
contact tips. The yoke is firmly held in 
either position by the tension spring 15 
and, in addition, is securely locked by the 
trip-hammer 8. 

The quick-break mechanism is mounted 
upon a substantial brass frame 12 and 


securely fastened to the main body 1. The 


blow-out coil 16 and chute 20 are 
mounted upon an insulating block 19, 
which, in turn, is attached to the frame 
12. 

‘The small tension springs are protected 
by brass tubing, and are interchangeable 
without affecting the accelerating action 
of the mechanism. 

The electric terminals 22 are brought 
out through the governor body and are 
well insulated by means of insulating 
bushings. They may be connected to 
either side of the line. 

' All pins and moving parts are made 
of hard brass, thus preventing corrosion. 
No lubrication tó moving parts is neces- 
sary. The mechanism is protected against 
dust and water by a neat, light and strong 
cover, easily removable, which permits 
free access to the moving parts. 

The variation of maximum and mini- 
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mum pressure is accomplished by the ad- 
justment of set screws 7. The governor 
may be set between the pressure of sixty- 
five and ninety-five pounds with an op- 
erating margin of ten pounds. For ex- 
ample, the governor can be adjusted to 
cut out at eighty-five pounds pressure, 
and it will automatically cut in and start 
the compressor when the pressure drops 
to seventy-five pounds. 

The governor will operate successfully 
in any position, and can be mounted be- 
low the cars or under a car seat. It 
occupies a space of twelve inches in height, 
seven inches in length and five and one- 
half inches in width. 

ne 
The Manufacture of Christen- 
| sen Air-Brakes. 

The accompanying illustration shows a 
portion of the test floor in the air-brake 
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The orders for this equipment recently 
taken indicate no decline in the favor 
extended to this apparatus. The Con- 
solidated Railway Company, of New 
Haven, Ct., whose properties are in opera- 
tion in some thirty cities and towns in 
southern New England, recently placed 
an order for 280 complete air-brake equip- 
ments. As a matter of railway history it 
is stated that the first Christensen air- 
brake equipment placed in service in New 
England was installed in 1898 on a car 
of the Hartford City Railway Company, 
now a part of the Consolidated system. 
After nine years of continuous service 
this equipment is still in daily use. 

The Interborough Rapid Transit Com- 
pany, of New York city, recently placed 
an order with the Allis-Chalmers Com- 
pany for ninety-one twenty-four-foot air- 
compressors and pneumatic governors. 


Part or Test FLOOR, AIR-BRAKE DEPARTMENT, ALLIS-CHALMERS Works, WEsT ALLIS, 
WISCONSIN. 


department of the Allis-Chalmers Com- 
pany’s works at West Allis, Milwaukee, 
Wis., the assembling and machining of 
the parts being done on the same floor. 
This floor is 576 feet in length, and there 
is another floor of equal length provided 
for the coil-winding and armature-as- 
sembling departments. The Christensen 
air-brakes, which are manufactured by the 
Allis-Chalmers Company, are built in a 
shop equipped especially, comprising 69,- 
120 square feet of floor space. Of the 
Christensen type air-brakes now manu- 
factured by the Allis-Chalmers Company 
there are over 17,000 in daily service. 


The Christensen air-brakes are in regu- 
lar service on about 350 different electrica] 
systems throughout the world. The fact 
that many of these railways placed their 
first orders for air-brakes many years ago, 
and have continued to buy Christensen 
air-brakes, shows that these equipments 
have demonstrated in service features 
which have been appreciated by street rail- 
way operators. 

—_-+—_+@—___- 
A New Electrolier. 

An interesting novelty in electric 
standards and fixtures is soon to be intro- 
duced to the trade. In this new device 
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a certain portion of the fixture moves to 
a different position as the lamp lights, 
thus causing the electrolier to assume a 
different aspect according to whether the 
lamp is lighted or extinguished. This 
is accomplished by means of a solenoid 
or a long-pull magnet of suitable alter- 
nating-current design, which is controlled 
by the lamp switch so that the move- 
ment is entirely automatic, the movable 
member resuming its position when the 
lamp is turned off. 

The variety of artistic effects which 
may be obtained by this simple action is 
almost without limit. 

A switch is turned and the bronze 
figure of a sturdy yeoman, swiftly yet 
without shock or vibration, swings a 
lantern above his head where it remains 
until another turn brings the extinguished 
lantern again to his side. In this case a 
dash-pot is used in conjunction with the 
solenoid to prevent too abrupt movement, 
and the arm pivoted at the shoulder is 
moved by the shaft extending into the 
trunk of the figure to which the magnet 
core and counterweight is connected. 

Another form of standard equipped 
with this auxiliary resembles a tasteful 
vase or urn. When the switch is turned 
the upper portion of the urn rises some 
three inches to form the shade of a very 
attractive electrolier. 

A fixture has drooping petals which 
entirely cover the lamp. As the current 
is admitted the petals expand to form a 
shade. 

In the grotesque figure of a dragon or 
griffin the mouth opens and a lamp pro- 
trudes as the circuit is closed while sim- 
ilarly the doors open, in the representa- 
tion of an inn entrance, and a damsel ap- 
pears with a cheerful light as the switch 
is turned. 

Though the effort thus far has been to 
adapt the auxiliary to purely ornamental 
devices, one of the valuable features it 
possesses is that of protecting and con- 
cealing the lamp. 

Where space is limited the fixture may 
be so arranged that the lamp emerges 
from a recess in the wall or desk as the 
switch is pressed and automatically re- 
cedes when turned off. The shade m 
this application may be so arranged that 
the cavity in the wall is covered a8 the 
lamp retires, leaving the surface flush. 

In all cases the mechanism is mace 
as simple as possible, and as the movable 
part is in all cases counterbalanced by 
weights or springs, the additional powe" 
required to operate is reduced to a min- 
mum. The inventor, Ronald P. Irving, 
Quincy, Mass., states that patents are to 


be taken out on the device, which is 
known as the “Automaton Electrolier. 
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An Interesting Exhibit at the 
New York Electrical Show. 
One of the most interesting exhibits at 

the recent electrical show at Madison 

Square Garden, New York city, was that 

of the India Rubber and Gutta Percha 

Insulating Company, a photograph of 

which is shown herewith. The company 

arranged a luxurious reception room, to 
which patrons and friends were cordially 
invited, and at which they were royally 
entertained. The company madc a strik- 
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Annual Report of the Western 
Union Telegraph 
Company. 

The annual report of Colonel Robert C. 
Clowry, president of the Western Union 
Telegraph Company, to the stockholders, 
made at their meeting, October 9, shows 
the following conditions: 

The capital stock outstanding is un- 
changed, namely, $97,370,000, of which 
$29,394 belongs to and is in the treasury 
of the company. 


WUBBER a GUTTA PERCHA INSULATING COSPY 
ABIRSHAW-WIRES & CABLES — cos me, 
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Tae INDIA RUBBER AND GUTTA PERCHA INSULATING COMPANY AT THE NEW YORK 
ELECTRICAL SHow. 


ing display of “Habirshaw” wires and 
cables and conductors of every description 
for overhead, underground and submarine 
work. The well-known representatives, 
James B. Olson, general sales manager, 
and R. S. Satterlee, secretary and pur- 
chasing agent, will be recognized in the 
photograph. 


+. — 
The Interuational Independ- 
ent Telephone Association. 
The annual convention of the Interna- 
tional Independent Telephone Associa- 
tion will be held at the Coliseum, Chicago, 
Ill., January 21, 22 and 23, 1908. This 
date is during the period of the third 
annual electrical show, which will be held 
under the auspices of the Electrical 
Trades Exposition Company, January 13 
to 25. Telephone manufacturers have al- 
ready arranged to make a large combined 
exhibit of telephones and telephone ap- 
paratus, which will occupy the entire 
annex, containing over 10,000 square feet 
of floor space. This will be the largest 
and most complete exhibit of telephones 
ake telephone devices ever held at any one 
ime. 


The bonded debt at the close of the 
year was as follows: Funding and real 
estate mortgage bonds, due May 1, 1950, 
four and one-half per cent, $20,000,000; 
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During the year there was issued $7,- 
200,000 of the $25,000,000, four per cent 
convertible redeemable bonds, due Novem- 
ber 1, 1936, authorized by the stockholders 
November 23, 1906. 

The net growth of the plant was: In 
poles and cable 2,687 miles; in wire 65,- 
052 miles; in offices 437. 

Of the total of 1,521,199 miles of wire 
at the close of the year 419,450 miles 
were of copper and 901,749 of iron; an 
increase in copper of 67,286 miles and a 
decrease in iron of 2,234 miles during the 
year, due to the substitution of copper 
for iron. 

The number of messages increased 
3,317,469. 

The revenues of the company increased 
$2,180,751.72. 

The operating and general expenses in- 
creased $2,066,582.83. This increase was 
due to the necessary outlay to care for 
the larger number of messages handled, 
to the increase of ten per cent in the sal- 
aries of all the operators in the company’s 
employ which went into effect March 1, 
1907, and to the continued high prices 
for all materials used in the maintenance 
of the lines. 

The improvements in the property of 
the company referred to in the last annual 
report were continued during the year un- 
der review, making large expenditures 


necessary and increasing the outlay for 
reconstruction of poles and wires $758,- 
304.37. 

The automatic printing telegraph 
owned by the company has been extended 
and is now applied to the business ex- 
changed between New York city on the 
one hand and Buffalo, Boston, Pittsburg, 
Chicago, Philadelphia, Atlanta and St. 
Louis on the other; also to that between 
Chicago and St. Louis; between Phila- 


BUSINESS OF THE YEAR. 
Year ended Year ended 
June 30, 1906. June 30, 1907. Increase. Decrease. 
Revenues ............0cccccaccee $30,675,654.53 $32,856,406.25 $2,180,751.72 
Expenses, see statement below..... 23,605,071.65 26,532,196.20 2,927,124.55 
Net Revenue...........02c-ece00% $7,070,582.88 $6,324,210.05 $746,372.83 
Interest on bonds............ Che 1,327,975.00 1,420,061.00 92,086.00 
Profits <i hcdoe seacdeuRdndedewsee $5,742,607.88 $4,904,149.05 $838,458.83 
Appropriated for dividends........ 4,868,088.75 4,868,096.25 7.50 
$874,519.13 $36,052.80 $838,466.33 
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Surplus 


Surplus July 1, 1906................. 
Carried to surplus as above........... 


Surplus June 30, 1907............ 


Statement of expenses for the 
Operating and Kenora expenses, inc 
Rental of leased li 


tai : 


Maintenance and reconstruction of lines.......... 
Equipment of offices and wires..............0000% 


Total expenses as above.............eeecees 


collateral trust bonds, due January 1, 
1938, five per cent, $8,615,000; convert- 
ible redeemable bonds, due November 1, 
1936, four per cent, $7,200,000; total, 


$35,815,000. 


uding taxes... 


$16,848,728.38 
36,052.80 


~ $16,884,781.18 
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$19,257,622.30 
1,545,570.96 
5,278,293.36 
450,709.58 


$26,532,196.20 
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delphia and Pittsburg and between Buf- 


falo and Chicago. 
The cost of construction was $2,872,- 
950.53, which was $420,030.83 less than 


last year. 


DOMESTIC AND EXPORT. 

PROPOSED WESTERN ELECTRIC COMPANY BOND ISSUE— 
Stockholders of the Western Electric Company will vote in Chicago, 
November 5, on the proposition to create a mortgage of $15,000,000 
to secure an issue of the company’s first mortgage five per cent 


gold bonds. The bonds will not be sold for some time. The pur- 
pose of the issue is not stated. At present the company has no 
bonded indebtedness. Its authorized capital is $25,000,000, of which 
$15,000,000 is outstanding. 


ELECTRIC ROAD FOR ALASKA—Alaska is to be provided with 
additional railroad facilities by the construction of a narrow gauge 
electric road, the Alaska Home Railway, which will be operated be- 
tween Valdez and Fairbanks. At the first meeting $106,000 was 
subscribed by residents of Valdez toward the building of this road, 
which will be constructed at an expense of $10,000 a mile. Since 
the initial meeting in Valdez, nearly $150,000 additional has been 
subscribed in Seattle, leaving only about $90,000 to be raised to 
complete the construction of a road over the mountain range back of 
Valdez. Six hundred men are at work, and already the wharves 
and terminals at Valdez are completed. 


SYRACUSE TELEPHONE COMPANY TO MAKE IMPROVE- 
MENTS—The Syracuse Independent Telephone Company is plan- 
ning to spend $450,000 in extending and improving its system in 
Syracuse, N. Y. The plan for the reorganization of the United States 
Independent Telephone Company, the company which holds the 
stock of the Syracuse company, has been consummated. This pro- 
vides for the surrendering of outstanding securities, the issuing of 
new securities and the assessment of a considerable sum on the 
new security holders to provide money for the extensions. As soon 
as the money is in hand the company will begin to extend its plant. 
Much of the money to be spent will be used in installing new tele- 
phones and new cables. Since the announcement of the new rate 
of $24 the Independent company has received a large number of 
contracts. 


PENNSYLVANIA RAILROAD TO ELECTRIFY ITS TER- 
MINALS—Beginning with the electrification of the New York ter- 
minals, the line from New York to Philadelphia, the Philadelphia 
terminal and the main line extending at least twenty-five miles 
westward from Philadelphia, the Pennsylvania Railroad is com- 
mitted to the ultimate electrification of its entire system as rapidly 
as the improvement can be completed. This announcement is made 
by Pittsburg officials of the company who explain in a general 
way the tentative plans for the electrification of the system. The first 
extension of the electric system will be from New York to Philadel- 
phia and probably twenty-five miles west of Philadelphia. After this 
is completed the plan calls for the complete electrification of the 
Pittsburg terminals, on which $23,000,000 has been spent within 
five years. After electrifying the Pittsburg terminals, gradual ex- 
tensions will be made eastward from Pittsburg and westward from 
Philadelphia until the two improvements meet. Changes will be 
made gradually. At first only passenger trains will be operated by 
electricity, but this will be followed by the movement of freight 
by the same motive power. 


ADVERSE OPINION IN REGARD TO PROPOSED MIL- 
WAUKEE LIGHT PLANT—City Attorney Kelly, of Milwaukee, 
wis.. is of the opinion that Milwaukee can not enter the commercial 
lighting field without first presenting its case to the state railway 
rate commission. He states in part as follows: “In view of the 
conditions existing as to electric lighting in the city of Milwaukee 
at the present time and the provisions of law applicable thereto, I 
am of the opinion that the city can not provide a plant to furnish elec- 
tric light for private purposes, without first securing from the rail- 
road commission of Wisconsin a declaration, after a public hearing 
of all parties interested, that public convenience and necessity in 
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Milwaukee require such. When the city shall have erected, or shall 
have acquired an electric lighting plant in the manner provided by 
law, it can without doubt ‘furnish and sell electric light and power 
to the inhabitants of Milwaukee for private purposes.’ But the 
acquisition of an electric lighting plant by the city will be attended 
by some difficulty and, while your question does not go so far, I deem 
it prudent to advise you of the provisions of law to be observed 
so that your procedure may be guarded by taking in their order 
the necessary steps.” 


MEXICAN TRACTION COMBINE—A ‘combination has been 
effected between two American and British syndicates for the work- 
ing of extensive electric traction properties in Mexico. The 
American syndicate, which includes in its membership Minor C. 
Keith, vice-president of the United Fruit Company, is identical with 
the interests that control the Mexican Light and Power Company, 
the Monterey Railway, Light and Power Company, Mexico; the Rio 
de Janeiro Tramway, Light and Power Company, the Bahia Tram- 
way, Light and Power Company, the Sao Paulo Tramway, Light 
and Power Company, and other Brazilian enterprises, which, 
together with the various West Indian projects, represent an 
investment of close to $150,000,000. The British syndicate is headed 
by Sir Weetman D. Pearson, who is head of the British contract- 
ing firm of S. Pearson & Son, Limited. The deal refers to the con- 
struction and operation of an extensive electric traction system in 
Puebla, the capital of the state of Puebla, and one of the leading 
commercial cities in Mexico. The Ferrocarril Industrial de Puebla, 
a mule line, connecting Puebla, Cholula and Hujotzingo, has been 
secured by the American syndicate, and the Ferrocarril Urbano de 
Puebla, another mule road, has also been taken over. These lines are 
about forty-five miles in length. They will be changed to electric mo- 
tive power and considerably extended. The Puebla Tramway, Light 
and Power Company has been formed by the Americans in order to 
take over the properties. This company has now been merged with 
the Anglo-Mexican Light Company, in which Sir Weetman D. Pear- 
son is the dominant factor. The Anglo-Mexican company owns the 
water-power rights in the vicinity of Puebla, and as steam is out 
of the question, owing to the prohibitive cost of coal—ranging from 
$10 to $12 a ton—water power is essential to operate the cars elec- 
trically. The amount involved in the Puebla transaction is about 
$15,000,000 (gold). 


EXTENSIVE WORK PLANNED BY CENTRAL AND EASTERN 
COLORADO POWER COMPANIES—It is announced that $50,000,- 
000 is available for the work of the Central and Eastern Colorado 
Power companies. Much of the preparatory work has already been 
undertaken. The final surveys have been completed for a dam and 
three power plants in Estes Park which will cost $10,000,000, and 
which will generate 30,000 horse-power. It is expected that work 
will begin soon after the first of the year. Options are said to have 
been secured on a power site within a short distance of Denver. 
which, in addition to the plants now under way, will give the 
company sufficient power to operate throughout the state. Control 
of additional power sites in the northern part of the state which 
will enable the generating of almost double the capacity previously 
announced has also been secured. A storage reservoir with a Ca 
pacity of 4,000,000.000 cubic feet of water is to be built at the head 
of the South fork of the Thompson river. The dam will be 165 
feet high and will back the water up for one mile into Estes Park. 
The first power plant is to be located at the foot of the dam. 
where a drop of 200 feet will be secured. This plant will generate 
10.000 horse-power. The water will be carried from this plant down 
the cañon to the forks in pipes, where a similar plant with an 
equal capacity will be constructed. This plan will be followed to 
where the Handy dam is now located, where a third plant with a 
capacity of 10,000 horse-power will be located. After the water i8 
used for generating this power it will be carried out to the agricul: 
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tural country beyond and used for irrigation purposes. The new 
scheme for Estes Park makes the fourth now under way by the 
company in addition to the operations of smaller companies con- 
trolled by the main organization. These are the Estes Park prop- 
osition, the plant now being constructed at Nederland, in Boulder 
Cafion, twenty miles from Denver, the Shoshone plant near Glen- 
wood Springs, and the Gore Cafion plant on the Moffat road. 


BELL COMPANY TO MERGE MINOR LINES—tThe corporate 
litle of the Bell Telephone Company of Philadelphia, which will 
shortly be changed to the Bell Telephone Company of Pennsylvania, 
will be the first step looking to the welding into an integral whole 
of the several telephone companies in the district, which while 
closely affliated and all controlled by the American Telephone and 
Telegraph Company, have been operated as separate concerns. To 
consummate this plan a special meeting of the stockholders of the 
Bell Telephone Company of Philadelphia has been called for Decem- 
ber 3, when they will be asked to approve an agreement for the 
purchase of all the outstanding capital stock, franchises, 
property, etc, of the Pennsylvania Telephone Company, the 
Delaware & Atlantic Telegraph and Telephone Company 
and the Chesapeake & Potomac Telephone Company. The new cor- 
poration will constitute one of the most important members of the 
American Telephone and Telegraph Company. It will cover a dis- 
trict of more than 45,000 square miles, extending from Coatesville 
and Altoona, Pa., to the Delaware river and south through Mary- 
land and the District of Columbia into West Virginia. The out- 
standing capital of the Bell Telephone Company of Philadelphia 
is approximately $25,000,000, that of the Pennsylvania Telephone 
Company $5,000,000 and of the Chesapeake & Potomac Telephone 
Company $12,000,000. This will give the new consolidated company 
a capitalization of $42,000,000 at its inception, as the capital of the 
Delaware & Atlantic company is only nominal and is owned by 
the Philadelphia Bell company. This capital of the new compny, 
however, with the approval of the shareholders, will be increased 
to $60,000,000, the additional $18,000,000 capital being required for 
improvements and extensions of the merged system. The share- 
holders at the December meeting will also be asked to approve 
amendments to the charter and by-laws, providing that the par 
value of the shares be increased from $50 to $100, and the number 
of directors be increased from twelve to fifteen. 


ELECTRIC RAILWAYS. 
SACRAMENTO, CAL.—The trustees have granted the Vallejo 
Northern electric railway a right of way through this city. 


LEXINGTON, KY.—Interurban cars have begun running between 
this city and Frankfort. The road had been under construction 
for two years. It runs through Versailles. 


OSHKOSH, WIS.—Plans for the reorganization of the Winnebago 
Traction Company are under way. It is planned to expend about 
$300,000 in improving and extending the lines. 


NORFOLK, VA.—The Norfolk & Portsmouth Traction Company 
has landed its cable from the Brambleton power plant, and Ports- 
mouth street cars are now being operated by electricity generated 
in Norfolk. l 

TROY, N. Y.—The new trolley line which is to be built between 
this city and Hoosick Falls next spring will follow the Boston & 
Maine Railroad, through Eagle Bridge, Buskirks, Johnsonville, Valley 
Falls, Schaghticoke, Grant’s Corners and Spiegletown. 


MINNEAPOLIS, MINN.—A contract for the financing of the 
Omaha & Nebraska Railway Company has been negotiated by the 
H. J. Folts Company. The railway is to be an electric line and will 
reach from Omaha to Hastings, Neb., a distance of 159 miles. 


STAMFORD, CT.—Electric train service on the New Haven road 
has been extended to Stamford, the eastern limit of the electric 
zone. Six locals will be run at first and the service will be extended 
until all locals and express trains are drawn by electricity. 


BALTIMORE, MD.—Fire of unknown origin did damage ap- 
proximating $150,000 to the Falls Road power-house of the United 
Railways and Electric Company on October 5. Seven generators and 
five engines were destroyed. The loss is fully covered by insurance. 


LOUISVILLE, KY.—The Indianapolis & Louisville Traction Com- 
pany has filed a mortgage in favor of the Colonial Trust Company, 
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of Pittsburg, and F. F. Brooks, as trustees, to secure $400,000 mort: 
gage and collateral trust 6 per cent five-year convertible gold notes. 


BEAVER, PA.—The Ira W. Logan Company, of Rochester, has 
been awarded the contract for laying the rails for the new street 
railway for the Jones & Laughlin Company, which bought the fran- 
chise of the Monaca & Ambridge Street Railway Company some time 


ago. 

BEMIDJI, MINN.—At a regular meeting of the city council the 
ordinance granting to Carl C. Gowran, A. A. Carter and George 
W. Teitsworth the privilege of constructing and maintaining a street 
railway within the limits of Bemidji for a period of twenty-five years 
was passed by unanimous vote of the council. 


MANSFIELD, OHIO—At a meeting of the board of directors of 
the Mansfield Railway, Light and Power Company, F. L. Fuller 
and J. Southerden, of Cleveland, and Sidney Foltz resigned as di- 
rectors and E. T. Pomeroy and J. O. Rutherford, of Cleveland, and 
F. E. Myers, of Ashland, were elected to fill the vacancies. 


GREENCASTLE, PA.—At a meeting of the Greencastle town 
council a franchise was granted to the Chambersburg, Greencastle & 
Waynesboro Street Railway Company to operate its line through 
that town. The ordinance does not require any tax on poles, cars 
or other parts of the line. The company has also been granted a 
franchise in Chambersburg. 


GUTHRIE, OKLA.—A territorial charter has been granted to 
the Oklahoma Electric Terminal Company, of Oklahoma City, with 
$2,500,000 capital stock, to build twelve miles of terminal railway 
in Oklahoma City, at an estimated cost of $5,000,000. The incor- 
porators include Guy V. McClure, Charles Combs, Warren E. Moore, 
J. J. Johnson and Fred S. Comba. 


LEXINGTON, KY.—Work will soon begin on the power-house of 
the Lexington & Interurban Railways Company, to be erected at 
Valley View. This power plant, which will cost between $400,000 
and $500,000 when completed, will be the largest in Kentucky and 
will furnish power for the Lexington street railway as well as all 
the traction lines extending out of Lexington. 


GREENVILLE, TEX.—Capitalists of Greenville, Bonham and 
Wolfe City have taken steps toward organizing to build and operate 
an electric car line from this city to Bonham by way of Wolfe City. 
In addition to building the interurban from Greenville to Bonham 
it is intended to build and operate modern up-to-date local electric 
street-car systems in Bonham, Wolfe City and Greenville. 


JACKSON, MICH.—It is stated that the electric railway between 
Ludington and Grand Rapids, Mich., will be completed within a 
year. The promoters state that eighty per cent of the right of way 
has been obtained and that eastern capitalists are ready to furnish 
$285,000 as soon as the farmers along the road subscribe $15,000. 
Several miles of the road have already been graded between Luding- 
ton and Pentwater. 

SOUTH BEND, IND.—Arrangements have been completed by the 
promoters of the Fort Wayne & South Bend Railway by which work 
will be started in the near future. Since President Perry A. Randall, 
of Fort Wayne, has arranged for the American Trust Company, of 
Indianapolis, to act as trustee for the bondholders of an issue of 
$2,000,000 in six per cent gold bonds, several hundred thousand dol- 
lars of the stock has been subscribed for by a Chicago syndicate. 


YORK, PA.—A state trolley line, which will extend from Sun- 
bury to Selins Grove, a distance of about eight miles, at which 
will be established a summer park, will be built by the York Con- 
struction Company. The contract price is $247,000. This is to cover 
the entire cost of building and the cost of equipment. The new 
trolley line wil] connect rich sections of Snyder and Northumberland 
counties and will especially develop the agricultural section of 
Snyder county. 

OLYMPIA, WASH.—Two new railroad companies have filed ar- 
ticles of incorporation. The Pullman, La Crosse & Columbia Rail- 
road is capitalized at $1,500.000, the announced purpose being to 
build and operate a steam, electric or motor road from Pullman via 
La Crosse to some point yet to be selected on the Columbia river. 
The incorporators are: J. O. Staats, H. M. Greene, J. H. Clarke, T. H. 
Shobe, E. S. Knowlton and J. S. Shrock, all of La Crosse, and 
J. B. Taggart, of Hay, Wash. The Seattle Southern Company, 
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capitalized at $500,000, is incorporated by Julius F. Hale and Morris 
B. Sachs. No route is stated. 


PITTSBURG, PA.—A party of eastern capitalists, supposed to 
represent the Lackawanna Steel Company, has closed a deal for the 
rights of way of the proposed Monongahela, Ellsworth & Washing- 
ton street railway. The traction company was organized two years 
ago, but has not progressed further than to secure rights of way. 
The deal has been put through with the understanding that work on 


the road is to start at once. Within two years Washington and 
Monongahela will be connected by trolley. 


DANVILLE, IND.—The Indianapolis & Danville traction line is 
to be extended to Amo, seven miles southwest, to connect with the 
Terre Haute, Indianapolis & Eastern, which will give it through 
connections both east and west. From Amo a new line will be built 
south to Martinsville, connecting with the Indianapolis and Martins- 
ville line, which will give the traction syndicate a line west and 
south of Indianapolis, connecting the large and populous counties 
of Marion, Hendricks and Morgan. The work is to begin at once. 


SPRINGFIELD, ILL.—At a meeting of the board of directors of 
the St. Louis, Terre Haute & Quincy Traction Company eight out 
of the nine directors were present. L. J. Pulliam, of Springfield, 
Ill., and C. W. Payne, of Roodhouse, 111., tendered their resignations 
as directors of the company, which were accepted. M. H. Ewer, of 
Decatur, Ill., and I. E. Ewer, of Memphis, Tenn , were elected direct- 
ors, to fill the vacancies. The secretary, E. E. Barclay, also tendered 
his resignation, which was accepted. The office of secretary was 
left vacant. | 


MOORHEAD, MINN.—The board of directors of the Northwestern 
Interurban Electric Railway Company has elected the following offi- 
cers: Thomas T. Bubb, president and chief engineer; James J. 
Lambrecht, vice-president; E. Y. Wheeler, treasurer; Samuel F. 
Crabbe, consulting engineer, and Thomas R. Brown, secretary. It 
is understood that the new interurban line will be contracted for in 
sections. The company will fully equip and complete one section 
before starting on a new one. A board of audit will have control 
over the expenditure of funds. The general offices will be in this 
city. 


NEWTOWN, PA.—The Newtown, Langhorne & Bristol Trolley 
Street Railway Company has disbanded as a corporation. All the 
directors resigned and the affairs were turned over to the new 
organization. The new company immediately organized as follows: 
president, Frank Battles; vice-president, W. Frederick Snyder; treas- 
urer, H. H. Harrison; secretary and assistant treasurer, John L. 
Richter; general manager, W. H. Janney; board of directors, Frank 
Battles, W. Frederick Snyder, H. H. Harrison, William Henry 
Snyder, A. D. Chapin, Jr., and Alexander Chambers. Battles, Heye 
& Harrison are the new owners. 


NEW YORK, N. Y.—The appellate division of the Supreme Court 
in Brooklyn has handed down a decision in which it holds that the 
South Shore Traction Company has lost its franchise to construct 
a trolley road to Islip, Suffolk county. The road is now under 
construction. It was proposed to operate a trolley line through 
Patchogue, Islip, Bay Shore, Babylon, Amityville, Freeport, Lyn- 
brook, Jamaica, Newtown, Long Island City and the Blackwell's 
Island bridge. It was intimated that large Pittsburg interests 
were behind the proposed trolley road. It was contended that the 
company had lost its right to use the franchise because it failed 
to construct the road within the time limit stated in the franchise. 


PHILADELPHIA, PA.—George W. Goddard is back of a plan to 
construct a subway under North Broad street, Philadelphia, at a 
cost of $10,000,000. Some weeks ago Mr. Goddard, who is manager 
of the Trolley Electric Vehicle Company; Montgomery Harris, an 
insurance broker, and Charles Willing took out a charter at Harris- 
burg for the Philadelphia Subway Terminal Railway Company. This 
company has an authorized capital of $40,000. It has no franchise 
to construct and operate an electric subway under Broad street 
from Filbert street north to near Clearfield street, as is proposed. 
Under the contract between the city and the Philadelphia Rapid 
Transit Company, the latter would have the refusal on any such 
franchise. 


WATERLOO, IOWA—The Waterloo, Pella & Southwestern plans 
to build a line southwesterly from Waterloo through Traer, Toledo, 
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Tama, Sheridan, Grinnell, Sully, Pella, Howell, Durham, Attica, 
Columbia and Olmitz to Chariton. An effort is being made to interest 
business men and capitalists along the route in the project. The 
proposed line is about 120 miles long. The promoters claim that 
the road will tap an undeveloped coal field. They also claim that 
the territory it taps is one of the best farming and freight produc- 
ing sections of the state. In addition to the towns named above, 
eight or more new stations will be established. The road will also 


connect eight trunk lines and make a short haul for the transfer 
of business. 


CENTRALIA, WASH.—B. J. Weeks, of Tacoma, who has resigned 
his position as general manager of the Pacific Traction Company, 
is to promote and build a new electric line, to be known as the 
Centralia, Chehalis & Western Railway Company. The company will 
build eight miles of road between Centralia and Chehalis and a two- 
mile branch to connect with a freight centre. It is stated that 
$150,000 worth of bonds for the new line has already been subscribed 
and that numerous good freight contracts are offered, guaranteeing 
the new line an excellent business. F. B. Hubbard, of the Eastern 
& Western Railway and Lumber Company, is to be president of 
the new company, and many of the stockholders are said to be the 
same as those of the Pacific Traction Company, of Tacoma, which 
leads to the belief that the two lines will eventually connect, giving 
a through electric road from Tacoma. 


NEW MANUFACTURING COMPANIES. 

NEW YORK, N. Y.—The Illumination Improvement Company has 
been incorporated to manufacture gas and electrical appliances. The 
capital stock is $25,000, and the incorporators are: T. Morch, H. G. 
Bailey, H. C. Fuller, New York city. 


RIVERSIDE, CAL.—The Riverside Fixture Company, an elec- 
trical concern, has been incorporated with a capital of $25,000, of 
which $4,000 is paid up. D. A. Bender of San Rafael, R. W. Bender 
and J. F. Butler are the incorporators. 


AUSTIN, TEX.—A charter for the Anderson-Lacy Electric Head- 
light Company, of Houston, has been filed. The incorporators are: 
H. T. D. Wilson, T. J. Anderson and B. B. Lacy. The capital stock 
is $10,000 and the purpose is to manufacture electric headlights. 

ALBANY, N. Y.—The George H. Rice Company, of Brooklyn, has 
been incorporated with the secretary of state, to deal in electrical 
machinery, advertising signs, etc., and to carry on the business of 
electrical engineers. The capital stock is $40,000, and the directors 
are as follows: George H. Rice, John J. Halshul, and Thomas M. 
Harvey, of Brooklyn. 

COLUMBUS, OHIO—Papers have been filed in the office of the 
secretary of state at Columbus for the incorporation of the Solar 
Glass Company, with a capital stock of $50,000. The incorporators, 
all of whom are local people, are E. A. Hudson, Bert J. Long, J. J. 
McMullin, E. G. Hammond and Wilson W. James. The company is 


organized for the purpose of manufacturing glassware of all kinds 
for electrical purposes. 


TELEPHONE AND TELEGRAPH. 
BATAVIA, N. Y.—The Bell Telephone Company will erect 4 


new exchange, which, with the necessary equipment, will cost 
$50,000. 


FAIRBANKS, ALASKA—The Fairbanks Telephone Company 18 
considering the construction of a Jong-distance line from Fairbanks 
to Valdez. 


DECATUR, NEB.—Dr. J. W. Collins, president of the Home Tele- 
phone Company, has signed a contract for the installation of an 
automatic exchange. The cost will be $100,000. 


SAN FRANCISCO, CAL.—The Pacific Telephone and Telegraph 
Company had on September 1 a total of 277.687 subscribers’ stations. 
This compares with 248,360 stations on January 1, an increase of 
29,337 stations, or 11.8 per cent. 


LOUISVILLE, KY.—For the purpose of taking over a number 
of telephone properties in eastern Kentucky, the Southern Bell Tele- 
phone Company of Kentucky has been incorporated. The capital 
stock of the new company is $100,000, divided into 1,000 shares of 
$100 each. The incorporators are: Hunt Chipley, secretary, S. B. 
Naff, treasurer, both of Atlanta, Ga.; W. T. Williamson, president, 


Charlestown, W. Va.. and W. L. and John C. Doolan, vice-presidents, 
both of Louisville. 


October 19, 1907 


PERSONAL MENTION. 
MR. S. S. NEFF, superintertdent of the Atlantic City & Shore Rail- 
road, Atlantic City, N. J., has been appointed manager of the 
new company which has merged the fast shore line and the Atlantic 


avenue line. 

MR. WALTER B. SNOW, for nearly twenty-five years publicity 
manager for the B. F. Sturtevant Company, has established an office 
at 170 Summer street, Boston, Mass., for the production of pub- 
licity for manufacturers of machinery and allied products. This 
will include general advertising, catalogue making, technical writing 


and investigation. 

MR. CHARLES A. BROWN, patent attorney, Monadnock Block, 
Chicago, 11l., announces a partnership with Lynn A. Williams (for 
six years past his assistant), for the practice of patent law under 
the firm name of Brown & Williams. Mr. A. C. Bell, who has 
been in charge of the patent department of the Stromberg-Carlson 
Telephone Manufacturing Company, has taken a position with this 
firm and will give attention chiefly to the work of patent soliciting. 
Mr. Bell is a graduate of Cornell University, and has had practical 
experience as a mechanical and electrical engineer in addition to 
several years’ work in soliciting patents. 

MR. EDWARD E. POTTER, general superintendent of the Union 
Street Railway Company and the Dartmouth & Westport Street 
Railway Company, New Bedford, Mass., has been granted an in- 
definite leave of absence, and will go to Seattle, Wash. Treasurer 
Elton S. Wilde has been appointed acting superintendent of both 
roads, and Edward F. Nicholson, who is in charge of the electric 
express department, will be assistant treasurer, while Charles T. 
Battey will take the position of acting manager of the electric ex- 
press, Fred W. Lurs, formerly in the electric express office at New 
Bedford, will re-enter the employ of the company to take Mr. Battey’s 


place in Fall River. f 


NEW INCORPORATIONS. 

NASHVILLE, TENN.—Rock City Electric Company. $10,000. 
Incorporators: John A. Bell, Louis Leftwich, Hamilton Parks, Will- 
iam L. Talley and M. A. Montgomery. 

INDIANAPOLIS, IND.—The Coatesville Telephone Exchange 
Company, Coatesville. $1,500. Stockholders: Jesse Masten, H. T. 
Bohannon, S. Hunt, C. S. Hessler, G. W. Hunter, D. S. Bowen and 
F. E. Todd. 

INDIANAPOLIS, IND.—Evansville, Petersburg & Vincennes 
Railroad Company, Evansville. $10,000. Directors: F. W. Cook, T. 
M. Honeywell, John M. Funk, Louis J. Herman and H. E. Meyer. To 
build an electric line from Evansville to Petersburg. 


DATES AHEAD. 
Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 

American Electrochemical Society. 
city, October 17-19. 

Western Association of Electrical Inspectors. 


October 22-24. 
American Association for the Advancement of Science. Chicago, 


Ill., December. 


Fall meeting, New York 
St. Paul, Minn., 


ELECTRICAL SECURITIES. 

Genuinely demoralized dealings marked some of the sessions of 
last week’s market. General declines were scored and new low 
price records were made, some of these being lower than fpr several 
years. The general average of prices touched a new low point for 
the year. A good deal of the selling was of a forced character, and 
a very unfavorable tone was given to the market by the unloading 
of a considerable number of shares from foreign holders, particu- 
larly from Holland. The unsettling disclosures which have come to 
light, due to investigations by public service commissions in various 
parts of the country, have, of course, had much to do with the 
lack of confidence on the part of the buying public and the inability 
of professional investors to make good upon their buying, owing to 
the lack of public support. The necessity of returning large amounts 
of money to the interior, and the excessive calls made upon our 
exchequer through foreign holdings have caused a considerable 
tightening in the money market, and with this firmness has come 
also the inability of prospective borrowers to figure out meeting 


the interest asked for, due to the depreciated values of the invest- 


ments involved. It is evident, however, that there will be constantly 
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a need for a considerable expenditure in all classes of industry, due 
to the necessity for keeping up the present facilities of manufacture. 
Present orders from railroads alone for ordinary maintenance are 
great enough to maintain workshops and factories which would, a 
few years ago have been capable of stocking the market with avail- 
able material. New orders appear to have fallen off about twenty per 
cent. How long this condition will continue is a matter which the 
near future will probably decide. It is a fact, however, that the 
industrial retrogression is not viewed with particular apprehension, 
as financial and manufacturing interests are one in the belief that 
the only way that the country can be restored to equilibrium is 
by the loosening up of the immense amounts of capital which have 
been stored away due to the last three years’ development, which 
many people now believe should have been spread over at least a 
decade. 

Dividends have been declared upon the following electrical securi- 
ties: Milwaukee Electric Railway and Light Company; quarterly 
dividend of 1% per cent on the preferred stock, payable October 31. 
Mexican Telephone and Telegraph Company; regular semi-annual 
dividend of 214 per cent, payable November 1 to stockholders of rec- 
ord October 15. United Electric Securities Company; regular semi-an- 
nual dividend of $3.50 on the preferred stock, payable November 1 to 
stockholders of record October 22. Electric Bond and Share Company; 
regular quarterly dividend of 114 per cent on the preferred stock, pay- 
able November 1 to stockholders of record October 16. Columbus, 
Ohio, Railway Company; quarterly dividend of 1% per cent on the 
preferred stock, payable November 1 to stockholders of record Oc- 
tober 15. Montreal Street Railway Company; regular quarterly divi- 
dend of 2% per cent, payable November 1. Dartmouth & Westport 
Street Railway Company; quarterly dividend of 2 per cent, payable 
October 15. Michigan State Telephone Company; regular quarterly 
dividend of 1% per cent on the preferred stock, payable November 1. 
Auburn & Syracuse Electric Railroad Company; quarterly dividend of 
11% per cent on the preferred stock, payable October 15. Lincoln 
(Neb.) Traction Company; dividend of 4 per cent on the common 
stock, payable October 15. Spokane & Inland Empire Railroad Com- 
pany; regular quarterly dividend of 1% per cent on the preferred 
trust certificates, payable October 20. Central District and Printing 
Telegraph Company; regular quarterly dividend of 2 per cent, pay- 
able October 31 to stockholders of record October 24. Twin City 
Rapid Transit Company; regular quarterly dividend of 14% per cent 


on the common stock. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 12. 


New York: Closing. 
Allis-Chalmers common.............eecceee 6 
Allis-Chalmers preferred .............0.00. 15% 
Brooklyn Rapid Transit ................00. 40% 
Consolidated Gas ........... ccc cee cece ence 91 
General Electric ............. 0. ccc eee eevee 11314 
Interborough-Metropolitan common ........ 81% 
Interborough-Metropolitan preferred ....... 2214 

109 


Kings County Electric ...................4. 
Mackay Companies (Postal Telegraph and 

Cables) Common ...........2.0cceeeeee 58 
Mackay Companies (Postal Telegraph and 


Cables) preferred ........ E E E 5814 
Manhattan Elevated ............. 000 cease 115 
Metropolitan Street Railway .............. 34 
Now York & New Jersey Telephone ........ 99 
Western Union ......... ccc cece eect cer eees 67 
Westinghouse Manufacturing Company .... 110 

Boston: Closing. 
American Telephone and Telegraph ........ 101 
Edison Electric Illuminating ............. 200 

40 


Massachusetts Electric ...........c cc cece ee 
New England Telephone .................. 
Western Telephone and Telegraph preferred. — 


Philadelphia: Closing 
Electric Company of America ............ 8% 
Electric Storage Battery common ........ . 38, 
Electric Storage Battery preferred ........ 3814 
Philadelphia Electric .............c ccc eee TA 
Philadelphia Rapid Transit ............... 18 
United Gas Improvement ..............0.06- 1614 

Chicago: Closing 
Chicago Telephone ....s.ssssesesecsesseses 107 
Chicago Edison Light ..............2c0eeee 137% 
Metropolitan Elevated preferred ........... 62 
National Carbon common ..........eeseee8 70 

118 


National Carbon preferred ............0. ee 


— —_ aa 
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ELECTRIC LIGHTING. 


CORNING, N. Y.—The streets of the village of Gibson are to be 
lighted electrically. 


POINT PLEASANT, N. J.—The electric light plant and water- 


works system were destroyed by fire on October 8. 


SPOKANE, WASH.—The board of county commissioners has 
granted to A. M. Wood and R. H. Long a franchise for an electric 
lighting system in Deer Park. 


ELGIN, ILL.—Fred E. Rispin and former City Electrician Fish, 
of Elgin, have submitted a plan to the Marengo city counei to take 
over the municipal electric light plant. 


MEMPHIS, MO.—Scott & Sons have the contract to erect the 
Gorin electric light plant. The structure will be built of cement 
blocks and will be one story high and eighteen by twenty-eight feet. 


KANSAS CITY, MO.—The city council of Independence has or- 
dered B. F. Wallace, superintendent of the municipal electric light 
plant, to extend the service to Maywood and Bristol on the electric 
line to Kansas City. 


CINCINNATI, OHIO—The Dayton Citizens’ Electric Company 
has given a mortgage to secure $1,500,000 of bonds. The Cincinnati 
Trust Company is the trustee under the deed of trust. The property 
has been in operation since last April. 


BROWNSVILLE, TEX.—At a meeting of the city council the 
bonds for the construction of an electric lighting plant and water- 
works system were sold to the Brownsville National Bank. Fifty- 
three thousand dollars’ worth were placed on the market, the bid 
being par. 


WASHINGTON, IND.—By a vote of 329 to 44 a scheme for re- 
modeling the municipal lighting plant has been rejected, notwith- 
standing the alternative presented by the common council of pro- 


viding for extensive repairs or eventually abandoning the business 


of municipal lighting. 


WATERTOWN, WIS.—The Escanaba Electric Power and Pulp 
Company, capitalized at $500,000 with Watertown capital, has been 
granted the right by the city of Escanaba to furnish the city plant 
with power for lighting the streets and commercial light and power 
for a period of ten years. 


NORTHFIELD, MINN.—A franchise has been granted the North- 
field Light, Heat and Power Company. It is to run for a term of 
twenty years. Under the new charter no exclusive franchise may 
be voted a company or corporation, and the city has the right to buy 
the plant at any time within five years. 


MILLERTON, N. Y.—The Millerton Electric Light, Heat and 
Power Company has been formed with a capital of $7,500. The 
organizers are J. Henry Roosbach and H. E. Lyle, of Canaan, Ct., 
and Daniel W. Gleason, of Millerton. The company will install an 
electric light plant, and will also operate an electric railroad. 


HARTSELLE, ALA.—The Hartselle Electric Light and Power 
Company has been incorporated by the business men of the town, 
and $4,000 has already been paid in to the capital stock. J. C. Rogers, 
an electrician of Hartselle, is managing the company, and it is 
estimated that the plant will be in operation within eighty days. 


DENVER, COL.—The Central Colorado Power Company has 
placed its engineering corps on surveys to locate a route into Den- 
ver, and it is stated by Henry Hine, general manager of the com- 
pany, that the company will have its line into this city by the 
first of June. The power plant is now under construction at Glen- 
wood Springs. 

ST. PETER. MINN.—As a part of their plan to improve St. 
Peter's electric lighting service. the members of the city council 
have ordered extensive repairs on the pole line. They will spend 
several hundred dollars in this manner, and then purpose purchas- 
ing new machinery for the plant and furnishing electrical current 
to local manufacturing concerns. 


TOLEDO, OHIO—The council has granted Homer T. Yaryan’'s 
heat and power company a twenty-five-year franchise. The action 
by council followed advice from the city solicitor that there was no 
way for a popular vote on the franchise at the present time. The 
company pledges itself to spend $300,000 in Toledo, one-third of 
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which goes into an East Toledo plant. 
heated at one-half regular cost. e 


SAN FRANCISCO, CAL.—The Haight and Ashbury Improvement 
Club has arranged to expend $3,000 in installing a lighting system 
in the section of the city in which the club is interested. : The mer- 
chants in the community have volunteered to contribute half the 
sum required and property owners have offered the balance, of 
which part $700 has already been received in cash. 


COLUMBUS, GA.—The city council called off the election ordered 
for October 10 on the issuance of $100,000 of bonds for the building 
of a municipal lighting plant. It was decided to first make an 
appeal to the Georgia railroad commission. In case the lighting 
rates are not reduced by the commission it is probable that the 
ordinance ordering the bond election will be reintroduced. 


ABERDEEN, S. D.—C. F. Freehauf, of Cresco, Iowa, who was 
granted a franchise covering the construction of a $100,000 plant 
and its operation fora period of twenty-five years, has writ- 
ten to decline the franchise on the ground that the provisions 
are too drastic. In the meantime there is a movement on foot to 
organize a local company of capitalists to carry out this much-needed 
improvement. The city has decided against a municipal plant. 


CHICO, CAL.—L. D. Macy, proprietor of two local hotels, states 
that he will apply for a franchise to construct and operate an electric 
lighting plant in opposition to the present company. He announces 
that he has considerable capital of his own and others to invest 
in the project, and if the board grants his request, he will begin 
work immediately. Macy also owns water rights near West Branch, 
on Little Chico Creek, and will erect a power plant at this point. 


CLIFTON SPRINGS, N. Y.—Ford S. Burgett, who owns the mill 
and water power on the Canandaigua Lake outlet, near this village, 
is considering the question of organizing a company to develop the 
power and make a bid for lighting the streets of Newark when bids 
are asked for again. There is sufficient power at all times to light 
a town four or five times as large as Newark. Mr. Burgett has 


specifications for a full equipment of machinery necessary to furnish 
electricity. 


Public buildings are to be 


SALISBURY, N. C.—It has been announced that the Whitney 
Reduction Company, owner of the great water and electric power 
plant at the narrows on the Yadkin river, thirty miles from this 
city, will make Salisbury the distributing station for North Carolina. 
It is also stated that the company will have its main offices in 
Salisbury, and that its interests will be greatly increased in this 
part of the state. The officers of the company state that power 


will be ready for general use July 1, 1908. The plant has a capacity 
of 45,000 horse-power. 


SODUS, N. Y.—The Sodus Gas and Electric Light Company has 
been granted a franchise by the town of Webster. Webster will be 
the western end of a rural system, which will include a number of 
villages between Sodus Point and West Webster, and many farmers 
between those points. The company will build thirty-five miles of 
line. The company’s franchises have been filed with the Public 
Utilities Commission and the extension of the lines of the local com- 
pany will be started within a short time, going first to Williamson 
and then westward. The company has closed the plant it has been 
running in Sodus for over two years, and is securing power from the 
Rochester Raliway and Light Company. 


EUGENE, ORE.—T. G. Hendricks, president of the First National 
Bank of Eugene, and F. L. Chambers. president of the Chambers- 
Bristow Banking Company, will soon begin the work of construct- 
ing an immense dam across McKenzie river, and a canal one-fourth 
of a mile long seven miles northeast of Eugene, for the purpose of 
generating power for an electric plant which they intend erecting 
on the site. The dam will be located just above the Hayden rapids, 
where there is a fall in the river of twenty or thirty feet in 4 
distance of a few hundred yards. They have filed a notice of ap- 
propriation of 100,000 miners’ inches of the water of the river, which 
is equivalent to a continuous flow of 2,500 cubic feet per second. 
The proposed canal will be fifty feet wide and twenty feet deep. 
It will have to be blasted out of the solid rock for a good part 
of the distance, the rock taken out to be used in the construction 
of the dam. 


October 19, 1907 


INDUSTRIAL ITEMS. 
THE H. W. JOHNS-MANVILLE COMPANY, 100 William street. 
New York city, will be pleased to send new literature devoted to 
“J-M” cross-overs and section insulators. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 246 
Summer street, Boston, Mass., has published a pamphlet en- 
titled “The Requirements for Efficient Telephone Train Dispatching.” 
This will be sent to any one interested upon request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution bulletins No. 4,530, 4,533 and 4,534 describing 
and illustrating, respectively, mercury-arc rectifiers, Wright de- 
mand indicators and Curtis steam turbines of the horizontal-shaft 


type. 

THE SPRAGUE ELECTRIC COMPANY, New York city, is send- 
ing out a new and revised edition of its conduit bulletin No. 421, 
which describes the Greenfield flexible steel conduit, flexible steel- 
armored conductors and steel-armored flexible cord. The bulletin 


also includes outlet boxes, fittings and tools. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., which several months ago announced the purchase of 
the Wirt Electric Company, of Philadelphia, now advises that it has 
consolidated the Wirt business with that of its New York city plant at 
Park avenue and 130th street, where the manufacture of Wirt 


apparatus will be continued. 


THE NILES-BEMENT-POND COMPANY, New York city, has 
„issued a handsome catalogue devoted to the Pond rigid turret lathe. 
This machine is designed for producing work ordinarily done on 
engine lathes, and is especially adapted to such work as gear 
blanks, flywheels and gas-engine cylinders. It can also be used 
for heavy bar work, such as wrist pins, projectiles and similar work. 


THE M. W. DUNTON COMPANY, 65 Atlantic avenue, Providence, 
R. I., manufacturer of “Nokorode” soldering paste, announces that 
this paste is not only the most carefully prepared on the market, 
but it is put up in an especially attractive form. The standard 
package quantities of thirty-six two-ounce and six one-pound cans 
are within the reach of all. The company will send a free sample 


to any one who asks for it. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IN., reports 
very large sales on Stanley G-I arc lamps for which it is the agent. 
The company claims for the new type “K” lamp that it is the 
simplest arc Jamp on the market and that no matter what the 
conditions, current or circuit it can furnish a type “K” lamp which 
will give good light and do it economically. The company is send- 
ing out to its trade special bulletins on this lamp. 

THE FRANKLIN ELECTRIC MANUFACTURING COMPANY, 
Hartford, Ct., has issued a handsome bulletin which was distributed 
at the street railway convention. Atlantic City, N. J., October 14-18. 
This calls particular attention to the “Novi” and “Femco” lamps. 
The “Novi” lamp has a special stem which supports the filament. 
so that it is proof against the vibration and jar which obtain in 
railway work. The slogan of the Franklin Electric Manufacturing 
Company in regard to the “Novi” lamp is as follows: “You can’t 
Shake the life out of this lamp.” 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., in the October issue of “Graphite,” published in the interest 
of Dixon’s graphite products, calls attention to Dixon’s graphite 
brushes. These are composed largely of graphite, and are there- 
fore a lubricating agent which keeps the commutator in a well- 
rounded and highly polished condition. A letter from H. T. Plumb, 
associate professor of electrical engineering. Purdue University, 
highly commends the service of the Dixon graphite brush on a ten- 


kilowatt exciter at the university. 
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THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., an- 
nounces through its manager, J. M. G. Fullman, that it has purchased 
the outlet box business of the Sarco Company, of New York, includ- 
ing patent rights, tools, machinery and stock of goods, and is now 
in a position to take care of orders promptly. The Steel City Elec- 
tric Company already manufactures Fullman conduit bushings, Full- 
man lock nuts, Fullman patent floor outlet boxes and electrical and 
mechanical specialties., 

DOSSERT & COMPANY, New York city, announces that up to 
date the New York Central & Hudson River Railroad has used over 
1,000 straight two-way solderless connectors of all sizes up to 1,000,- 
000 circular mils, and a larger number of cable taps in sizes from 
350,000 circular mils up to 1,350,000 circular mils. These cable taps 
were used principally in tapping off from the third rail in series 
of three to connect by way of the structure to the overhead cables. 
The company has also made for the New York Central an emergency 
jumper clamp connector. In case of a break in the third rail this 
is attached to the third rail on each side of the break, thus pre- 
venting a tie-up of the service until the regular flow of current is 
reestablished. 

THE AMERICAN CONDUIT COMPANY, Chicago, Ill., manufac- 
turer of bituminized fibre conduit, has published in booklet form 
valuable data with regard to underground conduit construction. This 
book may be used to considerable advantage by central stations, 
particularly by those who are contemplating the establishment of 
subway systems. Among other features of great practical utility, 
there are given several curves, showing respectively, the cost of 
cement per cubic yard of concrete, the cost of stone per cubic yard 
of concrete, the cost of sand per cubic yard of concrete, the cost of 
labor per cubic yard of concrete, and the cost of grout mortar. 
This book may be had by application to any of the company’s offices. 
A. J. McClure is the eastern representative, at 140 Nassau street, 
New York city. 

THE STUART-HOWLAND COMPANY, 261-281 Devonshire street, 
Boston, Mass., has published its catalogue of electrical supplies for 
1907. The extraordinary success of this company’s first general 
supply catalogue alphabetically arranged throughout has prompted 
the company to issue a 1907 catalogue in the same form. The com- 
pany believes that the edition will be found to be a very decided 
improvement. The volume is issued with a view to supplying a 
single handy book of reference in which the purchasing departments 
of electrical supply, construction and telephone companies, central 
stations and railways may quickly find listed, and in most cases 
illustrated, practically everything required in their business. The 
book contains 784 pages of closely printed matter; the illustrations 
are uniform in style and size, and altogether this is one of the finest 


catalogues we have ever seen. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, Rome. 
N. Y., announces that the demand for its products in the 
South is such as has made necessary the opening of an 
office to take care of it. The Besco Supply Company, 
Birmingham, Ala., has been appointed agent, and a stock of bare, 
rubber-covered wire, magnet wire and annunciator wire, and tele- 
phone apparatus will be kept there so as to take care of orders 
for immediate delivery. The Wire and Telephone Company of 
America has recently started up its new bare-wire mill and the 
extension to its old insulating mill and telephone plants. The 
additional equipment gives this company a very large capacity for all 
kinds of bare and insulated copper wire and telephone apparatus. 
Stocks are maintained at the headquarters of the company in Rome, 
N. Y.. and with its agents, the Commercial Electric Supply Com- 
pany, St. Louis, Mo., F. W. Pardee, Chicago, Ill., H. I. Wood Elec- 
trie Company, Louisville, Ky., and the Besco Supply Company, 


Birmingham, Ala. 


Record of Electrical Patents. 


Week: of October 8. 


867,564. ADVERTISING AND ILLUMINATING DEVICE. James 
E. Auclair, St. Marys, Pa., assignor to Novelty Incandescent 
Lamp Company. St. Marys, Pa. A transparent globe for en- 


closing a lamp. 


867,579. ELECTRICAL CONDENSER. Lon Gerard, Brussels, 
Belgium, assignor to Percy Thompson, East Orange, N. J. An 
annular condenser, the successive surfaces having a gradually 


increasing width at the ends, 
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867,624. SWITCH-BOX. Harry J. Warthen, Washington, D. C. 
A wall box. 


867,627. INDUCTION-COIL APPARATUS. Ernest C. Wilcox, 
Meriden, Ct., assignor to the Connecticut Telephone and 
Electric Company. A coil for an ignition system. 


867,635. ELECTRIC SIGN. William A. F. Becker, Chicago, Il. 
The letters are removable. 


867,658. PROCESS OF MAKING ELECTRIC CONDUCTORS. 
William Hoopes, Pittsburg, Pa., and Norman A. Robertson, New 
York, N. Y. Aluminum while plastic, is expressed so as to 
envelop a stronger metal core. 


867,659. ELECTRIC CONDUCTOR. William Hoopes, Pittsburg, 
Pa., and Norman A. Robertson, New York, N. Y. A conductor 
of aluminum reinforced by a core of stronger metal. 


867,579.—ELECTRICAL CONDENSER. 


867,707. COIN-COLLECTOR. Edward B. Craft, Wilmette, Ill., as- 


signor to Western Electric Company, Chicago, Ill. A collector 
for telephone systems. 


867,743. PLUG-IN SWITCH. Henry D. Murdock, New York, N. Y. 
A switch-box with a lid having a neck. 


867,744. MAGNETIC SEPARATOR. James B. McCabe, Buffalo, 


N. Y. A drum having magnets on both the inner and outer 
gurface. 


867,746. COIN-COLLECTOR. James L. McQuarrie, Oak Park, Ill., 
assignor to Western Electric Company, Chicago, Ill. A coin- 
actuated toll-indicating mechanism. 


867,758. ELECTRIC STOP-MOTION. Frank A. Sandford, Adams, 
Mass. A stop-motion for looms. 


867,809. SERIES-PARALLEL CONTROLLER. Arthur C. East- 
wood, Cleveland, Ohio. The resistance is divided into parts 
and means provided for short-circuiting these parts while the 
motors are connected in series. 


867,659.—ELECTRIC CONDUCTOR. 


867,810. AUTOMATIC ACCELERATING-CONTROLLER. Arthur 
C. Eastwood, Cleveland, Ohio. The switches controlling the 
resistance steps are themselves controlled by a relay. 


867,846. THERMOELECTRIC CONTROLLING MECHANISM. 
Harrie C. Smith, New York, N. Y. A motor-driven gear con- 
trolled by a thermostat. 


867,858. ELECTROLIER-HANGER. Robert T. Watt, Laurel 
Springs, N. J., assignor of one-half to Walter I. Raymond, Col- 
lingswood, N. J. The chandelier tube is supported from a ceil- 
ing plate. 
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867,863. ELECTRIC WATER-HEATER. Mendal W. Willson, St. 
Louis, Mo., assignor of one-third to James R. Walker and one- 
third to Lewis P. Leathers, St. Louis, Mo. A heater having 


an electrode comprising a metal rod with a detachable jacket 
of carbon. 


867,876. OSCILLATION-RESPONSIVE DEVICE. Lee de Forest, 
New York, N. Y., assignor to George K. Woodworth, Boston, 


Mass. A sensitive conducting gaseous medium enclosed within 
a receptacle. 


867,877. ART OF DETECTING OSCILLATIONS. Lee de Forest, 
New York, N. Y.. assignor to George K. Woodworth, Boston. 


Mass. An electric circuit is established through a gaseous 
medium. 
867,878. OSCILLATION-DETECTOR. Lee de Forest, New York, 


N. Y., assignor to George K. Woodworth, Boston, Mass. A de- 
vice responsive to electric oscillations consisting of a Bunsen 
burner and an electrode in the flame. 
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867,809. —SERIES-PARALLEL CONTROLLER. 


867,892. TELEPHONE SYSTEM. Frank E. Mayberry, Medford, 


Mass., assignor to Boston Telephone Selector Company, Boston, 
Mass. A central energy system. 


867,895. WIRELESS TRANSMISSION OF SONOROUS VIBRA- 
TIONS. Henry A. McCarty, San Francisco, Cal., administra- 
tor of Francis Joseph McCarty, deceased, assignor to McCarty 
Wireless Telephone Company, San Francisco, Cal. A plurality 
of primary coils is employed, one connected to the interrupter 
and the other containing a variable resistance. 


867,896. WIRELESS TRANSMISSION OF SONOROUS VIBRA- 
TIONS. Henry A. McCarty, San Francisco, Cal., administra- 
tor of Francis Joseph McCarty, deceased, assignor to McCarty 
Wireless Telephone Company, San Francisco, Cal. Impulses 
created by sonorous vibrations are caused to act independently. 

867,898. SPACE ELECTROMECHANICAL SYNCHRONIZING 


MEANS. Austin H. Stewart, Nashville, Tenn. A synchroniz- 
ing clock controlled by electric waves. 


867,899. AUTOMATIC STOPPING DEVICE FOR INTERNAL-COM- 
BUSTION ENGINES. Daniel B. Adams, Summitville, N. Y. 


The automatic stopping device is controlled by the flow of 
cooling water. 


867,900.—TELEGRAPH TRANSMITTER. 


867,900. TELEGRAPH TRANSMITTER. John C. Barclay, New 
York, N. Y., assignor to Western Union Telegraph Company, 
New York, N. Y. A keyboard telegraph transmitter. 

867,901. INSULATOR. John C. Barclay, New York, N. Y. A 
vitreous insulator with a spiral groove. 

867,914. ELECTRIC FAN. Frederick Diehl and Adolph F. Becker, 
Elizabeth, N. J. A pivotally supported motor. 

ELECTRICALLY OPERATED RAILWAY SWITCH. 

Frank J. Johns, Scranton, Pa., assignor of one-third to John 

Nelson Garrett, Scranton, Pa., and one-third to James P. Pulsi- 

fer, Philadelphia, Pa. An automatic railway switch. 
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WIRELESS TELEGRAPHIC SERVICE BEGUN ACROSS 
THE ATLANTIC. 


As had been promised by Mr. William Marconi, on Thursday, 
October 17, wireless service across the Atlantic was opened. 
This transmission takes place between Glace Bay, Nova Scotia, 
and Clifden, Ireland. During the first day, it is said, ten 
thousand words were transmitted altogether, in both directions. 
These included a number of enthusiastic congratulatory mes- 
sages in recognition of the important event, and prophesying the 
benefits to humanity which must follow from the developing 
and putting into actual service of the new system of communi- 
cation. Judging from the reported success of the first day's 
public trial, there is no reason to expect anything but continued 
good working, so that the date on which this service was 
inaugurated is an important epoch, not only in the history of 
wireless telegraphy alone, but in that of all svstems of com- 
munication. It is true, of course, that for some time past Mr. 
Marconi and others have said that they had maintained excel- 
lent communication across the Atlantic, but when a system is 
put into service, as now has been done, it must be considered 
as having passed out of the experimental state and entered 
into one of actual use. Moreover, since the announced rates 
for transmission are very much lower than those of the cable 
companies, in spite of the fact that the latter svstem has been 
in service for about forty vears, the new system can certainly 
expect to secure as much business as it can handle. Just what 
proportion of the whole this will be remains to be seen. It 
must be remembered that at the present time at least, these 
two stations can send but a single message at a time, and the 
rate of. transmission is not high. 

No one can tell now what place the wireless, or rather the 
radio-telegraphic, system will take. The expense of the appa- 
ratus is trifling compared with that of the cable, and it will 
not be subject to breakdowns, or failures, in parts a mile or 
more under water. On the other hand, the problem of prevent- 
ing interference between stations has not vet been completely 
solved, so that the application of the system must vet remain 
somewhat limited. Nevertheless, the possibilities are very great. 
There seems to be no reason now why communication with the 
Antipodes may not be established, provided, of course, sufficient 
power can be radiated. But if evervone else must be silent 
while one of us is talking to Australia, the svstem is, in one 
sense, handicapped. l 

Whatever may be the outcome of this telegraphic develop- 


ment, certainly Mr. Marconi must be given all credit, not 
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only for the truly wonderful work he has done, but also for 
his faith in the system and his persistency in carrying it from 
good to better. To-day he is applauded by all the world for 
his magnificent achievement, and his work is greeted by the 
wondering praise of people grown accustomed to modern 
wonders, but who, to-morrow, when “little men, of little souls, 
rise up to buy and sell again,” 
forgetting the real importance to civilization of the system 


will turn to some new feat, 


which Marconi has put into service. 


POWER DISTRIBUTION FROM BLAST FURNACES. 

A suggestive paper was read by Mr. B. H. Thwaite before 
. the Iron and Steel Institute during its recent meeting in 
Vienna, in which he described a proposed system for distribut- 
ing power economically from blast furnaces. 

Although iron works have made pretty free use of the 
electric motor for various purposes, only recently has it been 
possible to use this device for all the work at furnace and mill. 
Until a short time ago an economical method of driving the 
rolls in the rolling mills, by means of an electric motor, had 
not been developed, a work, as is well known, irregular and 
very severe. Now, by means of some of the power storage 
systems, the work of the rolls can be done economically by 
motors, and without disturbing the other apparatus supplied 
from the same power station. This stage having been reached, 
it becomes possible to displace the steam engine entirely from 
blast furnace and rolling mill work, replacing it by gas engines 
driving generators, which supply current to motors distributed 
throughout the plants. By so doing, the gases from the furnace 
are utilized more efficiently than when burned under steam 
boilers, and more power may be generated from them than is 
needed at the furnace and in the rolling mills. This power may 
then be disposed of at a profit to other industries. 

To do this efficiently, however, is not entirely simple, since 
the work of the mills varies from time to time, although the 
furnaces may be run fairly continuously. The demand of the 
mill may be heavy during a few weeks and then decrease con- 
siderably, so that some system must be devised which will make 
it possible to dispose of the largest amount of surplus power. 
The method proposed by Mr. Thwaite is to have the blast 
furnaces in one district pool their excess power. Should these 
furnaces be grouped close together, they might all transmit 
their gas to a central generating station; but this arrangement 
would seldom be possible, so that in most cases it would be 
better for each establishment to have its own generating plant, 
which would supply the power it needs and send what is not 
needed there to a central distributing station, from which it 
would be supplied to other establishments. In this way a 
fairly uniform supply of power could be assured, and at any 
time when the supply at one establishment fell short of the 
demands there, the mill could always call upon the main dis- 
tributing station to help it out. 
| An objection to the electrification of rolling mills has been 

the cost of the transformation. It is usually assumed that 
this necessitates condemning the old steam machinery, replacing 
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it with gas engines costing more than the steam engines, which 
in turn drive large electric generators supplying power to the 
various motors. Although such a system might prove very 


efficient as a power consumer, there would be little gained in 


- this respect, since the gases not used in the engines would be 


wasted in the air; and there is, therefore, no reason to incur 
the expense which would be necessitated. Nor could such a 
system alone dispose of much power outside, since it could not 
guarantee a large, steady supply. By the pooling plan sug- 
gested, the aspect of the problem is changed, for then the 
sale of power to other consumers should make the generating 
stations profitable, and in this case the iron works need only 
be charged with the cost of the motors. It is possible that if 
such a plan be adopted it might be necessary to install a gas 
producer so as to be prepared for all contingencies; but this 
producer could be small and its cost would not be great. Mr. 


Thwaite believes that such a system could be put into imme- . 


diate service, and that besides the technical value of making a 
more efficient use of the furnace gas, it would constitute a 
much-needed source of cheap power. The iron works would 
then draw around them a number of industries in which cheap 
power is a necessity, so that eventually each furnace would 
become a power centre. 

With each advance in industrial methods cheap power seems 
to become a greater need for many industries. In fact, during 
the last ten years, a goodly number of new industries have been 
made possible by the utilization of our water-falls: in other 
words, by the production of cheap power. Every civilized 
country to-day is turning its attention to this source of power, 
and it is probable that one of the most important problems to 
be solved, during the next few years, will be the economic and 
efficient utilization of such resources. In addition to these, all 
other power resources will be developed and utilized. The plan 
suggested by Mr. Thwaite practically adds another to those before 
recognized, for although it was realized that the methods em- 
ployed in iron works were wasteful, it was necessary to have 
some plan which would enable this power to be distributed 
commercially, and it is to be remembered that the iron works 
are not the only offenders in this waste of valuable fuel. The 
coke ovens are another, and they too could be harnessed in 
the same way, and thus add considerably to the available power. 
Moreover, since the coke ovens are usually operated at the 
mines, where there are also large piles of rejected fuel, the 
latter could be turned into power in suitable gas generators, 
which could act as a reserve to the ovens. The utilization of 
all of this power depends upon the ability to distribute it to the 
proper points; for, although, in some instances, other industries 
may be drawn towards the points where the gas is formed, much 
of the power must necessarily be disposed of at a distance. 
To do this there seems to be but one system available; that is, 
transmission by high-tension electrical currents. We are to-day, 
fortunately, prepared to undertake such work, and it is not 
improbable that before long some such plam as that suggested 
hy Mr. Thwaite will be put to trial. 
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A NEW SINGLE-PHASE RAILWAY SYSTEM. 

During the past five years, following Lamme’s noteworthy 
paper before the American Institute of Electrical Engineers, 
which described a new single-phase railway system, there have 
been many such systems proposed and even tried. These have, 
almost without exception, used some form of commutator 
motor, although the characteristics of the motor have varied 
greatly, according to the type of winding with which it was 
provided. It has all along been recognized that the commutator 
was a disadvantage, but this is not a disadvantage peculiar to 
the single-phase motor alone, as the direct-current motor itself 
is handicapped on account of this necessary, though somewhat 
delicate, device. It is true that the alternating-current motor 
is more severely handicapped in this respect, because the con- 
ditions during commutation are more trying, but the necessity 
for a commutator is not, to-day, sufficient to condemn a motor 
unless some equally good system can be devised in which this 
weaker point is eliminated. An attempt to do this has been 
made by A. Heyland. _ His method is described in Electrical 
Engineering (London), a brief abstract of the article appear- 
ing on another page of this journal. Mr. Heyland takes a 
most discouraging view of the afflictions introduced by the com- 
mutator. He also finds other faults with the single-phase 
commutator railway system, believing that the methods of con- 
trol are not perfect, or that they call for heavier apparatus, 
and that the entire equipment is bulky and expensive. These 
objections are, of course, relative, in comparison with a standard 
direct-current equipment. 

The system which he proposes he believes sufficiently free 
from such objections to justify the above criticisms. In brief, 
it consists in coupling two induction motors in cascade, and 
connecting a third motor to the intermediate point between the 
driving motors. The first, or primary, motor draws single-phase 
current from the supply system. Three-phase currents are 
drawn from its rotor and applied to the stator of the secondary 
driving motor, and a rheostat is connected in the rotor circuit 
of the latter machine to facilitate starting. The third machine 
runs idle. It is excited and its secondary either supplies poly- 
phase currents to the intermediate connection of the two driv- 
ing motors, or, when braking, receives current from these ma- 
chines. This arrangement, since the idle motor is running 
constantly, supplies polyphase currents for exciting the driving 
motors at the moment of starting. This not only sets up the 
necessary torque. for starting, but supplies also the exciting 
current, so that true power only is drawn by the main motors 
from the supply circuit. This condition, of operating at unity 
power-factor, can be maintained during running and at the start. 

At the start, the idle motor is running at its highest speed. 
As the driving motors speed up they absorb power from this 
motor and slow it down. The reverse process takes place as the 
driving motors are being stopped, as they then speed up the 
rotor of the idle motor. In this way, power, which would 
otherwise be wasted in braking, is stored up to be used when 


the following start is made. 
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purpose may be of various types, being either a synchronous or 
induction machine, or even a current converter of some type. 
The advantages claimed for this system are: the high power- 
factor which results; the use of standard induction motors 
having no commutators; the elimination of the transformer, 
since the high-potential of the distributing system may be 
applied directly to the motors, and the control which is secured 
over the latter. 

Unfortunately, no results of experiments are given to sub- 
stantiate these claims. It is true the commutator is an objec- 
tion, but heretofore the engineers of this country have con- 
sidered this less serious than the use of many overhead wires. 
If, as is said, a good deal of space is saved by the proposed 
system, this is an advantage, since the great bulk of the single- 
phase commutator motor has made it very difficult to design it 
in large sizes. 

The advantage of using standard motors is not very great, 
since any successful type of railway motor will become itself 
a standard machine. The elimination of the transformer is an 
advantage, but this is offset by the introduction of the third 
motor; so the gain does not seem to have been without some 
Whether, on the whole, a better system will be 
It is to be hoped 


sacrifice. 
secured, actual experience only can decide. 
that the inventor’s expectations will not be entirely unfulfilled. 


— 


ELECTRIC RAILWAY COMPETITION. 

In an effort to determine to what extent the electric railway 
is affecting steam railroad traffic, the Ratlroad Gazette has con- 
ducted an inquiry among all the steam railroads which are at 
all likely to have felt the effects of the new system. The results 
are given in the issue of October 11, and they show in a 
striking way how important the electric system is becoming as 
a means of travel. The statistics have also been compiled from 
the interurban roads—that is to say, roads having a cross- 
country run of at least ten miles. It is notable that there 
are over 3,300 miles of such systems in operation, on which the 
cars make an average of nearly twenty miles an hour, and on 
which the average rate for travel is less than one and one-half 
cents a mile. During the last year, it is said, the average rate 
charged on the steam roads is 1.85 cents, and when it is 
remembered that usually the electric roads are more convenient 
to reach and offer a more frequent service, their importance 
as competitors of the steam roads is evident. The latter, it 
seems, are able to hold their own for long-distance runs where 
higher speeds can be made. | 

Although in the Middle West, where the competition has 
been most severe, the steam roads have made no attempt to 
secure control of the electric roads, the Railroad Gazette believes 
that unless the law prohibits this during the next ten years, the 
tendency will be towards such control. This interurban business 
is one of great promise and it has only been begun; therefore, 
it seems that to protect themselves, and to secure part of this 
business, the steam roads should work with the electric roads, 


whether they control them or not. 
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Temporary Receivership for 
Westinghouse Companies. 
Judge Nathaniel Ewing, in the United 

States Circuit Court, Pittsburg, Pa., on 

October 23, appointed receivers to take 

charge of the Westinghouse Electric and 

Manufacturing Company, the Westing- 

house Machine Company and the Security 

Investment Company. The receivers for 

the Westinghouse companies were named 

after several conferences between bankers 
and the directors of the companies. The 
following have been named as receivers: 

For the Westinghouse Electric and Manu- 

facturing Company—T. Hart Given, 

president Farmers’ Deposit National 

Bank; H. S. A. Stewart, real estate dealer, 

and E. M. Herr, vice-president of the 

Westinghouse Electric and Manufacturing 

Company. For the Westinghouse Machine 

Company—William McConway, president 

McConway & Torley Company; W. H. 

Donner, president Union Improvement 

Company; and E. E. Keller, vice-president 

Westinghouse Machine Company. The 

Fidelity Trust Company, of Pittsburg, 

was named receiver for the Security In- 

vestment Company. Nernst Lamp Com- 
pany receivers were appointed later in the 
week, | 

The applications for receivers state that 
owing to the stringency in the money mar- 
ket it was found impossible, at the present 
time, to get money with which to carry 
on the business of the companies, and that 
it is for the best interests of the stock- 
holders, the employés, and the creditors 
that the court appoint receivers to carry 
on the business, rather than close down. 
The bill sets forth that each of the com- 
panics is solvent, has large orders, and 
that it is to the best interests of all con- 
cerned that the contracts now on hand be 
carried out. 

The court made an order that the re- 
ceivers be authorized to purchase such 
material as might be necessary to carry on 
the business of the companies. 

Immediately upon the appointment of 
the receivers, President George Westing- 
house issued the following statement: 

“When the Pittsburg Clearing-House 
committee, after full investigation and 
conference with me, concluded that al- 
though the Westinghouse Electric and 
Manufacturing Company and the West- 
inghouse Machine Company were solvent, 
receiverships were advisable as the best 
means of protecting the interests of all 
concerned, it was clearly our duty to fol- 
low their friendly advice. 

“The necessity for the receiverships is 
due solely to the acute financial stringency 
and consequent inability to renew our 
maturing paper. Both the electrie com- 
pany and the machine company are solvent 
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and are doing the largest and most satis- 
factory business in their history and each 
company is earning liberal dividends on 
its stock and has quick assets equal to its 
liabilities. 

“I most confidently believe that every 
creditor of each company will be paid in 
full and that through wise management 
under the direction of the receivers ap- 
pointed by the court the properties will 
soon be restored to the stockholders. 

“The loans to the Security Investment 
(‘ompany and myself are secured by stock 
of the Westinghouse Electric and Manu- 
facturing Company and the stock of the 
Westinghouse Machine Company, the de- 
cline in the market value of which on 
Monday and Tuesday of this week made it 
impossible for us to margin our loans. 

“I strongly advise all holders of such 
loans to hold their collateral, the value of 
which I am confident will in time be suf- 
ficient to pay the loans. The sacrifice of 
the collateral in the present condition of 
the market can benefit no one. A policy 
of patience and forbearance is what the 
situation requires.” 

Leading bankers and business men of 
Pittsburg and New York emphatically de- 
clare that, despite the fact that the com- 
panies had been unable to obtain ready 
money, the confidence of the community 
has not been shaken. It is well under- 
stood that the application for the appoint- 
ment of receivers was due to an intelligent 
determination to conserve the vast in- 
terests involved. The value of the orders 
on hand aggregates a total greater than 
at any time in the history of the company, 
and it is thoroughly believed that the situ- 
ation is temporary and will be relieved in 


_the very near future. 
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Troubles Due to Grounding 
the Neutral Point of High- 
Tension Transmission Sys- 
tems. 

During his discussion of the advantages 
of and troubles due to grounding high- 
tension transmission systems, which took 
place at the recent meeting of the Ameri- 
can Institute of Electrical Engineers, Dr. 
C. P. Steinmetz made the following 
points: 

There are many things which are feas- 
ible and safe on the western long-distance 
transmission lines which would be disas- 
trous in an eastern underground cable cir- 
cuit. Where the resistance of the circuit 
is considerable, of a magnitude such 
that the effect of the resistance is compar- 
able with that of the capacity, as is usually 
the case in a long-distance transmission 
line, then it is feasible to run in an 
unbalanced electrostatice condition; it is 
feasible to dead-ground the neutral, the 
current being limited, and oscillations, 
high-frequency disturbances, being blocked 
by the dead resistance. In the under- 
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ground cable system the problem of 
keeping down the temperature of the 
cable limits the resistance of the cable 
to such values that the resistance effect is 
practically negligible compared with the 
capacity effect. Another problem liable 
to result from grounding the neutral is 
due to the ground currents flowing from 
the neutral, which may reach serious 
values, especially where several neutrals 
are grounded. Another trouble is, upon 
grounding the neutral an additional elec- 
tromotive force, usually of treble fre- 
quency, generated in the generators or the 
transformers, changes the shape of the 
potential wave between the ground and 
line and, by making a sharp peak, raises 
the potential difference of the conductors 
against the ground to as much as forty 
per cent or more beyond their normal 
values. These higher frequency voltages 
may lead to seridus surges OF high-volt- 
age oscillations. 

The neutral should be grounded where 
the system can not be operated safely be- 
cause of electrostatic unbalancing. If a 
ground appears on one of the phases 1 
the ungrounded system, then electrostatic 
unbalancing occurs before the other two 
line conductors rise to full potential dif- 
ference against ground. A grounded sys- 
tem, in this case, shuts down. There are 
two kinds of electrostatic unbalancing by 
grounding one conductor, first, a continu: 
ous ground or dead-ground, and second an 
intermittent or oscillatory ground, an art 
ing ground or spark discharge. The elec- 
trostatic unbalancing due to the continu- 
ous or permanent ground on one phase 
leads to a high potential difference be- 
tween the three phases and ground, and 
may be serious in a system of high poten- 
tial, 100,000 volts. As a rule it should 
not be serious, but should be well within 
the margin of insulation safety of an oF 
dinary medium or high-voltage system. 

The intermittent or oscillatory ground 
leads to serious high-potential, high-fre- 
quency disturbances, which may lead to 8 
rapid destruction, and are the main 
causes of the unsuccessful operation of 
ungrounded underground cable systems 
where such operation has not been qu 
successful. 
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New York Electrical Society. 
The regular meeting of the New York 
Electrical Society will be held at Colum- 
bia University on Wednesday evening, 
October 30. The paper of the evening 
will be entitled “A New Development m 
Lubrication,” by E. G. Acheson. 
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American Electrochemical 

Society. 
` The twelfth general meeting of the 
American Electrochemical Society was 
held in New York city, October 17, 18 and 
19. This is the first of the short fall 
meetings which the society will hold and 
the attendance was unusually good. Un- 
fortunately, however, the programme of 
papers was about as long as usual al- 
though there were but two sessions avail- 
able for their reading and discussion. On 
account of this the discussions, in general, 
were brief and lacking in interest or al- 
together omitted. This is to be regretted 
as some of the papers were of much in- 
terest. 

The session on Thursday, October 17, 
was held in the Chemists’ Club and was 
preceded by a meeting of the board of di- 
rectors. It was followed by a general 
reception and two lectures, one delivered 
by Dr. George F. Kunz on “Diamond 
and Moissanite; Natural, Artificial and 
Meteoric,” and the other by E. G. Acheson 
on “Deflocculated Graphite.” The latter 
was in substance the same as the address 
delivered before the American Institute of 
Electrical Engineers at its recent conven- 
tion at Niagara Fulls, and was reported at 
that time. Sessions for the reading and 
discussion of papers were held on Friday 
morning at the Chemists’ Club and Satur- 
day morning at Columbia University. 
Friday afternoon an excursion was made 
to the laboratories of Thomas A. Edison, 
at West Orange, N. J., and in the evening 
there was a dinner at the Liederkranz 
Hall, in New York. Saturday afternoon 
two excursions were provided—one to the 
Pennsylvania Railroad Company’s new 
power-house at Long Island City and 
from thence to the Electrical Testing 
Laboratories in New York; the other was 
to Chrome, N. J., where the works of the 
United States Metals Refining Company 
were inspected. In the evening a 
“Smoker” was tendered the society by the 
Chemists’ Club. 

Only a few of the papers which were 
read during the technical sessions were of 
special electrical interest, the others being 
largely chemical. 

Dr. J. W. Richards gave an excellent 
digest of the Canadian experiments with 
the clectric furnace for smelting iron ores. 
These experiments were conducted at 
Sault Ste. Marie under the direction of 
Dr. E. Haanel, and a long report has been 
issued of this work, but it is difficult to 
extract from it the valuable information 
there contained, without a good deal of 
labor. This has been done by Dr. Richards, 
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who not only discussed each important ex- 
periment, but pointed out the reason for 
its comparative success or failure. One 
pointed criticism was the constant attempt 
to secure gray pig iron, which was not 
necessary. At the beginning of the ex- 
periments, the power required to produce 
a ton of iron was about 0.35 horse-power- 
year, but as experience was gained this 
was reduced to about one-quarter of a 
horse-power a year. One difficulty ex- 
perienced was the heating of the charge 
so that it became conducting and shunted 
the current around the are. The charge 
also became sticky at the top and clogged 
up the furnace at times, making it neces- 
sary to shut down. In the first attempts, 
too much carbon was added to the charge 
and better results were obtained as the 
quantity was decreased. It was found 
that briquets of carbon gave better results 
than coke, as they were less conducting, 
and that charcoal was also good. When 
the furnace clogged, an attempt to clear 
it by blowing air was tried but was a 
failure. 

The general conclusion is that for suc- 
cessful smelting in the electric furnace 
the greatest care must be exercised in mix- 
ing the charge of ore, Jime and carbon in 
the proper proportions, and that even in 
the best of the Canadian experiments too 
much carbon was used. 

Another paper of exceptional value and 
much theoretical interest was presented 
by Dr. Henry Noel Potter. Dr. Potter 
really presented three papers. The first 
was entitled “Silicon Monoxide.” This 
paper was chiefly of chemical interest and 
constitutes a notable contribution to that 
science. Theory indicates that silicon 
should form a monoxide, as does carbon, 
but previous attempts to isolate this com- 
pound have been failures. By means of 
the electric furnace, in which carbon and 
silicon dioxide—sand—were mixed in the 
proper proportions and heated, a violent 
reaction takes place and the materials are 
volatilized. If slowly cooled, a mixture of 
silica, or silicon dioxide results, but when 
the cooling is rapid a light voluminous 
brown substance results, which was as- 
sumed to be the monoxide, and Dr. Potter 
described in considerable detail the very 
exhaustive tests made to prove this. They 
seem to be conclusive. 

The second paper by Dr. Potter de- 
scribed the technical uses of this new 
material which has been christened 


“Monox.” It seems to be in an exceed- — 


ingly finely divided condition, and has a 
silky feel, and although the specific 
gravity is not low it is so voluminous that 
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it seems very light. It is a non-conductor, 
and excellent for mixing with paints, 
sceming to have a covering power better 
than that of zinc oxide or white lead. 
Due to the high percentage of oil possible 
with such monox paints, it is durable, 
tough and withstands the weather. Mixed 
with inks it makes the ink “Jay” well anil 
dry quickly. The material becomes elec- 
trically charged from the slightest fric- 
tion so that when passed through a tube 
it issues electrified and blown in this way 
against a fabric it coats the latter evenly 
and thus gives a laver impervious not only 
to all dust, but one through which bacteria 
can not pass. Air passed through such 
filters becomes sterilized. Monox may be 
found useful in preparing glazes. It docs 
not seem to act beneficially when added to 
lubricants apparently having no effect on 
the lubricating quality of the oil. It was 
noticed, however, that after bearings lubri- 
cated with this material have run for a 
time, the oil could be drawn off and the 
bearings and journals dried and then thev 
could be run dry apparently indifferently 
without heating taking place. No ex- 
planation has been found for this phe- 
nomena, but it is thought possible that the 
two metallic surfaces become glazed over 
with the hard monox. 

The third paper by Dr. Potter described 
the furnace in which monox is prepared. 
An iron vessel, lined with some heat re- 
sisting material, is provided with carbon 
electrodes arranged so that they can be 
controlled mechanically, the projecting 
ends of the carbons being enclosed in air- 
tight casings. The charge of silica and 
carbon is then filled in around the carbons, 
Over the furnace is placed a large con- 
densing chamber in which a scraper is 
slowly rotated. Below, the chamber is a 
receiving chamber from which the com- 
pound can be sucked and caught in bags. 
The connections between the chambers en- 
closing the carbons and the furnace 
proper, and between the latter and the 
condensing chamber, are made air-tight 
by means of rubber-tube gaskets through 


which water is circulated, and the entire 


vessel is exhausted until a vacuum of 
about twenty-nine inches of mercury is ob- 
tained. This is done by means of a rotary 
air-pump, and it is found that the rubber 
packing was not injured by the heat of 
the furnace and offered a very simple 
method of making an air-tight, easily 
opened joint. 

When the are is started in the fur- 
nace, the materials are melted around the 
ends of electrodes and volatilized until a 
crater breaks through the upper layer, 
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and from this rushes the hot gases, but 
as they expand rapidly into the condens- 
ing chamber, the monoxide of silicon 
solidifies and collects on the sides of the 
condenser. The scraper removes this, and 
it is sucked off and caught in bags. Al- 
thought it is exceedingly fine, the elec- 
trical action prevents its passage through 
the material of the bag. To maintain 
the furnace in continuous operation, it is 
only necessary to replace that part of the 
charge which has been volatilized. This 
can be done by firing a proper mixture 
down through the crater. 

The generator used in this furnace is 
separately excited and operated at the 
knee of the current characteristic, so that 
it is self-regulating or constant watts. 

Another paper of some interest was pre- 
sented by Gustave Gin entitled “The 
Electrometallurgy of Zinc.” 

A paper by Henry S. Carhart and F. 
J. Mellencamp entitled “A Further Con- 
tribution to the Study of Concentration 
Cells,” described the work which the 
authors had done in comparing the ob- 
served electromotive forces of such cells 
with the values calculated from the heats 
of dilution. The agreement was good and 
scemed to demonstrate the correctness of 
the principle. 

Charles E. Baker read a paper entitled 
“A New Application of Chlorine in 
Metallurgy.” This is a proposed method 
for treating sulphides, particularly of the 
precious metals, and converting them into 
chlorides and saving the sulphur. The 
point at which the electrochemists become 
interested is in the extracting of the metal 
from these chlorides and saving the chlor- 
ine, which, it is suggested, could be done 
electrolytically. 

A paper entitled “Electroscopic Deter- 
mination of Radium in Some Tufa at 
Hot Springs, Arkansas,” presented by 
Herman Schlundt, contains a description 
of certain experiments on the deposits 
from these hot springs. Radium is pres- 
ent but seems to be in pockets and not 
uniformly distributed throughout the de- 
posit. 

L. H. Duschak and G. A. Hulett pre- 
sented a paper entitled “Studies on the 
Silver Coulometer,” which was read by 
the former. In the investigations on the 
standard cell, which are being carried on 
by Dr. Hulett, it seemed desirable to re- 
determine the electrochemical equivalent 
of silver. The apparatus used for this is 
a platinum dish placed within a glass 
cylinder to protect it, the anode is sus- 
pended from a glass tube supported by 
plates of glass laid over the glass cylinder. 


electrolytic effect. 
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The apparatus is simple and scelf-con- 
tained. Experiments made by depositing 
on the clean platinfim and on a pervious 
plating of silver indicated that the de- 
posits on the platinum were in good agree- 
ment while those upon the silver were ir- 
regular. It was then undertaken to find 
out to what extent accuracy is influenced 
by impurities in the silver deposit. It was 
found that this contained oxygen and 
nitrogen, indicating that a small amount 
of silver nitrate was carried over with 
the silver. In the experiments a porous 
cup was placed between the two electrodes. 
This prevented any transfer of solid silver. 

A paper by E. E. Free entitled “The 
Electrolytic Determination of Minute 
Quantities of Copper,” described a method 
in which a spiral of thin platinum wire is 
used as the cathode. | 

Another paper of interest was presented 
by A. S. Cushman on the “Electrolytic 
Corrosion of Iron.” This paper was 
originally presented at the summer meet- 
ing of the American Society for Testing 
Materials. It has been published in a 
bulletin of the Agricultural Department 
of Washington, D. C. The author from 
his studies of the corrosion of iron has 
come to the conclusion that this is an 
By this he does not 
mean simply that a chemical action takes 
place causing electric currents to flow. 
This, of course, will occur wherever con- 
ditions are suitable; but from his investi- 
gations, he is convinced that the steel and 
iron manufactured to-day are not homo- 
geneous, and, therefore, difference of elec- 
trical potential will be set up between 
neighboring points, and this gives rise to 
currents which eat away the metal. To 
demonstrate this, he places clean samples 
of iron in gelatine containing potassium 
ferricyanide and phenol phthalein. The 
former substance forms Turnbulls blue 
wherever the metal is positive and the 
latter turns pink where it is negative. 
Mounts prepared in this way were, in 
which the different parts of the iron or 
steel were surrounded by blue and red 
areas. 

The cause of this is attributed to an 
excess and a non-uniform distribution of 
manganese in the metal. The remedy 
suggested is to manufacture iron without 
manganese, and to secure uniformity. It 
was stated that one iron company has 
taken up this work and the product which 
it puts out, so far as time has made pos- 
sible to determine, is less corrosive than 
the ordinary qualities of this metal. 

The other papers which were read at 
this meeting were: “Electrothermic Re- 
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duction of Iron Ores,” by A. E. Greene 
and Frank S. MacGregor; “The Metals in 
Order of Their Boiling Points, as Ar- 
ranged from Moissan’s Electric Furnace 
Experiments,” by Oliver P. Watts; “The 
Heat Conductivity of Carbon,” by F. A. 
J. FitzGerald; “Granular Carbon Re 
sistors,” by S. A. Tucker, A. Doty and R. 
W. Cauchois; “Electrochemical Methods 
for the Qualitative and Quantitative De- 
termination of Free Silicon in the Pres- 
ence of Silica, Silicates, Oxides, Free Car- 
bon and Carborundum,” by W. R. Mott; 
‘“‘Physico-chemical Notes on the Alkali 
Aluminates,” by P. B. Sadtler; “Action 
of Ammonium Persulphates on Metals,” 
by J. W. Turrentine; “Notes on the Use 
of the Capillary Electrometer for Alter- 
nating Voltages,” by M. G. Floyd; “Elec- 
trolytic Separation of Silver and Copper,” 
by H. W. Gillett; “Electrolytic Reduction 
of Nitric Acid,” by H. E. Patten; “The 
‘Treatment of Storage Battery Elements 
Before Putting Them Out of Commis- 
sion,” by O. W. Brown and R. R. Sayers; 
“On the Nature of Electrolytic Con- 
ductors,” by L. Kahlenberg. 

Due to the limited time, most of these 
papers were presented either by title or in 
a few words only. 
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Illuminating Engineering 
Society. 

A meeting of the Philadelphia section 
of the Illuminating Engineering Society 
was held on October 18, and a paper en- 
titled “Fixture Design from the Stand- 
point of Illuminating Engineers,” was 
presented by V. R. Lansingh and C. W. 
Heck. The same paper was presented also 
hy the authors at the meeting of the New 
York section held on October 21. 

In this paper a critical study is made 
of various styles of fixtures taken from 
fixture catalogues, government specifica- 
tions and the authors’ own designs. They 
point out in each case the bad and good 
features, and show how the design might 
be improved. Frequently the ceiling fix- 
tures are too long, and, therefore, un- 
sightly. They can be easily shortened as 
is” shown, with a decided improvement. 
Wall brackets are often designed without 
apparent regard to interference with the 
distribution of light. This is particularly 
true of the upright fixtures. Artistically 
these devices are too often bad. The 
criterion laid down by Bassett Jones, JT., 
that every fixture is an essential device 
intended to support a lamp, and this pur- 
pose should be evident in its design, 18 
insisted upon. The design should always 


be such that it gives a feeling of restful- 


ness and docs not impress one with the 
idea of insecurity. It is said that if the 
fixture manufacturers would put a little 
engineering knowledge, or what might be 
called common sense, into their designs, 
that this would go a long way towar 

overcoming the failings of the present de- 
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ELEVATORS FOR INDUSTRIAL 
PLANTS. 


BY E. R. CARICHOFF. 


For large modern industrial plants, 
where electricity is used for the rest of 
the plant, the electric elevator is the only 
one. The motor and hoisting gear can 
be placed in any location adjacent to the 
elevator shaft. If such space is not avail- 
able it can be placed at the bottom of the 
shaft-way or at the top, immediately over 
the shaft. This flexibility of its location, 
as well as the possibility of bringing the 
power to it at a low cost, makes it more 
advantageous for such plants than any 
other. 

Where electricity can not be conveni- 
ently obtained but shafting is operated 
near the elevator shaft, an elevator driven 
by belts is used. This elevator is the same 
as the direct-connected electric drum ele- 
vator with the motor replaced by belt 
pulleys, which can be connected to the 
shafting of the factory. 

Some electric elevators are made to he 
placed either on the floor or on the ceiling 
as is most convenient. Belt machines are 
likewise arranged in this manner. 

The electric elevators have almost en- 
tirely superseded the hydraulic elevators 
for-industrial plants, and have many ad- 
vantages over the latter. In the first 
place, they can be operated for about one- 
third the cost of the hydraulic. They 
have not the disadvantage of water leak- 
ing or freezing; they take up considerable 
less space, and do not require any special 
plant for their operation, as the current 
can be taken from any available electric 
power or light supply. They can be con- 
nected to the same circuit as the lights 
and have no effect on the latter. 

The hydraulic system requires a spe- 
cial pumping plant, which must be in 
operation whenever the elevators are to 
be used. They make necessary the plac- 
ing of large, cumbersome and intricate 
piping. 

The electric elevator takes current ap- 
proximately in proportion to the load it 
lifts, and has part of the load it lifts coun- 
terbalanced. In other words, they are run 
on the over-counterbalance system and 
they are very economical; the hydraulic 
elevator takes maximum power no matter 
what the load in the car may be; and as 
the pressure of the hydraulic system and 
the size of the cylinders must be arranged 
to lift the maximum load, and the average 
load is seldom more than one-third of 
this maximum, two-thirds of the power 
they consume is wasted. 

The electric elevator when brought to 
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stop, will stand at the top position in- 
definitely; the hydraulic elevator will not 
stand if there is any leakage in the sys- 
tem or any parts of the apparatus. This 
places the latter at a disadvantage in ele- 
vators for industrial establishments, where 
loads are constantly being taken off and 
put on the elevator and it is not possible 
to leave the operator with the car to hold 
it level with the floor by shifting the 
operating device. r 

In installing elevators for factories, 
frequently one of the requirements is that 
the elevator will be so arranged that it 
can be operated from the different floors, 
even though the car may not be at the 
floor; and also that it may be held per- 
manently at the floor while loading or 
unloading material. 

Where this requirement is to be met, 
the car is operated by means of a hand- 
rope running from the top to the bot- 
tom of shaft, and a safety locking device 
may be installed, which, by releasing a 
latch on ,the lock, after the car has been 
started in either direction, will auto- 
matically bring the car to a stop level 
with the next landing or floor. 

If the car is to be used from that floor, 
the lock is left in the latched position and 
it can not be taken from that floor by pull- 
ing the hand-rope from any of the other 
floors. If it is desired to leave the eleva- 
tor free to be called to any other floor, 
the lock is unfastened and the car can be 
moved by pulling the hand-rope. In addi- 
tion to the convenience of this device, it 
also adds materially to the safety of the 
elevator, which in factory elevators, as 
well as in all others, is the first and most 
important of all considerations. The 
door-way openings from the landings into 
the elevator shaft should be protected by 
semi-automatic gates. These gates pro- 
tect the opening to a height of about five 
feet, and should be arranged so that they 
can not be raised unless the car is oppo- 
site the landing, and so that they will 
automatically return, to protect the open- 


ing, when the car leaves the landing. 


While the full automatic gate has been 
used in the past, it is dangerous. The 
danger with the full automatic comes 
from the fact that the car in its upward 
or downward travel, raised the gate as it 
approaches. the floor, that is, the move- 
ment of the car automatically, at the 
proper time, moves the gate. This move- 
ment is liable to occur when some one is 
against the gate of the landing above the 
car. 

The full automatic gate is also closed 
by the movement of the car, and is liable 
to strike any one standing in the door- 
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way, or push them into the elevator shaft. 
While a semi-automatic gate and the 
safety locking device afford adequate safe- 
guards when the elevator is operated by 
means of a hand-rope, still it would be bet- 
ter if factory owners could persuade them- 
selves to adopt in all cases electric ma- 
chines and complete electrical control in- 
stead of rope-controlled elevators, as these 
devices have almost entirely superseded 
hand-rope mechanical elevators for all 
other classes of service. 

, T 


A Dynamo for Wireless 
Teiegraphy. 

A dynamo intended to take the place of 
induction coils in wireless telegraphy has 
been invented by P. Villard, who gives a 
brief description of its peculiarities. 
There are two methods at present in use 
in wireless telegraphy. The first is the 
use of an induction coil which gives peri- 
odie discharges, but the power of which is 
limited. The other is a transformer 
which has the disadvantage of wasting 
power when it is not useful. Mr. Vil- 
lard’s aim has been to design a dynamo 
which would develop an electromotive- 
force wave similar to that produced in an 
induction coil. He aecomplishes this by 
winding an armature with two narrow 
coils only, placed diametrically opposite, 
and fixed. The field, revolved within the 
armature, carries four poles grouped in 
pairs. The result is that, as the field is 
revolved, there is an electromotive foree 
séet up of moderately high value, followed 
by a half-wave of double this value in 
the opposite direction, which in turn is 
followed by another low-potential half- 
wave. There is then a period of idleness, 
when the phenomena is repeated. In this 
way, by carrying the poles of the field 
across the armature rapidly, an electro- 
motive-force wave of short duration and 
of high maximum value is obtained. 
These successive high-potential half- 
waves are said to be very effective in set- 
ting up electric waves.—L’ industrie Elec- 
trique (Paris), September 25. 

——___«@<—__— 
Telephonic Communication 
Between Sydney and 
Melbourne. 

It is announced by the Flectrician, 
London, that a telephone line between 
Melbourne and Sydney, in Australia, a 
distance of over 600 miles, has just been 
completed. Exceptionally strong and 
heavy copper wires, interlaced and hung 
for the most part on new, strong poles, 
are used. The cost to the Australian 
Commonwealth has been $233,430, of 
which $165,265 has been spent in New 
South Wales and $83,140 in Victoria. 
Construction progressed simultaneously in 
each state, and the whole undertaking was 
completed in less than four months. 
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An Electric Railway on the German-French Frontier. 


HE electric railway recently inau- 
gurated between Miinster and the 
Schlucht Passage traverses one of 

the most beautiful valleys of the Vosges 
mountains, and being connected imme- 
diately to the Gérardmer-Schlucht elec- 
{ric railway on the French slope of the 
latter, constitutes (apart from the Sim- 
plon railway, the tunnel section of which 
is operated by electricity) what is pos- 
sibly the first international electric rail- 
way line. : 

The promoters of this railway decided 
to combine the individual advantages of 
the two schemes suggested, viz., an ad- 
hesion and a rack railway, by developing a 
mixed system which was used for the 
first time in the present case and which 
shows the advantage over pure adhesion 


Near SCHLUCHT PAssaGE ON THE MIINSTER- 
NCHLUCHT ELECTRIC RAILWAY. 


railways of a smaller cost of construction 
and operation, and more satisfactory com- 
pliance with the needs of the country 
traversed by the railway. 

From Münster for about one and three- 
quarters miles, the railway runs alongside 
the main road, while being constructed 
on a special roadbed from one and three- 
quarters to two and one-quarter 
miles, from which point for three and 
three-quarters miles (wherever the con- 
verter station is situated) the railway 
again follows the road which was broad- 
ened at some points. The rack section 
starting at a distance of about four miles, 
rises as far as the summit of the 
Altenberg with a maximum grade of 
twenty “per cent, in order then (at five 


By Dr. Alfred Gradenwitz. 


and one-half miles) again to ter- 
minate into the main road, following 
the latter to the Schlucht, that is as far 


the rack section one and three- 
quarters miles and the upper adhesion sec- 
tion a little over a mile in length. The 


TRE CONVERTER STATION, MÜN8TER-SCHLUCHT ELECTRIC RAILWAY. 


as the French frontier. The lower ad- 


hesion section is four miles in length, 


minimum radius of the curves included 
in the adhesion section is 114 feet, and 
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been laid out on oak sleepers impregnated 
with tar oil. They are of grooved profile maximum 
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_tem (which has been used for instance 
on the Jungfrau and Mount Vesuvius 


railways) is fixed on wrought-iron sad- 
dles in order to leave on the road a play 


in the rack section 260 feet. The station 
of Miinster being situated at a level of 
1,253 feet and Schlucht station at 3,729 
feet, the level difference covered by the 


THE OVERHEAD SysTEM ON THE MÜNSTER-SCHLUCHT ELECTRIC RAILWAY. 

of about two inches from the upper level 
of the rails to the wheel-teeth. The 
total wheel-pressure is 15,400 


railway is 2,476 feet. All the rails have 
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cluding four sidings, has been provided. 
The power station situated at Miinster 
comprises two horizontal compound en- 


gines driving through belt-transmission 


two rotary current-generators of 200 
kilovolt-amperes each, at fifty cycles. 
These generators produce three-phase cur- 
rent at 7,000 volts, which, outside of the 
railway is used in the district of Miinster 
for light and power purposes. 

The two steam boilers installed at the 
power station have a heating surface of 
882 square feet each, under an operat- 
ing pressure of 176 pounds, and are 
equipped with two superheaters and one 
Green economizer. 

The condensing pumps are installed 
outside of the central station and the 
feeding pumps inside of the latter. The 
power station further contains a switch- 


ON THE TRANSMISSION LINE, MÜNSTER- 
Scutucat ELECTRIC RAILWAY. 
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THE ENTRANCE To THE RACK SECTION oF THE MUNsTER-SCALUCHT ELECTRIC RAILWAY. 

pounds, half of which amount corresponds 
to each driving wheel. The rails are 
thirty-four feet and the rack eleven feet 
in length. A total of seven stoppages, in- 


on the section traversing the town of 
Miinster and of Vignole profile on the 
remaining portion of the line. 

The rack, designed on the Strub sys- 


board with all necessary checking and 
measuring apparatus. The car-shed and 
repairing shop are situated immediately 
beside the central station, so as to reduce 
ineffective running to a minimum. 

The electrical energy supplied to the 
railway is carried by conductors laid out 
partly on special poles and partly on the 
railway poles, to the converter station, in 
which two three-phase, direct-current 
converters of 200 kilowatts aggre- 
gate output are installed. The generators 
yield direct current at 750 volts, and a 
buffer battery of 390 cells and 296 am- 
pere-hours’ capacity is arranged in par- 
allel. 

The trolley wire is suspended elastically 
from transverse wires or brackets fixed to 
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wooden poles and comprises two copper 
wires. Owing to the satisfactory situa- 
tion of the converter station, no special 
feeders had to be provided for. The rails, 
which in order to insure a satisfactory 
conduction have been provided with bonds, 
are used as return; the trolley wire itself 
has double insulation from the ground. 
Two bows are used to collect the current 
required for each motor-car. 

An aggregate number of nine trains 
is to be run on week-days in summer, 
while as many as fifteen trains in either 
direction can be run on Sundays and holi- 
days. In normal operation there are al- 
ways two trains on the track, one of 
which is traveling up-hill and the other 
down-hill. During the winter, operation 
is to be maintained only as far as 
Ampfersbach with four to five daily 
trains, but can be extended as far as 
Schmelswasen on Sundays. 

Each train consists of a four-axle mo- 
tor-car, or of such a motor-car in conjunc- 
tion with a trailer. On each axle of the 
motor-car is mounted a motor of eighty- 
five horse-power normal output and 100 
horse-power maximum output; there are 
thus two adhesion and two rack motors. 
The maximum duty to be yielded by the 
motors is about 320 horse-power. 

This joint arrangement of two rack 
motors and two adhesion motors on a 
motor-ear, which was suggested and de- 
veloped by the Alioth Electric Company, 
as above stated, forms a quite novel trac- 
tion system, the same rolling stock being 
used on the adhesion and rack sections. 
On the former there are only the two ad- 
hesion motors ‘working with simple 
toothed-wheel transmission, while the 
rack motors, being thrown out of gear, 
take no part in the rotation, On the rack 
section, however, all four motors are work- 
ing, viz. the rack motors with double 
transmission and adhesion motors in 
series connection with simple transinis- 
sion. The four motors are operated from 
a single controller; they are designed both 
for series and parallel connection, forward 
and backward traveling and electric brak- 
ing, any false manipulations being pre- 
vented by boltings. 

Each platform comprises any instru- 
ments required for operation, that ìs to 
say an ampere-meter for the track and 
adhesion motors respectively, a common 
voltmeter and special maximum automatic 
switches and main fuses for the adhesion 
motor and traction motor eireuts respect- 
ively. A lightning arrester is installed 
on the roof. The cars are designed for 
electric lighting and heating, and the mo- 
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tor-cars comprise the following brakes: 

1. A mechanical hand-brake acting on 
eight blocks 

2. A toothed wheel brake acting on the 
axle of the rack motors. 

3. An electric short-circuit brake. 

4, An automatic brake which is worked 
as soon as the speed on the rack section 
exceeds six and one-quarter miles, This 
brake acts directly on the toothed wheel of 
each bogey. 

The brakes can be operated from either 
platform. In addition to these four self- 
contained brakes, .each motor-car com- 
prises the following safety devices: 

In order to prevent derailment, there 
have been suspended from the bogeys, 
forks surrounding the rack-head, and for 
further safety, laminated clutches, which, 
bang inserted between the rack motor 
and the gearing, will in cases of short- 
circuit provide for a smooth stoppage over 
a certain braking distance. 

One compartment of the motor-cars is 
provided with Ininging seats with a view 
to its being used if required for the trans- 
port of luggage and goods, 

The maximum number of passengers 
conveyed by each train is seventy-two. 
The average speed on the adhesion sec- 
tion is ten and one-half miles per hour, 
and on the rack seetion four and one-half 
miles per hour, the whole distance being 
covered in about one hour. 

The weight of each train comprises the 
following items: 


Motor-car without load....... 
Weight of passengers........ 
Trailer with passengers 


50.600 pounds 
5.500 
14,300 


70,400 pounds 
———-. 
Comparative Economies in 
Operating Small Motors by 
Gas, Gasolene and Elec- 

tricity.’ 

The smaller gas and gasolene engines 
require a heat input of about 14,400 
British thermal units to develop a brake 
horse-power, of which 11,855 British 
thermal units are consumed in cooling, 
friction, ete., only 2,545 being converted 
into useful work, which is a loss of sixty- 
one per cent. The electric motor requires 
an input of about 820 watts to develop a 
brake horse-power, of which only seventy- 
four are loss, or ten per cent. In the 
larger units the results will be more 
favorable. 

The writer has had some diflicultyv in 
arriving at a basis for caleulating com- 
parative costs on account of the various 
fuel consumptions at different loads. The 
most favorable conditions have therefore 


been assumed, t.e., full load. Since 
California runs as a rule not. less 


was 
4 


1 Abstracted from a paper read by L. H. Newbert 
before the Pacific Coast Gas Association. 
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than 600 British thermal units per cubic 
foot, and a series of tests at a prominent 
technical college showed an average re- 
quirement of one pint of gasolene per 
brake horse-power, and it is known that 
820 watts of electricity will develop a 
horse-power, the above quantities have 
been taken for the purpose of general com- 
parison : 
14,400 B. T. U. + 600 = 
24 cu. ft. gas per B. H. P. 


1 pint. gasolene per B. H. P. 
820 watts of electricity per B. H. P. 


Therefore, gas at seventy-five cents per 
1,000 cubic feet, gasolene at eighteen 
cents, and electricity at 2.2 cents per kilo- 
watt will result in equal costs of a horse- 
power per hour. 

It is, therefore, evident that gas can 
compete with gasolene, as the expense of 
attendance, maintenance, etc., will be 
about equal. Neither gas nor gasolene, 
however, can compete with electric power 
at the extremely low price at which cur- 
rent is sold in quantity lots on the Pacific 
Coast to-day. 

Great progress has been made during 
the past dozen years in gas engine con- 
struction and design, with the result that 
steam installations for the generation of 
electric current are steadily being replaced 
with the gas engine, which speaks well 
for the progress which has been made in 
mechanical engineering. 

The following results were obtained in 
one of the central states where a steam 
plant and a gas engine plant were oper- 
ated under like conditions : 

The repairs on the gas engine installa- 
tion during the year amounted to 0.00219 
cent per kilowatt-hour generated. 

The repairs on the steam plant during 
the same period-amounted to 0.004451 
cent per kilowatt-hour generated. 

The cost of fuel for gas-engine plant 
per kilowatt-hour was 0.679 cent of the 
cost of fuel per kilowatt-hour with steam. 

At Bradford, Pa., an electric light and 
power company converted its steam plant 
into a gas-engine plant, using natural gas 
at ten cents per 1,000 cubic feet. The 
steam plant burned natural gas under the 
boilers and required fifty-one cubic feet 
per indicated horse-power, or about eighty- 
six feet per kilowatt. Observation upon 
the gas-engine plant showed an average 
consumption of 21.5 cubic feet of gas per 
kilowatt for all loads and conditions of 
operation. The total cost of operating the 
steam plant of 500 horse-power was about 
$20,000, whereas, the gas-engine plant 
of 800 horse-power was operated at a total 
cost of $12,000. 

The cost of installing a gas-engine 
plant has heen found to be from twenty- 
five to thirty per cent greater than for j 
steam plant. However, the economy 0 
the former has been clearly demonstrated 
bv its extended use in Europe and in this 
country and indicates that the difficulties 
formerly considered insurmountable have 
now heen fairly overcome and that a 
large gas engine, for certain lines of work. 
can no longer be dismissed from considera- 
tion. 


October 26, 1907 
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The Annual Conventions of the American Street 


Railway Associations. 


Atlantic City, N. J., the scene of the Conventions of the American Street and Interurban Railway Association, 


October 16, 17, 18; Engineering Association, October 14, 15, 16; Ciaim Agents’ Association, October 


14, 15, 16; Accountants’ Association, October 14, 15, 16. 


The Appliance Exhibition of 


the Manufacturers’ Association on the Steel Pier, October 14-18. 


The American Street and Interurban Railway Association. 


HE convention of the American 
Street and Interurban Railway 
Association was held October 16, 

17 and 18. The first session was called 
to order by President John I. Beggs, at 
10 a. M., October 16. 

WEDNESDAY MORNING SESSION. 

President Beggs introduced the Honor- 
able F. P. Stoy, mayor of Atlantic City, 
who addressed the delegates briefly, com- 
menting upon the splendid appliance ex- 
hibition, and extending the freedom of 
the city to the members of the associa- 
tion. 

President Beggs thanked the mayor in 
behalf of the association and proceeded 
with the annual presidential address, say- 


Ing, in part: 

“Since our last annual convention your 
officers and executive committee have ob- 
tained commodious and admirably adapted 
permanent offices for the association, in the 
magnificent Engineering Societies Building, 
at 29 West Thirty-ninth street, New York. 
This change subjects the association to con- 
siderably increased rental but it was abso- 
lutely necessary to have larger and better 
adapted offices for the secretary and treas- 
urer and for the statistical library, in order 
to carry on the work of the association on 
the broader lines contemplated for it by the 
adoption of our new constitution and tn 
perfection of the organization of the affiliated 
associations, and I feel that the rental ar- 
ranged for in the Engineering Societies 
Building is as reasonable as we could have 
obtained in any first-class building in New 
York city, and Jocates the headquarters of 
the association with the several engineering 
societies of the country. 

“During the vear the secretary and treas- 
urer has more than maintained the record 
made during the preceding year, in the 
amount and value of the work turned out of 
his office, and it is with great pleasure that 
I bear testimony to his untiring energy and 
efficiency. 

“It is gratifying to be able to report t 
notwithstanding the increase in the dues 
that all of the larger companies who are 
called upon for the larger amount of dues, 
have continued their membership in the as- 
sociation, and that the total membership 
at the close of our fiscal year. September 30. 
1907, was 227, as compared with 200 at the 
beginning of our fiscal year October 1, 1906. 
and that notwithstanding the expenses of 
the association increased during the year to 
the extent of $2,991.75, the balance to the 
credit of the association at the beginning of 
the ensuing fiscal year, October 1, 1907, is 
$6,137.95, as against $6,976.90 twelve months 
previous. The associate membership in 1906 
was 113; in 1907 it is 148, a gain of thirty- 
five. 

“Passing from the business affairs of the 


association to that of the companies holding 
membership therein, it is to be earnestly re- 
gretted that we can not report more favor- 
able conditions existing between many of 
the companies and the communities in which 
they operate; largely owing to the continued 
unreasonable, vindictive and demagogic at- 
titude of many of the public officials and 
politicians in the various localities where 
our companies operate; the only stock in 
trade possessed by many of these officials 
and politicians being their unprincipled at- 
tack upon public service corporations, most 
of them following the examples set in higher 
places, but with less ability, the result being 
that we are passing through the most try- 
ing period that the managers and investors 
in these properties have ever experienced, 
and while I believe that this wave of un- 
reasoning prejudice, denunciation and un- 
wise legislation is at its crest, if it has not 
already commenced to recede, nevertheless 
it is a period when the greatest ability, cour- 
age, perseverance and patience are required 
to successfully withstand the abuse and at- 
tacks from all sides that are heaped upon 
those charged with the trying, exacting and 
perplexing responsibilities incident to oper- 
ating public utilities at any time, but par- 
ticularly in times such as we are now pass- 
ing through. 

“The magnitude of the business of the 
street, suburban and interurban electric rail- 
ways of the country may be judged by the 
fact that at the close of the year 1906 the 
total capital liabilities of these companies in 
the United States amounted to $3.765,317,875, 
being an increase of practically $400,000,000 
during the year 1906. The total mileage of 
these roads at the close of 1906 was about 
36,932, an increase of 3,782 miles during the 
year. 

“A matter of great importance and one 
which I do not think has been given that de- 
gree of attention which it merits by a large 
number of our companies or this associa- 
tion, is that of depreciation and amortiza- 
tion and I feel that it is high time that the 
companies recognized the vital importance 
of this question and took means to set aside 
funds to provide for the continual wear that 
is going on and for which no provision is 
being made, as it is neither proper nor prac- 
ticable to make good this wear by new is- 
sues of capital; furthermore. companies hav- 
ing limited franchises should, in my judg- 
ment, make provisions for the repayment to 
the investors in the stocks and securities 
of these companies at the expiration of the 
franchises, and I have no doubt these mat- 
ters will be brought home to many more of 
you within the next few years as they are 
to some of us at the present time. In con- 
nection with one of the large companies 
which I have managed for some ten or 
eleven years past, in the operation and ad- 
ministration of which I commenced nearly 
eleven years ago, setting aside a fixed amount 
of our gross receipts monthly—after charging 
to operation and maintenance current re- 
pairs and renewals—out of which has been 
paid extraordinary replacements and re- 
newals. This company, in line with the 
general attitude of many public officials here- 
inbefore referred to, has been for many years 


subjected to the attacks of self-seeking poli- 
ticilans and notwithstanding we entered into 
a contract with the city nearly eight years 
ago whereby many concessions were made by 
the corporation to the city, in consideration 
of a few years’ extension of the franchise, 
among which were the sale of twenty-five 
tickets for $1 or six for twenty-five cents, 
the granting of transfers, the free trans- 
portation of policemen and firemen, and 
other concessions, the city council some 
months ago instructed the city attorney to 
institute proceedings to bring about a fur- 
ther reduction of our fare to three cents, 
and in pursuance of this instruction the city 
attorney employed a firm of well-known pub- 
lic accountants to make an exhaustive ex- 
amination of our books for a period of ten 
years from January 1, 1897, to December 31, 
1906. On this work a large force of expert 
accountants were kept for several months 
and have presented to the city authorities 
possibly the most exhaustive report that has 
ever been made upon a street railway com- 
pany in this country. Among other things 
they say ‘we found the books and records 
of the company to have been kept with un- 
usual skill and accuracy and we were ac- 
corded at the hands of the company every 
courtesy which would facilitate our work 
and we are pleased to give here an expres- 


` gion of our appreciation of the consideration 


shown us. The attitude of the management 
in this respect is creditable, in view of the 
fact that our visitation was not at the in- 
stance of the company nor was our work 
presumed to be for its benefit’ They fur- 
ther state that ‘it is proper at this point 
in our report to observe that from the stand- 
point of the stockholder the books disclose 
results which mark the management of this 
company as being of uncommon capacity. 
From the same standpoint there is little 
left to be desired since in addition to the 
payment of good dividends the property has 
been so well kept up that it probably is in 
better condition at the end of each year than 
ever before, while ample reserves have been 
accumulated with which to meet every con- 
tingency which may reasonably be expected 
to arise in the conduct of the business. The 
standpoint from which we view the matter, 
however, is essentially different from that 
of the stockholder, since the interest of the 
public, represented in this inquiry by the 
city government, is not necessarily con- 
served by large returns to. the stockholders 
but is centered in the question of how 
cheaply may good service be given.’ 

“These expert accountants, acting for the 
city, and looking at the matter purely from 
an accounting point of view, and having no 
experience as to the operation of electric 
railways, practically take the position that 
we are not justified in creating the reserve 
funds which I know is absolutely necessary 
to properly maintain and keep up the prop- 
erty and to provide for the demands which 
are inseparable from the proper administra- 
tion of this character of properties, as for 
instance, by careful and close management. 
which the accountants denominate as of 
‘uncommon capacity,’ and a familiarity with 
the fire insurance business, I felt that it was 
good policy to charge a smal) percentage— 
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one per cent of our gross receipts monthly 
—to operation, and carry it to a fire insur- 
ance reserve fund, out of which all fire in- 
surance premiums and losses not covered by 
insurance have been paid, the balance being 
invested in interest bearing securities, with 
the result that at the present time we have 
in this fund $450,000 of first-class five per 
cent bonds—interest on which is likewise 
credited to the fund. And it is unnecessary 
to state to you gentlemen, who are ex- 
perienced in placing fire insurance on these 
properties, how much influence the fact that 
we have this invested fund has upon the 
rate we are accorded by the old line fire in- 
surance companies. This charge against 
operation the expert accountants tAink was 
unnecessary, and propose to credit it back 
to net earnings. They likewise attack and 
propose to carry back to net earnings an 
amount of $350,000 that we have invested 
in first-class five per cent bonds to the credit 
of injuries and damages reserve, this fund 
having been accumulated out of a maximum 
charge of four per cent of our gross receipts; 
for several years of my operation of the 
property the amount charged against opera- 
tion and carried to the credit of injuries and 
damages reserve only having been three per 
cent. This amount it is likewise argued by 
the accountants should be credited to net 
earnings, all for the purpose of showing that 
the company might have been operated for so 
much less money as to have permitted a 
fair dividend*to have been paid upon the 
capital of the company and yet a lower rate 
of fare granted. 

“The absurdity of this will be evident to 
any manager of a large company who knows 


how long it would require to settle up and 


the amount of money necessary to pay for 
the injuries and damages that are hanging 
over these large companies and which could 
not under any circumstances be settled in 
any reasonable manner in a less period than 
from five to seven years, and I have claimed 
that these companies should be so admin- 
istered that if they were to go into liquida- 
tion at any time, they should have a fund 
created from month to month as accidents 
occur, which would approximately pay for 
all amounts that might be required to dis- 
_charge all claims pending against the com- 
pany for injuries or damages either to per- 
son or property. I feel very sure that when 
these matters are properly presented to a 
court of equity, the position of the company 
will be maintained, and if the expert ac- 
countants should be present, they will ac- 
quire some knowledge and experience that 
can not be obtained in an accounting office 
or simply computing columns of figures. 
This I say with all due respect to the pro- 
fession of public accountants.” 


The report of the executive committee 
was presented, and, after an explanation 
by Mr. Beggs of the proposal to establish 
a permanent place of meeting, was ap- 
proved, after which the presidents of the 
affiliated associations addressed the meet- 
ing. ©. L. S. Tingley, president of the 
Accountants’ association; H. H. Adams, 
president of the Engineering association, 
Hi. C. Bradley, acting president of the 
Claim Agents’ association, and James II. 
MeGraw, president of the Manufacturers’ 
association. 

The roll of new member companies was 
then read, and the following amendment 
to the by-laws was offered by C. D. Wy- 
man: “That paragraph (a) of Article VI 
of the By-Laws of the American Street 
and Interurban Railway Association be 
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amended to read as follows: “The entire 
charge and management. of the affairs of 
the association shall be in the hands of 
the executive committee, which shall con- 
sist of the president, the vice-president, 
and one member appointed by each affil- 


lated association, and all the past-presi-. 


dents of the American Street and Inter- 
urban Railway Association and its pre- 
decessor, the American Street Railway 
Association, these past-presidents to be 
honorary members of the executive com- 
mittee, but without power to vote at the 
meetings of the committee. The execu- 


tive committee shall make arrangements - 


for carrying out the objects of the asso- 
ciation? ” This amendment was placed 
in motion and carried without discussion. 

Richard McCulloch, chairman of the 
committee on “Subjects,” presented a 
brief report. | 

The report of the committee on “Car 
Wiring” was presented by John W. Corn- 
ing, chairman. 

The Committee on Car Wiring, in its 
report, showed that the following rules of 
the National Electrical Code had been 
modified to the advantage of street rail- 
way companies; rule 28, section B; rule 
33, section C; rule 33, section E. These 
‘modifications permit of a more liberal ap- 
plication of the rules to street railway 
property than in their originally approved 
form. 


The report suggests a change in rule 


32, section F (lighting and lighting cir- 
cults), as follows: clause reading, “‘no 
lamp of over thirty-two candle-power to 
be used,’ to be changed to read, “no 
lamp consuming more than 128 watts of 
energy to be used.” This change is sug- 
gested as it was evidently the purpose of 
the old rule to limit the energy con- 
sumption through a single outlet rather 
than the quantity of illumination. | 
There are two suggestions, which, from 
their nature call for more radical changes 
in the rules than could be approved by the 
Electrical Committee without the sanction 
of the Underwriters’ Association in an- 
nual meeting. The first relates to rule 
32, section G, paragraph 2 (heaters and 
heater circuits), and calls for its modi- 
fication in such a manner as to allow the 
use of a truss plank heater by providing 
a thickness of three-sixteenths inch of 
approved fire-resisting insulating material 
hetween the back of the heater and the 
truss plank. The second suggestion refers 
to-rule 33, section E, paragraph 3 (car 
houses), which requires bonding of all 
rail joints to have a capacity at least 
equivalent to No. 00 B. & S. gauge copper 
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wire, and it is suggested that No. 0 B. 
& S. gauge should be large enough and 
might reasonably be specified. 

At this stage W. Caryl Ely made the 
point that this committee had been of 
great benefit to the association, particu- 
larly to the smaller member companies, 
indicating the wisdom of the present sys- 
tem of organization. 

The report of the committee on “Stand- 
ardization of Equipment,” H. C. Page, 
chairman, was presented. This report 
was approved and on motion adopted as 
a standard for the guidance of the mem- 
ber companies. 

The paper by Professor H. H. Norris, 
entitled “The Technically Trained Man 
and the Electrical Railway Profession,” 
was read. 

Professor Norris, from his observations, 
concludes that technical graduates are 
favorably regarded by the officers of rail- 
way companies. It is surprising that such 
a comparatively small number of tech- 
nical graduates find their way into the 
electric railway business. Of those gradu- 
ates who have become engaged in this line, 
quite a proportion are in the supply busi- 
ness, and only a small number are actually 
in the field. ‘This is probably not because 
railway work is not attractive, but other 
lines have been so much easier, to enter 
that they have attracted the bulk of the 
graduates. He suggests the following 
arrangement for a one-and-one-half-year 
apprenticeship course: (1) three months 
in master mechanic’s department; (2) one 
month in purchasing agent’s department; 
(3) three months in motive power depart- 
ment; (4) two months in transportation 
department; (5) two months on outside 
line work; (6) three months in way de- 
partment; (7) two months in comp- 
troller’s office; (8) two months in general 
manager’s office. 

Henry W. Blake called attention to the 
number of schools offering courses ïn 
clectrical engineering, and raised the 
question as to whether the electric rail- 
way companies were prepared to utilize 
the service of these specially trained men. 
Other industries are absorbing them, ap- 
parently as fast as they are turned out. 
The paper by Professor Norris suggests 
a concrete plan by which the results se- 
cured by other companies in utilizing col- 
lege graduates may be possible for the 
railway companies. The establishment of 
a trained force of men should be of great 
future assistance to the railway companies. 

This paper was discussed also by Pro- 
fessor Richards, of Worcester Polytech- 
nic Institute, and by C. S. Sergeant, both 
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of whom were in favor of the apprentice- 
ship course. 

The report of the committee on “Na- 
tional Fire Protection” was presented by 
Ralph Sweetland, of Boston, Mass. 

The National Fire Protection Associa- 
tion,.as its name implies, is an association 


whose object is to promote the science and 


improve the methods of fire protection. 
It was organized in 1896 by men con- 
nected with stock fire insurance companies 
in an attempt to unify requirements for 
construction in new and old bujldings, in- 
stallation of automatic sprinklers and 
other fire appliances. It was soon seen, 
however, that if the association was to 
accomplish its mission, not only the 
underwriters but all national bodies hav- 
ing primary jurisdiction must be included 
in its membership. To that.end, in 1904, 
itə constitution was changed so that it 
now has as active members, the American 
Institute of Architects, the American In- 
stitute of Electrical Engineers, the Ameri- 
can Society of Mechanical Engineers, 
American Street and Interurban Railway 
Association, American Water Works Asso- 
ciation, National Board of Fire Under- 
writers and practically every insurance or- 
ganization of importance throughout this 
country and Canada. 

Its work might be described as the 
_ preparation of standards for so-called fire- 
proof or fire-resistive construction, slow- 
burning construction and correction of 
buildings of inferior construction, espe- 
cially as regards resisting the action of 
fire; standards for fire doors and fire 
shutters and wired glass windows; stand- 
ards for construction and installation of 
all fire-fighting appliances and apparatus, 
such as the automatic sprinkler; steam, 
rotary, centrifugal or electric fire pumps; 
hydrants, hydrant houses, hose, play pipes ; 
chemical fire extinguishers; standards for 
signaling systems used for the transmis- 
sion of signals affecting the fire hazard, 
such as thermostats, journal alarms, 
watchman’s time-recording apparatus and 
automatic sprinkler alarms; standards for 
the construction of ash cans, waste cans, 
safety cans for benzine, gasolene, etc. 

The paper by H. T. Campion and Will- 
iam McClellan, entitled “The Influence 
of the Design of Railway Structure on 
Economy of Operation,” was read by title, 
after which the session adjourned. 

THURSDAY MORNING SESSION. 

The first order of business was the ap- 
pointment of a nominating committee, as 
follows: W. Caryl Ely, chairman; C. S. 
Sergeant, Boston, A. E. Lang, Toledo, 
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and any other past-presidents present at 
the session. 

The report of the Committee on Rules 
for the Government of Motormen and 
Conductors was presented by E. G. Con- 
nette, Worcester, chairman, as follows: 


Your Committee on Standard Code of 
Rules respectfully reports that data sheet 
No. 18 was sent out to the various mem- 
bers of the association, as well as to com- 
panies which are not members, asking for 
the following information: 

1. Company. 

2. City. 

3. State. 

4. Urban or interurban system. 

5. Have you read the report of the 
Standard Rules Committee which was 
submitted to the convention at Columbus, 
Ohio, October, 1906 ? 

6. If so, have you adopted these rules 
as standard on your lines? 

7. If you have not adopted these rules 
as standard, would you kindly give the 
committee your reason for not doing so? 

8. If you have not read the report of 
the committee, will you please send for 
a copy of the report to the secretary of 
the association ? 

9. Have you any suggestions for the 
consideration of the committee relative to 
the report submitted at Columbus? 

_ 10. Remarks. 

A large number of these data sheets 
were filled out and returned, and your 
committee are pleased to report that a 
large number of the members of this asso- 
ciation have adopted the standard rules, 
with such additions as local conditions re- 
quired. A few companies have used the 
standard rules as a basis, but have not 
followed the recommendations of the com- 
mittee in regard to preserving the integ- 
rity of the numbers, etc., as recommended 
in the report submitted at the Columbus 
convention. Three of the larger com- 
panies report that they have not adopted 
the standard rules; one of which does not 
give any reason. Another gives as a rea- 
son that they have their own book of 
rules. Another says that they have a 
supply of rule books on hand and con- 
sider that their rules are suitable to local 
conditions, but that they favor standard 
rules as far as practical. Another com- 
pany reports that they have not adopted 
the rules, because they do not provide for 
a joint use of tracks by steam and electric 
{rains. This, of course, is an unusual con- 
dition, which the committee has not yet 
considered. 

Very few suggestions have been sub- 
mitted for consideration. The commit- 
tee, therefore, can only report progress as 
to further recommendations and that the 
matters now under consideration be taken 
up by the committee for the ensuing year. 


Mr. Cennette added that one company 
controlling a large number of properties 
has its own book of rules, and another 
holding company controlling perhaps six 
or eight different properties, members of 
the association, has adopted its own book 
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ot rules. The Central Electric Railway 
Association has taken the Engineering 
association’s book of standard rules prac- 
tically as a basis for its rules, and has used 


them as far as it saw fit, but it has gotten’ 


up a book of its own, claiming that there 
are a great many conditions existing with 
its companies which the book of rules does 
not cover. The New York State Strect 
Railway Association has practically 
adopted these standard rules, and they 
are in effect in nearly all the cities in the 
state of New York. It seemed to him that 
the work of this committee perhaps for 
the ensuing year would be to make an 
effort to have a conference with represent- 
atives of these two companies referred to, 
and also with the representatives from the 
Central Electric Railway Association, and 
sce if there is not some ground upon 
which a conclusion that will result in one 
book of rules for the use of all these dif- 
ferent companies can be reached. 

The paper entitled “Light Freight 
Handling by Electric Lines,’ by P. P. 
Crafts, general manager Iowa & Illinois 
Railway Company, Clinton, Ia., and gen- 
cral manager Joplin & Pittsburg Railway 
Company, Pittsburg, Kan., was read. 

Mr. Crafts also said that the reduction 
of twenty per cent in tariff has resulted in 
a very appreciable increase in the amount 
of freight carried, and it has greatly over- 
come the reduction in rate. 

Mr. Crafts states in his paper’ that 
where parallel steam competition exists, 
interurban managers should not be dis- 
couraged, for shippers will favor the road 
which gives them good passenger service, 
provided, of course, rates are equalized 
and proper attention given to that branch 
of the business. Generally speaking, it is 
a mistake to assume the position that 
freight will be carried only as an accom- 
modation to patrons, and then charge an 
exorbitant rate, or neglect to’ ship 
promptly, or to take proper care of the 
shipment after its arrival at its destina- 
tion. On the other hand, many managers, 
in their anxiety to build up a profitable 
business, have overloaded their roads 
with expensive handling facilities, such 
as costly freight depots, intricate account- 
ing systems, free team deliveries, ete., 
which have eaten the profits that might 
otherwise have been realized. For that 
reason it is sometimes a mistake to charge 
a higher tariff on passenger cars than is 
charged on freight trains. Rather, say 
to the shipper that you will handle his 
small rush shipments on passenger cars 
when possible at the regular rate, as an 
accommodation, so long as he confines 
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himself to the freight trains as far as 
possible. 

Interurban freight traffic may be prop- 
erly divided into the following classes: 
1—strictly light packages transported 
only in baggage rooms of passenger 
coaches at express rates or at a fixed 
charge per package or per 100 pounds, re- 
gardless of class, and generally termed 
express business; 2—less than carload 
freight transported on fast baggage cars 
at regular freight or special tariffs under 
regular or special classifications, gener- 
ally the former; 3—a combination of class 
2 and the haulage of a few carload ship- 
ments daily at regular tariffs and classi- 
fication; 4—regular carload freight 
hauled by steam or heavy electric freight 
locomotives at regular tariffs and classifi- 
cations, or any combination of the above- 
mentioned classes. The profits of such a 
Lusiness depend largely upon the oppor- 
tunity of the management to secure com- 
bined freight and passenger depots at the 
terminals and in the larger local towns. 
Generally speaking, the margin of profit 
ie close, and only careful management will 
produce a profit, particularly during the 
first few months after the business is 
started. A recent ruling by the Iowa rail- 
way commission reduces the tariff on two 
locals twenty per cent. The percentage 
which earnings from freight traffic bear 
te the total gross earnings depends largely 
upon local conditions, but of those roads 
which have favored the author with sta- 
tistics, the earnings vary from five to 
approximately forty per cent of the total 
cross. Interurbans which handle car- 
load business in addition to the traffic of 
which this paper treats, In some cases en- 
joy gross earnings from freight exceed- 
ing those derived from passenger traffic. 
The author believes that satisfactory re- 
sults are being obtained and predicts that 
the average interurban railway, the exist- 
ence of which is warranted by prospective 
passenger traffic, can be assured of a 
profitable freight business, which, within 
a few years, will become an important 
factor in its earnings. 

The paper entitled “Freight Service on 
Electric Railroads,” by H. H. Polk, was 
read. i 

Mr. Polk gives a number of reasons 
why freight service on electrie roads 
should be practicable. Figures are also 
given from the report of the Inter-Urban 
Railway Company for the vear ended June 
20, showing statistics on freight. The 
total freight carried amounted to 82,103 
tons, at an average rate of $0.6392 per 
ten. The freight revenue was $52,675.03. 
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Mr. Polk considers that an electric rail- 
road, in order to do a general railroad 
business, must be equipped to properly 
and promptly handle any business given 
to it. The freight department should be 
in charge of a general freight agent. In 
large cities a good solicitor should con- 
stantly be at work, keeping in touch with 
the freight situation. This solicitor, be- 
sides securing business for the company, 
should find a market for the products of 
the farm, such as dairy products, poultry, 
fruit and vegetables. The general form 
of steam railroad accounting should be 
adopted. <A centrally located commodious 
freight house convenient to the wholesale 
houses should be installed. Each of the 
stations along the line should have a 
freight room in charge of the station 
agent. At all stations or sidetracks ship- 
pers should be encouraged by the company. 
The rolling stock should be modern, the 
electric locomotives equipped with motors 
of sufficient capacity to handle trains of 
at least one to fifteen cars at a speed of at 
least twenty miles an hour or better. The 
small or less than carload shipments 
should be handled in express cars equipped 
with motors of at least the same capacity 
as the passenger cars. 

C. Loomis Allen said that his obser- 
vations, and the standpoint from which 
he had viewed this matter, have been to 
the contrary of the views presented in the 
paper. He thought that in New York 
state, of the roads that are transacting 
an electric express or freight business, the 
majority of them are transacting that 
business at the expense of the regular pas- 
senger business. He believed that for every 
dollar they are putting in they are only 
taking out ninety cents. That is a pretty 
broad statement to make, but I believe 
when the accounts are analyzed, when the 
proper charges have been made, to the 
cost of conducting this department, that 
these results have been produced in the 

ast. 
i C. D. Emmons, of Fort Wayne, Ind., 
said that the experience of his company 
bad not been quite as disastrous as that 
described by Mr. Allen. It must be real- 
ized in starting out in a business of this 
kind that it is a business which must be 
developed and which must grow. His com- 
pany has been in the business for the past 
iwo years, and has had to increase facili- 
ties largely. They started in with earn- 
ings from $5 to $10 a day for running a 
car a short time, until at the present time 
the receipts of freight cars in service are 
averaging between $75 and $100 a day 
tor ten hours’ service. Last year’s ex- 
pense account, in which has been item- 
ized the investment, proportion of track 
labor, and everything, according to the 
mileage of the cars, shows, not as low as 
the paper states here, seven per cent, but 
about sixty per cent of the gross receipts 
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from the business. They have recently 
been forced on account of business pre- 
sented to them to attach a trailer car, and 
they feel by the development of the trailer 
business they will reduce the percentage of 
operating expenses; in their territory they 
feel that it is a large factor in the de- 
velopment of their properties, especially 
in the lines presented in the paper—the 
farmers along the line are beginning to 
ask for sidings, to get coal in, to ship cat- 
tle, and in that way it is felt that a large 
development will be made. 

J. H. Pardee believed that if the elec- 
tric railway operating the freight service 
is in competition with good service on a 
steam road, that the electric railway is at 
a great disadvantage in competing for 
heavy and bulky and carload freight. There 
are exceptional conditions under which 
that kind of freight can be hauled at a 
very handsome profit, but he thinks those 
are individual cases and can not be cov- 
ered by any general rule. The steam rail- 
road hauls freight in comparatively inex- 
pensive cars in which they have not a 
large investment, and the electric railroad 
attempts to compete with the steam rail- 
roads and haul the freight in a car cost- 
ing at least seven or eight times as much; 
so that if the interest on the investment 
and the depreciation of these cars in 
which this heavy freight is hauled 1s 
looked at, some of the operating reports 
will have to be corrected. 

He believes there is a profit in the ex- 
press business, and that the profit depends 
very largely upon the classification and 
that the classification of the steam roads 
and of the old line express companies 
should not be followed, but that each road 
or each class of road operating under sim- 
ilar conditions must work out their own 
salvation in its classification, and if that 
is properly worked out, then there 1$ 
money in it. 

George W. Parker said that the Detroit 
United Railway system had been in the 
electric express business since 1891. At 
first they adopted tariffs along steam rail- 
road lines, but as experience in the 
handling of freight and express broad- 
ened, changes were made in those tariffs. 
They have finally gotten to the pomt 
where they give attention more partien- 
larly to the high-class traffic, excepting 
the low-class traffic. For instance, the 
steam railroad rate for household goods 
is first class. The electric railway has 
gone to second class, and now they are 
going third class and fourth class, and 
so on down the line. With heavy trafie 
the same thing has been done and they 
have fixed a minimum charge. On some of 
the properties he knows that it has been 
a profitable thing to do, and on other of 
the properties it has not been so profit- 
able. le is firmly convinced on one piece 
of property, where the freight rates are 
very low, the mileage from Detroit to a 
viven point being seventy-six miles, that 
it will not be possible to continue this 
business as a freight proposition. They 
are operating three cars a day between 
these given points and each car, in addi 
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tion to paying a revenue to the city of 
$1 per car per round trip, is hauling 
freight of a class which it has been con- 
cluded is not profitable. These cars have 
to be operated in order to carry baggage. 
He believed that if freight was exempted 
from that road, or even still further, if 
the rate was higher than is now in effect 
on the steam roads, a higher class of 
business would be secured on the service 
now given and some money made out of 
it. Between these two points there is 
water competition, on which the rates are 
lower than the electric railway has in 
effect, but they manage to get the busi- 
ness just the same. Un this proposition 
they are up against the fact that at the 
terminal end they have to pay tribute to 
the road on which they run to this point, 
which is made on a mileage basis, and 
in addition to that they have to join in 
the expense of freight terminals, separate 
baggage room, separate ticket offices, etc., 
and consequently there is nothing left for 
revenue to amount to anything. On 
short-haul business he is in favor of the 
freight rates, and it pays. When it comes 
to long hauls, he tries to strike a con- 
servative policy, if possible to do it; not 
going below the steam railroad rates, but 
trying. to go above them, because Just as 
soon as the steam railroad rate is reached 
a volume of business is secured which can 
not be taken care of without increasing 
the service. 

W. S. Dimmock said he had in service 
between 300 and 400 freight cars, operat- 
ing some twelve to fourteen freight trains 
per day. Some of those trains haul as 
high as 700 and 800 tons per train, at a 
speed of fifteen to eighteen miles per 
hour. Other lines are operated in single 
units, or with cars that are equipped with 
motors and are not run as a train. The 
amount of business handled has increased 
so fast that they could use about 200 more 
cars to take care of it. It has grown so 
heavy that the state commissioners have 
now considered that they are on a par with 
steam railroads as to the business carried 
and the importance of it, and placed 
them under their wing, as well as the 
Interstate Commerce Commission. They 
are carrying between Seattle and Tacoma 
some 2,000 to 3,000 gallons of milk which 
is picked up through the valley and taken 
into Seattle each morning on a special 
train. They have two or three trains per 
day of ten or twelve cars of coal—60,000- 
pounds-capacity cars—pulled with a loco- 
motive or an ordinary box-car type of car, 
G-66 motors, four of them, at 125 horse- 
power each. They also have a refrigerator 
line. They are fortunate in having some 
packing-houses located in Seattle and 
some in Tacoma, where each one of them 
desires to ship their product to the other 
cities, so they get the freight both going 
and coming. In addition to this, they oper- 
ate two local freight trains out of each 
city per day, and they have all the business 
both in carload lots and local freight that 
they can possibly handle. They find that 
the expense of this freight will run about 
forty-five or forty-eight per cent, probably 
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fifty to fifty-two per cent, including the 
depreciation of the cars. They can get 
very desirable flat cars for anywhere from 
$450 to $550 delivered on the coast. They 
have also some twelve miles of sidings on 
the suburban lines, where they are haul- 
ing lumber in trains of five and six cars, 
in many places over five and six per cent 
grade, which bring in a very handsome 
revenue. ‘They are handling an aver- 
age of $20,000 of freight business gross 
per annum. In addition to the wood 
business the local freight—small package 
freight—is increasing very materially, 
and upon one line which was about seven 
miles long, where they had never done 
any business at all, the tralhic manager 
insisted that he thought a business could 


be built up in that locality. At the end 


of one year one freight car is running 
upon that line constantly daily, and they 
are thinking of putting on the second one, 
the local package freight being so heavy 
that it is impossible to take care of it, 
and this upon a line where it was impos- 
sible to see any business at all when 
started. 

Mx. Crafts asked Mr. Dimmock whether 
he Lad steam railroad competition. 

Mr. Dimmock replied that there were 
two lines paralleling his line between 
Scattle and Tacoma, and a heavy compe- 
tition on the boats. 

Mr. Crafts asked whether the operation 
of freight trains interfere in any manner 
with passenger traffic. 

Mr. Dimmock replied negatively and 
stated that they dispatched trains under 
the standard rules of steam roads, tele- 
graph operators and station agents. The 
total operating expense of handling this 
freight, which does not in any way inter- 
fere with passenger tratfic, will run some- 
where between forty-five and fifty per 
cent. Speaking of the passenger tratlic 
being interfered with, he said that they 
have trains operating between Seattle and 
Tacoma every hour, both ways, and at a 
speed of sixty-five miles per hour, where 
out of thirty-six miles they have sixteen 
or eighteen miles of double track, and 
the balance single. The most of the 
freight business is done at night. 

It was moved that a committee be ap- 
pointed to take up the matter of getting 
a classification on freights that will meet 
the requirements of the Interstate Com- 
merce Commission, to report at the next 
meeting, the matter to be handled by the 
accounting committee. This motion was 
carried unanimously. , 

The next paper, entitled “The Depart- 
ment of Publicity,” by J. Harvey White, 
publicity manager Boston Elevated Rail- 
way Company, in the absence of Mr. 
White, was read by H. W. Blake. 

No one, says Mr. Harvey, in his paper, 
who participates in the larger responsi- 
bilities of street railway management 
needs evidence outside of his experience 
as to the power of public opinion or as 
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to the importance of securing and holding 
the public good will. The reason that 
the public so often fails to give full credit 
where credit is due is not because the 
public is constitutionally unfair, but be- 
cause it is uninformed or misinformed. 
To overcome this defect, to eliminate un- 
fairness and hostility based on ignorance 
or misinformation is the function of a 
department of publicity, and the extent 
to which this is accomplished is a fair 
measure of the department’s efficiency. 
Responsibility for criticism and opposition 
based upon real facts must be borne by 
the general management, but responsi- 
bility for hostility and unfairness based 
upon publia ignorance must be borne by 
the department of publicity if it is author- 
ized to make the real facts known. 

If those whose duty it is to gather news 
learn from experiance that all reasonable 
information is truthfully and promptly 
supplied to them and that it is only in 
rare cases that their requests are denied, 
they will learn to depend upon the com- 
pany, as they ought to be able, for their 
news, and the stories that get into print 
will be more accurate and most satisfac- 
tory to both the publisher and the corpora- 
tion. 

The equipment of a department for 
publicity work need not be elaborate. One 
man with a telephone connected with all 
of the departments and stations, a desk 
and a few chairs for the use of reporters 


' can accomplish considerable valuable work. 


A large company will require a somewhat 
more extensive outfit. The writer of this 
paper is provided with two offices; a 
private office for himself, and a gencral 
office for a stenographer and clerk. Each 
office has a telephone. There is a small 
library, a collection of maps and plans, 
files for clippings, documents, memoranda 
and correspondence. These offices are 
open from nine to five on business days. 
During the other hours of the day and 
night and on holidays and Sundays a 
clerk, to whom all accident reports are 
made as soon as possible after their occur- 
rence, 1s on duty and gives information 
to the newspapers. 

Another paper upon this subject, by 
E. W. Warnock, general passenger agent 
Twin City Railway Company, Minne- 
apolis and St. Paul, was also read. 

Mr. Warnock’s paper described the pub- 
licity work .of the Twin City Rapid 
Transit Company, Minneapolis, Minn. 

The report of the committee on “Pro- 
motion of Traffic,” W. E. Harrington, 
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 chałrman; which was along the same lines 


as the two previous papers, was read. 

There being no discussion the next 
paper, entitled “Problems of the Small 
Electric Road,” by H. S. Cooper, manager 
Galveston Electric Company, Galveston, 
Tex., was presented by F. C. Randall, as- 
sistant manager of the Galveston Elec- 
tric Company. 

Mr. Cooper emphasizes the necessity for 
some form of organization of the working 
force, even of the smallest electric roads. 
He shows the relation of the manager to 
the various departments and indicates the 
necessity for the manager of the small 
roads to assume larger proportions if he 
is to grow and see his road expand. 


FRIDAY MORNING SESSION. 

The first business was the appointment 
of a Committee on Resolutions, as fol- 
lows: C. D. Wyman, Seattle; H. G. 
Davies, Cleveland ; C. S Sergeant, Boston. 

The report of the Committee on Insur- 
ance was presented by H. G. Davies, of 


the Cleveland Electrice Railway Company, 
chairman. 


The seventy-odd reports received by 
the insurance committee show insurance 
premiums amounting to more than $3,- 
VUU,000, losses of $1,482,600, and pay- 
ments by the insurance companies of $1,- 
360,000 in adjustment of the losses, or 
forty-five per cent of the premiums paid, 
indicating that, while rates on many large 
properties have been reduced, there is still 
considerable profit in the business. 

A large part of the cost of conducting 
the imsurance business consists of com- 
missions paid to agents, brokers and 
solicitors. It is evident from these figures 
that if this item of expense could be 
eliminated, either by cooperation among 
traction companies to mutually insure 
their own properties, or by arrangement 
with existing insurance companies to do 
the business directly with the traction 
companies without the intervention of 
middlemen, a substantial additional sav- 
ing in premiums might be obtained. 

Of course, if full reports had been re- 
ceived from all the members of the Asso- 
ciation, the ratio of loss to premiums 
might have been greater. On the other 
hand, it might have been smaller. Some 
of the companies that reported gave fig- 
ures for only a part of the period called 
for by the blank. If even these companies 
had made a full report for each of the 
seven years, the result indicated might 
have been changed. It may be that all 
the losses suffered by these companies are 
not included in their reports; but the 
large losses suffered by the Baltimore, 
Cleveland and St. Louis companies with- 
in that period are included, and these 
three losses alone amounted to more than 
%$00,000. 

Some of the companies reporting are 
setting aside from their earnings an in- 
surance reserve or fund, in lieu of insur- 
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ance or in addition to insurance. The 


amounts so set aside are not included in 


the premiums on which the foregoing cal- 
culations are based. If they were in- 
cluded, the percentage of loss would be 
smaller. 

The reports show that the causes of 
fires have been various—some from light- 
ning, some from defective wiring, some 
from short-circuits in cars, some from 
electric heaters, one from the upsetting 
of a car-stove caused by the derailment of 
a car, one from placing wet horse-blankets 
in an armature-oven to dry, and others 
from other causes. Most of the fires 
started in cars, and a large proportion of 
the car-fires occurred in cars in service on 
the road. Several of the fires reported 
occurred in theatres or other park proper- 
ties, and one was in a storage warehouse 
owned, but not occupied, by the street- 
railway company that reported the fire. 
The losses from these fires are included 
in our statement of losses, although the 
properties destroyed or damaged were not, 
strictly speaking, street-railway properties. 

The action of the stock companies since 
you began the consideration of the subject 
of insurance, three years ago, in reducing 
rates, especially to the companies that 
have been most active in forming organi- 
zations for mutual insurance at cost, in- 
dicates, first, the effectiveness of the work 
of your committee, and, secondly, a deter- 
mination on the part of the old-line com- 
pames to retain the business of the trac- 
tion companies, even if they have to do 


‘some of it at a loss. This is emphasized 


by their statement to your committee that 
rates ridiculously low—so low as to show 
no possibility of profit—have been made 
to certain street railway companies. 
‘Their purpose in making these low rates 
was to prevent those companies from 
carrying their own insurance, or from 
uniting with other companies for mutual 
insurance at cost. 


The mutual-insurance plan recom- 
mended by your insurance committee has 
been favorably considered by the Central 
Electric Railway Association, the Na- 
tional Electric Light Association and the 
Association of Edison Illuminating Com- 
panies, each of which has appointed an 
insurance committee, with duties similar 
to those devolving upon this committee. 

President Beggs desired to emphasize 
the great importance of the matter of in- 
surance to most of the companies. He 
described the fire insurance reserve fund 
which had been established for the trac- 
tion companies in Milwaukee, and stated 
that this reserve fund had been a means 
of very materially reducing the rate for 
insurance on traction properties in that 
city. Mr. Beggs also called attention to 
the necessity for the closest kind of in- 
spection, as it was where a fire was least 
expected that many times the greatest 
hazard existed. 

H. N. Staats spoke of the progress 
which had been made in organizing the 
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American Railway Insurance Company, 
the Electric Mutual Insurance Company 
and the Traction Mutual Insurance Com- 
pany. He emphasized the fact that in- 
surance is a fixed charge, and claimed that 
it could be done better through the trac- 
tion company’s own organization than 
through an organization of companies 
whose interest it was to make the largest 
amount of money possible out of the cap- 
ital invested. 

The report of the Committee on Rules 
for the Construction of Modern Car 
Houses was presented by E. J. Cook. 

The committee report stated, as a pri- 
mary consideration, that a standard rail- 
way-car storage house should be so con- 
structed and protected that it may not 
contribute in any manner toward the 
spread of fire therein, and contribute only, 
in case of fire, not to exceed sectional 
losses of the structure. One single divi- 
sion should not exceed dimensions to ex- 
pose to any one fire a greater number of 
cars therein than would represent a valua- 
tion of $200,000 of combustible rolling 
stock, or a total interior trackage of not 
more than 1,800 feet. The report was 
divided into sections, taking into con- 
sideration the walls, height, area, roof and 
roof supports, skylights and ventilators, 
cornice, finish, floors, pits, tracks, track 
doors, hazards, exposures, reinforced con- 
crete or concrete-steel-constructed buill- 
ing. The rules and requirements for the 
installation of aytomatic-sprinkler equip- 
ments in railway-car storage houses, as 
recommended by the National Fire Pro- 
tection Association, are also included in 
the report. 

Mr. Staats said he thought it would be 
to the benefit of all the members of the 
association if they would adhere to the 
rules and specifications indicated in the 
report, and moved its adoption. 

Ralph Sweetland also emphasized the 
importance of the report, and said he 
hoped the association would endorse the 
committee’s work. 

The report of the Committee on Munic- 
ipal Ownership was presented by C. D. 
Wyman, chairman. This report elicited 
considerable discussion by A. E. Lang, 
General G. H. Harries, President Beggs 
and C. D. Wyman. Following the dis- 
cussion, it was moved and seconded that 
the report of the committee be accepted, 
the motion being carried unanimously. 

A. T. Bell, president of the Atlantic 
City Hotel Men’s Association, then 
brought up the question of the associa- 
tion’s guaranteeing a meeting at Atlantic 
City and the utilization of the steel pier 
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_.for,exhibits for a period of five years. If 
the proper facilities are to be established 
for a permanent meeting place, Mr. Bell 
said it would call for the expenditure of 
a considerable amount of money. The 
money necessary would be forthcoming 
provided the financial plan would be 
agreeable to the individual exhibitors. If 
action were taken now favorable to the 
enterprise, the financial interests involved 
in improving the pier would go ahead 
along the proper lines. If unfavorable 
action were taken, or if action were post- 
poned, the improvement would have to be 
along different lines. 

A. H. Classen, of Oklahoma City, sug- 
gested that the conventions be held nearer 
to the centre of the United States. He 
thought that the conventions should be 
held in St. Louis or Cleveland, or some 
other central point. In order to bring the 
matter to the proper status, he moved that 
the whole question be referred to the 
executive committee, with power to act. 

President Beggs put the motion, with 
the understanding that the executive com- 
mittee would act in concert with the 
executive committee of the Manufacturers’ 
association, and the motion was carried. 

The report of the Committee on Heavy 
Electric Traction was presented by Cal- 
vert Townley. This report stated that the 
progress of electrification had been con- 
siderable, and the service required from 
electrified lines varied very widely. Ow- 
ing to the rapidly developing state of the 
art it was as yet rather early to estab- 
lish new standards, and the committee was 
not prepared to recommend any. The re- 
port summarized some of the more recent 
and more prominent electrifications, which 
have, however, been covered quite fully in 
the technical press. Much interest has 
been attracted to the investigation of the 
Pennsylvania Railroad, which is prepar- 
ing to equip its New York city terminal 
and the tunnels connecting Manhattan 
Island with New Jersey and with Long 
Island with electricity. For the purposes 
of demonstrating the various possibilities 
open to it, the company has arranged to 
test both large continuous-current and al- 
ternating-current locomotives, that com- 
prising the greatest novelty being a 152- 
ton, fifteen-cycle, single-phase, alternat- 
ing-current locomotive for operation from 
an 11,000-volt trolley feeder. 

. This report was approved and spread 
upon the minutes. 

The report of the Committee on Com- 
pensation for Carrying Mail was pre- 
sented by General G. H. Harries, Wash- 
ington, D. C. General Harries announced 
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that he had no formal report to make, 
except that the committee had succeeded 
in procuring legislation to increase the 
maximum compensation for carrying 
pouch mail from three to four cents per 
pound, At the same time, Congress has 
placed a very serious restriction in the 
law by providing that on electric rail- 
roads outside of the cities, exceeding a 
distance of twenty miles in length, the 
compensation shall not exceed the rates 
paid to steam railroads. This is an unfair 
discrimination and will cause many rail- 
way managements more or less serious dis- 
tress, because the price paid must neces- 
sarily be less than the actual cost of 
rendering the service. He would suggest 
that efforts be made at the next session of 
Congress to secure the maximum of six 
cents for the pouch service and not less 
than twenty-five cents a car-mile on 
postal-car service. The twenty-mile limit 
should be extended to fifty miles. 

The paper entitled “The Use of the 
T-Rail in Cities” was presented by C. Gor- 
don Reel, vice-president of the Kingston 


Consolidated Railway Company, King- 


ston, N. Y. 

In his paper Mr. Reel describes the 
difficulties with which his company had to 
contend in introducing the ‘T-rail in 
Kingston. Mr. Reel is satisfied that this 
form of rail is far superior to the grooved 
girder section, as he considers the latter 
must be rolled in absurd dimensions to 
stand the wear and tear of modern electric 
service. In Kingston it has been demon- 
strated that the T-rail is very acceptable. 
A special form of brick is used outside 
the rail as well as inside. 

P. P. Crafts asked Mr. Reel what the 
particular object was of using ninety- 
pound rail. 

Mr.. Reel replied that it was to get a 
more substantial structure. There would 
be hardly room enough with the seventy- 
pound rail. With the 100-pound section 
there was room enough for a good sand 
cushion between the nose of the brick and 
the flange of the rail. 

Mr. Crafts asked if a half-inch sand 
cushion would be enough with a seventy- 
pound standard section over which seven- 
ton cars would operate. 

F. W. Coen, of the Lake Shore Electric 
Railway Company, Cleveland, said that 
he had found the use of seventy-pound 
T-rails in paved streets unsatisfactory. 
His company had abandoned that form 
of construction entirely except on streets 
where there was little service or very light 
cars. With heavy cars the rail is abso- 
lutely unsatisfactory. Where nosed bricks 
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were used, with the nose tucked under the 
rail, the other end of the brick turned up. 

P. E. Mitchell stated that on the Knox- 
ville Railway seventy-pound T-rail was 
used with a special brick with the corner 
hollowed off. The hollow section fits under 
the rail, and the bricks come in half and 
whole lengths, and are placed alternately. 
This brick leaves a small groove for the 
wheel flange, and the whole mass is 


cemented together, so that the far end of - 


the brick can not turn up. 

The paper entitled “Public Policies of 
the Past and Future,” by C. Loomis 
Allen, was read by title. 

The paper entitled “Interurban Rail- 
way Fares” was presented by Theodore 
Stebbins, of New York city. 

Mr. Stebbins, in his paper, considers 
that the cost per car-mile of operation 
does not afford a direct measure of the 
rates that should be charged to passengers. 
The density of travel has a far greater 
influence on rates. The road must be 
huilt and furnish a service to suit the 
distribution and density, and the fares 
which can be collected follow as a conse- 
quence of this environment. The actual 
passenger rate per mile must be more than 
a car-seat cost a8 a maximum, in propor- 
tion as the passenger miles are less than 
the car-seat miles. If the passenger load 
averages forty per cent of the seating ca- 
pacity of the car, then, on a sixty-minute 
headway, the average cost would be 100/40 
times 0.75 cent, or one and seven-eighths 
cents per mile. 

Before attempting to fix rates, the first 
thing is to study the density of the popu- 
lation along the line and its location—to 


. estimate how much will be through travel ; 


how much short-ride travel at terminals; 
how much loading and reloading of pas- 
sengers will occur in the course of the 
trip; what pleasure resorts exist or may 
be built up; what commuter travel will be 
created. All of these and other elements 
are more vital in determining the rates 
of fare than a car-mile cost, trip-seat cost 
or the seat-mile cost. ‘Ticket offices should 
be established wherever ticket sales will 
justify it. In the Middle West about sixty 
per cent of the receipts are collected 
through such offices. 

There being no discussion on this paper, 
William J. Clark, New York city, pre- 
sented a paper on “Municipal Ownership 
in Great Britain and in the United 
States.” 

Mr. Clark was given a vote of thanks 
and his paper ordered printed by the 
association. 

The report of the nominating commit- 
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tee was then received and adopted unani- 
mously. The officers for the ensuing year 
are as follows: l 

President—Calvin G. Goodrich, Min- 
neapolis, Minn. 

First vice-president—James F. Shaw, 
Boston, Mass. 

Second vice - president — Arthur W. 
Brady, Anderson, Ind. 

Third vice-president—Thomas N. Mc- 
Carter, Newark, N. J. 

Members of executive committee—the 
president, vice-presidents and Frank R. 
Henry, St. Louis, president of the Ac- 
countants’ association; Frederick G. Sim- 
mons, president of the Engineering asso- 
ciation; H. R. Goshorn, president of the 
Claim Agents’ association. 

W. Caryl Ely addressed the meeting, 
pointing out the significance of the asso- 
ciation’s securing the services of such a 
distinguished set of officers and executive 
committee. 

The report of the Committee on Reso- 
lutions was then presented by C.°D. 


The American Street 


HE fifth annual meeting of the 
American Street and Interurban 
Railway Engineering Association 

was heid on October 14, 15 and 16. 

The first session was called to order by 
President H. H. Adams, on Monday 
afternoon at 2.40 o'clock. John I. Beggs, 
president of the American association, was 
introduced and said, in part: Prior to 
the time when the present plan of ad- 
ministering the affairs of the street and 
interurban railway companies was in- 
augurated, very much of the time of the 
association was taken up by discussions 


which much 


are now very more in- 
telligibly and effectively considered 
in the Engineering association and 


through its various standing commit- 
ices. This, of itself, is of very great ad- 
vaniage to the parent association. It 
has been of incalculable benefit to all the 
street railways of the country, whether 
they hold membership in the American 
association or not. It is unfortunate that 
al] the companies in the country can not 
he brought to realize the great advantage 
to themselves of taking membership in 
these associations. 

C. L. S. Tingley, president of the Ac- 
countants’ association, addressed the ses- 
sion, followed by ©. W. Olds, past-presi- 
dent of the Engineering association, who 
spoke briefly concerning some of the old- 
time relations of the association. 

The annual address was delivered by 
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Wyman. This report was in the form of 
a resolution tendering the thanks of the 
association to the Manufacturers’ asso- 
ciation, the mayor of Atlantic City, the 
Atlantic City Business Men’s Association, 
the Atlantic City Hotel Men’s Association, 
the Atlantic City Bureau of Publicity, 
the telephone and telegraph companies, 
and the technical and local press for the 
numberless courtesies and attentions, in- 
cluding the facilities for exhibiting street 
railway materials and appliances. The 
resolution also included a tender of thanks 
to the officers for their faithful work dur- 
ing the year; to the authors of papers 
which had been read, and to the standing 
and subcommittees. The report of the 
committee was then unanimously adopted. 

Mr. Ely presented a resolution authoriz- 
ing and requesting the executive commit- 
tee to take such steps as may be deemed 
desirable to encourage the formation of 
an organization similar to the existing 
affiliated organizations, to which should 
be committed lines of work pertaining to 


President Adams, after which the execu- 
tive committee presented its report. 

The secretary’s report was presented, 
and that of the treasurer, which showed 
a balance on hand of $36.58. The re- 
ceipts were $1,412.66, and the expenses 
$1,376.08. 

The report of the Committee on Control 
Apparatus was called for, and in lieu of 
this report a paper entitled “Recent Im- 
provements in Control Apparatus for Rail- 
way Equipments” was presented by F. E. 
Case, of the General Electric Company. 

This paper was devoted principally to a 
description of some of the new pieces of 
apparatus which have been brought out 
since the last meeting of the association. 
For some little time it has been felt that 
the standard form of K type series-par- 
allel controller was not entirely satis- 
factory for service operating conditions. 
While these controllers successfully handle 
the ordinary arcing and currents, if a 
motor or other part of the equipment be- 
comes damaged so as to take an excessive 
amount of current through the controller, 
the capacity for disrupting arcs is ex- 
ceeded and short-circuits sometimes oc- 
cur. The use of higher operating volt- 
ages has also imposed a greater duty upon 
the platform type of controller. The 
General Electric Company, therefore, has 
designed a new line of cylinder controllers 
with magnetic blowouts, which can be 
safely used where the voltage peaks may 
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transportation, traffic and general opera- 
tion. This resolution was unanimously 
adopted. 

The convention was then addressed 
briefly by L. T. Peck, of the Honolulu 
Street Railway Company, who described 
the system of transfers inaugurated on the 
Honolulu street railway system. 

The convention adjourned for several 
minutes to await the return of Mr. Beggs, 
who, upon the reassembling of the meet- 
ing, heartily thanked the entire member- 
ship and the afliliated associations for their 
uniform courtesy and consideration during 
his term as president. He could not be- 
speak for the new officers and executive 
committee greater consideration or give 
them greater assurance of the continued 
successful administration of the affairs 
of the association than he felt could be 
secured from the united support of the 
various affiliated associations. These should 
become, year by year, more important. 

The meeting then stood adjourned. 


and Interurban Railway Engineering Association. 


reach 750. The present line of controllers 
comprises three sizes: the K-34, suitable 
for use with either two 150-horse-power or 
four seventy-five-horse-power motors rated 
at 500 volts; the K-35, for use with either 
two 100-horse-power or four sixty-horse- 
power motors and less; the K-36, for use 
with two motors only of a capacity of 
sixty-horse-power each or less. 

The K-34 and K-35 produce the bridge 
connections, by means of which full cur- 
rent is maintained through all motors dur- 
ing the transition from series to parallel. 
The acceleration of the car will therefore 
be smoother than with the connections 
where the circuit was opened or one motor 
was shunted, and the strain on motors and 
gearing will be reduced. The bridge con- 
nections, however, are not produced by 
the K-36 controller, as they were not con- 
sidered so essential on small equipments. 

The main operating handle in all sizes 
of these controllers is directly connected 
to the operating cylinder without the in- 
tervention -of gearing. The reversing 
switch and handle are located at the left 
of the controllers in order to permit a 
better arrangement of the new style of 
inagnetic blowout. 

A number of improvements have also 
been made in type M controls. In order 
to economize space a new form of con- 
tactor in several sizes has been designed, 
narrower than the preceding contactors, 
and also simpler in construction. This 
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provides a heavier contact pressure than 
previous contactors of the same capacity, 
without requiring any more operative cur- 
rent. 

A radical new design of contactor for 
alternating-current operation has been de- 
veloped. This contactor has a very eft- 
cient magnet for operating it, and a press- 
ure as great as that in the direct-current 
contactors is obtained. As a matter of 
fact, this contactor is just as simple in 
construction as the direct-current con- 
tactor, and operates with perfect freedom 
from the disagreeable humming incident 
to most alternating-current magnets. 

A new electrically controlled circuit- 
breaker of smaller capacity than the pre- 
vious one, known as the DB-105, has been 
developed. This is for locating under 
the car. This circuit-breaker may be used 
with either type M or cylinder platform 
control, and is enclosed in an iron box to 
protect it from wheel wash and dirt. A 
new fuse box known as the MA-14, hav- 
ing a hinged lid similar to the smaller 
size of MA-138, has been designed. This 
fuse box is made of fireproof molded in- 
sulation, instead of shect fibre, and has 
been produced to overcome the difficulty 
in replacing a fuse. A new trolley base, 
known as the US-13, has been designed. 
It is believed that this trolley base is one 
which can be universally used for both 
high-speed and city service with excellent 
results. 


J. W. Corning called attention to a 
matter of uneven acceleration on the Bos- 
ton Elevated Railway due to the 
adjustment of the steps on the ac- 
celerating rheostat. The company was op- 
erating twenty-five box cars with two 
G-58 motors and K-10 controllers. It 
was found that on the last step in par- 
allel, just before going into full multiple, 
that there was a peak of about 325 am- 
peres on accelerating on a grade of about 
five per cent. The average current in 
multiple on that controller was a great 
deal larger than the average current in 
series per motor. By a readjustment of 
the resistances the company was enabled 
to bring the peak down to about 185 or 
190 amperes. There had been a great 
deal of trouble on the line with flashing 
of motors, fuses blowing and controllers 
short-circuiting. Since the readjustinent 
of the resistances the trouble had been 
practically wiped out. 

William Roberts stated that he had an 
equipment of Westinghouse No. 93 eon- 
trollers taking care of four sixty-five- 
horse-power motors, which had not been 
in the car barns for a year and ten months 
for repairs. They are operated on bag- 
gage cars fifty-two feet long, over thir- 
teen per cent grades, carrving loads that 
are limited only by the size of the car. 
He believed that the secret of the suc- 
cessful operation of a road will depend 
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on the thoroughness of the inspection of 
the equipment. He thought that if the 
superintendents of motive power and the 
master mechanics would go out to the 
shops at two or three o'clock in the morn- 
ing unexpectedly, and look at the work 
that is being done, there would be far 
better operation of the equipments. Mr. 
Roberts has another car which is con- 
trolled by GE-57 controllers, which has 
no car to relieve it, and which has not 
been in the repair shop for two years and 
eight months. He appreciated the ad- 
vance that is being made in controller de- 
sign and manufacture, and he thinks that 
the railway men can do a great deal to 
help on the good work by watching the 
equipment after it is installed. 

N. W. Storer, of the Westinghouse 
Electric and Manufacturing Company, 
stated that his company was still using 
the electropneumatic tvpe of multiple- 
unit control, and is using the same con- 
tactors for both alternating current and 
direct current. For direct-current work 
the battery is used for the valve magnets, 
and the same battery and valve magnet 
apply equally well for the alternating cur- 
rent. The only difference between the 
contactors is in the blowout, which is 
modified slightly for the alternating cur- 
rent. The company finds that the great- 
est advantage comes in the use of heavy 
pressures, which it is enabled to get on 
the contactors by the use of compressed 
air. This, combined with an effective 
blowout, makes a very good operating 
switch. The company has installed a con- 
siderable number of equipments for the 
smaller-sized motors quadrupled forty 
horse-power and sixty horse-power, and is 
getting very good results. 


The report of the Committee on In- 
spection and Maintenance of Electrical 
Equipment was presented by L. L. Smith. 
The committee recommends that the con- 
trol equipment of the K type be given a 
thorough overhauling for every 60,000 
miles of service. The multiple-unit con- 
trol, M type, should also be given an 
overhauling on a 60,000-mile basis, as 
should the multiple unit electropneumatic 
type. With regard to inspection, it is 
well to understand that inspection made 
by night is less reliable and more ex- 
pensive than that made by day. The 
committee recommends that this question 
be given careful consideration by those 
doing inspection work by night. It would 
seem that a satisfactory slack adjuster 
for brakes is very much needed in order 
to obtain length of service from this part 
of the equipment. With regard to car 
wiring, it is recommended that where 
wires are run through metal conduit, be- 
fore reaching the main fuse or circuit- 
breaker a wire or ribbon fuse be placed 
on the roof of the car, near the trolley, 
of such capacity as would blow only in 
case of a short-circuit of the wire before 
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reaching the main fuge or circuit-breaker. 
There is a tendency to increase the life 
of trolley apparatus and give it more fre- 
quent inspection. The committee recom- 
mends the importance of having trolley 
contact springs of sufficient capacity and 
in good order, so that they will carry the 
current from the wheel to the harp, and 
thus prevent burning between the bush- 
ing and the spindle. In the matter of 
safety devices for the protection of wire 
and apparatus, the committee recommends 
the use of a fuse, in addition to the cir- 
cuit-breaker on all equipments requiring 
a current-carrying capacity of over 200 
amperes. The committee feels that suff- 
cient attention has not been paid by op- 
erating men to the question of motor 
temperatures. The committee recommends 
that air-compressors be given a thorough 
overhauling and test electrically and me- 
chanically at intervals not excceding 50,- 
000 miles, and periodical inspection at 
1,000-mile intervals. 

C. B. Fairchild raised the question as 
to whether it would not be a good idea 
to operate on a ton-mileage inspection 
rather than on a time or mileage inspec- 
tion. The heavier roads, for instance the 
Interborough, of New York, have adopted 
a ton-mileage basis of inspection. 

Wilham Roberts stated that with his 
company, cars were inspected every night 
in the barn. There is one section with 
fifty interurban cars and another section 
with sixty city cars in the city of Akron, 
Ohio. An inspection is made every day— 
that is, an inspection of the motors on the 
floor—and if there is any adjustment of 
brakes to be made it is done at this time. 
The company operates over a thirteen per 
cent grade, and one section is subject to 
an ordinance which requires two stops. 
When a car gets away from the motorman 
on a thirteen per cent grade it means a 
disaster; consequently, the company must 
be very careful in its brake inspection. 

J. W. Harper, of the Capital Traction 
Company, Washington, D. C., said that 
his cars were overhauled very frequently. 
The company does not always take those 
that have made the largest mileage. A 
certain number of the cars go to the shop 
every week for a general overhauling, and 
the inspection at might in the car barn 
will average about every fourth night, 
giving the barn inspector time to go over 
the whole car. The general inspection in- 
cludes overhauling and everything, and 
will average about once in six weeks. 


TUESDAY MORNING SESSION, 

The first business of the Tuesday morn- 
ing session was the report of the Commit- 
tee on Way Matters. The report was 
embodied in reports from various sub- 
committees and reports of investigations 
carried on during the vear. The first 
paper under this head was presented hy 


George L. Wilson, of the Twin City Rapid 
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Transit Company, Minneapolis, Minn., 
entitled “Care of Electric Railway 
Tracks.” 

This paper discussed the subjects of 
interurban tracks, analyzing the grade, 
ballast, construction of bridges, culverts 
and crossings, the removal of rubbish, 
weeds and unsightly objects of all kinds 
from the vicinity of the roadway, the 
proper consideration given to the securing 
of good employes, the care of city tracks, 
the matter of street cleaning and street 
sprinkling. The use of oil for laying 
dust on some streets and for roadbeds of 
railways has been extensively advocated. 
In practice the roadbed is sprinkled with 
about 2,000 gallons per mile for the first 
application. After the first dressing the 
quantity may be lessened to 600 or 1,000 
gallons per mile annually. Few electric 
roads have used oil. From the reports of 
the roads using it, it appears that man- 
agers of steam roads, at least, do not 
consider its use profitable, and there is 
no general movement to adopt it. On 
electric roads on private right of way, or 
on macadam streets outside of the built- 
up sections, it may prove to be economical 
where the oil is obtained at low prices. 

With reference to snow removal, the 
universal practice is to keep the tracks 
open for service by the use of plows and 
sweepers during and immediately after 
each snow-fall. The snow then deposited 
on the rest of the roadway is left, so far 
as it can be done without impeding travel. 
At crossings and congested points in busi- 
ness districts all companies assist in re- 
moving snow as promptly as possible by 
the use of carts and teams. 

In many cities no separate account for 
expense of snow removal is kept. Figures 
given show results of $17.41 per mile of 
single track in a city of 175,000 with 140 
miles of track in Indianapolis for an 
average winter. In Chicago, in 1906- 
1907, the cost was $41.13 per mile of 
single track for the Chicago City Railway 
Company; while in Milwaukee, eighty-five 
miles away, but a very small expense was 
incurred. Another lake city, Detroit, re- 
ports $35 per mile for an average winter. 
Duluth gives $45.45 for an average 
winter. Toronto reports on ninety-eight 
miles of single track in 1904-1905 a cost 
of $102.04 per mile for one-third of 
street area. In Montreal, where the com- 
pany pays one-half the cost of removal, 
the average per mile of city streets is 
given as $2,618.46. Providence, R. I.. 
reports a cost of $118 per mile of single 
track in 1906-1907. 
four inches in depth is removed. 


Here all snow over 
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E. O. Ackerman, engineer of mainte- 
nance of way, Columbus Railway and 
Light Company, Columbus, Ohio, opened 
the discussion. The maintenance bills for 
a long time after work is put down de- 
pends largely upon the original construc- 
tion. He finds that the expense of keep- 
ing up suburban tracks runs into more 
money than the expense of keeping up city 
tracks. The labor bills are greater on 
suburban tracks than on the average city 
construction. The matter of cleaning the 
streets is also very important. The clean- 
ing of vegetation from the immediate 
vicinity of the track, which is the uni- 
versal practice of all steam lines, is not the 
universal practice of all electric lines. The 
vegetation has the effect of decaying the 
timber, and in that way is very detri- 
mental. With regard to the securing of 
proper employés, it is his opinion that 
the street railway should look for the best 
labor. He believes that the most effective 
work is done at the lowest cost when the 
best labor available is secured. The wages 
should be such as to command the best 
men, and the maintenance of street rail- 
ways requires that workmen with at least 
some mechanical ideas should be em- 
ploved. The matter of maintaining city 
work is worthy of further discussion. 
Every railway man knows that a consider- 
able portion of his maintenance goes for 
the repair of pavements. This is quite 
frequently caused by defective foundations 
as well as by the wearing of the surface. 
He had found it necessary to remove old 
foundations that were hurriedly built and 
replace them with a better quality of 
foundation, in order to reduce mainte- 
nance bills. He thought that where bolted 
joints were used, a great deal of trouble 
ensued. The joints require considerable 
labor to keep them in repair. He has 
practiced the universal plan of replacing 
old, worn and out-of-date joints with a 
modern style of joint wherever the street 
is disturbed. In this way it takes a long 
time to entirely reequip the line with 
modern joints, but it is the best policy to 
do so. He found that electrically welding 
the joints was of great advantage in hold- 
ing old work together. 

C. H. Clark emphasized the importance 
of machinery in maintenance instead of 
utilizing brawn and muscle. On a road 
that he had been connected with there 
were a couple of derrick cars and two big 
derricks in the vard, stone-crushers and 
everything that went to do away with 
labor. It was found, for instance, that a 
little derrick car could go out and replace 
a switch with about six men, the derrick 
ear taking the whole switch out and 
throwing the new one in, where it was left 
to be simply bolted up. Broken stone de- 
livered to the company on freight cars 
was unloaded with a hoist grab-bucket for 
about one cent a ton. Unloaded bv hand, 
this could not have been done for less than 
seven or eight cents. A stone-crusher was 
used to take all the stone off the strect 
for the company’s own roadhed work. 

F. G. Simmons agreed with Mr. Clark 
that machinery would not only tend to re- 
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duce cost in track construction and main: 
tenance, but would also have a tendency 
to have the work more carefully done. 
With regard to beautifving the roadbed, 
Mr. Simmons said that his company had 
opened a special account described as 
“parking and beautifving of roadway.” 
If there is any extra ground at any of the 
stations, grass and: flowers are planted 
and flower-beds carefully arranged. His 
company is arranging now at one point 
on the svstem to put in some greenhouses, 
where it will raise its own plants and 
shrubs for that purpose. The company 
also paints all the poles on its right of 
wav uniformly. The poles are painted 
white with a black base up to a certain 
uniform distance above the level of the 
rail. This feature of the care of the road- 
wav, he thinks, is verv important. This 
applies particularly to interurban roads. 
His company has track-walkers, and is 
preparing for them specifications and in- 
structions which include not only the in- 
spection of the track and the joints and 
various conditions pertaining to the me- 
chanical features, but also the closing of 
the gates along the right of way as they 
pass by and see places where the farmer 
has inadvertently left gates open. There 
are manv other things of this kind that 
are to be included in the track-walker’s 
specifications. so that he does not become 
a burden. There are enough important 
items of work for him to do to more than 
warrant his wages. 

The question of paving right of way on 
city streets is largely a tradition which 
has been handed down from the horse- 
car days. The present cars do not wear 
out the pavement, although some of the 
city authorities justify the placing of these 
repairs on the companies by saving that 
the tracks and joints go down and the 
pavement rises through frost and other 
causes. He thinks that this could be 
climinated by the proper laving of the 
track and pavement. This might be re- 
garded as heresy, but he would be glad 
to he given an opportunity to prove that 
in the West there are tracks which have 
heen down for vears, and which are just 
as perfect as anv other grooved girder _ 
rail in the country. The whole question 
comes back to doing the work well, doing 
it uniformly, and understanding the 
specifications. He hoped that the asso- 
ciation would go thoroughly into the mat- 
ter of standard specifications. particularly 
where thev were applicable to the way de- 
partment. Tle thinks that this depart- 
ment has heen run in a more haphazard 
fashion than anv other department of the 
companies. A few vears ago he found 
that a foreman on one class of work was 
doing his work one way. and the foreman 
on another section was doing his wor 
in a verv different manner. The result 
was that there were many different lines 
of work carried on in the same system. 
The drainage ditches at the side of the 
right of wav were two feet from the fence 
line in one case, and four feet in another. 
If standard specifications are prepare 
and the foremen are instructed as to the 
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manner in which the ditches should be 
dug, then every man is working on the 
same idea and an absolutely uniform re- 
sult is secured. 

The question of help has become a very 
difficult one, particularly in large cities. 
The padrone system among foreign la- 
borers is very detrimental to the securing 
of good work. If the higher scale of 
wages is paid, it will be found that the 
laborers prefer to work for a large cor- 
poration where they receive monthly a 
check for their services without difficulty, 
to working for the ordinary city con- 
tractor, many of whom do not always pay, 
or if they do, do not pay promptly. These 
people do not think very far, and if the 


corporation’s wages are a little lower than 


the other people’s they leave and work for 
the contractor. On interurban lines it is 
not such a hard proposition. In many 
cases help can be secured from the small 
towns and villages. 

W. Boardman Reed discussed the mat- 
ter of snow removal in New York city. 
For years the snow was removed from the 
streets both by the street railway company 
and the city, under an agreement whereby 
the company cleaned certain streets from 
building line to building line, and the 
amount it was, under statute, obliged to 
clean throughout the entire snow-cleaned 
districts. Tickets were issued for each 
eart-load of snow removed, and it was 
found that there was a great deal of steal- 
ing in this direction. Major Woodbury, 
then street-cleaning commissioner, pro- 
posed paving for snow removal by inch 
of fall. This, it appeared, would stop 
entirely the matter of steals so far as the 
city or the railway company was con- 
cerned, and if any one were stuck, it 
was up to the contractor. The first vear 
the city tried this system it cost some- 
thing like twenty-seven cents per inch of 
fall, which was about equal to sixty cents 
per cubic vard, a tremendously high price. 
It was estimated that in the city of New 
York the average shrinkage was between 
seventy and eighty per cent. The con- 
tracts for the last year have been let for 
twenty cents. The railroad company was 
able to let the contract for from twelve 
to fourteen cents per inch of fall, and, 
making a computation at the end of the 
season, it was found that it cost a little 
more than the old method of removal bv 
cart-load, but in this case the streets were 
cleaned, whereas by the old method a good 
many yards of snow were left on the 
street. It made a big improvement not 
only in the running of the cars. but the 
streets were cleaned, so that full traffic 
conditions were restored and the earnings 
rapidly brought up to normal. 

E. H. T. Ryder raised the question of 
the best method of ballasting the road and 
the hest position in which to place the 
drains. Sometimes it is verv difficult to 
get good hallast. From an operating point 
of view, if the ditches are dug deen 
enough to keep the water off the surface 
of the track, this frequently satisfies the 
operating man. For maintenance pur- 
poses it seems to be very necessary to dig 
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the ditches deep enough so they are at 
least below the bottom of the ties. The 
question raised is, how far can the ditches 
of interurban work be replaced by laying 
tilted drains beneath the tracks, if it is 
a double track, or alongside if it is a 
single track. His company, in double- 
track work, is generally laying the tiles 
so that the top of the tile is about six 
inches below the bottom of the ties. A 
certain amount of good ballast material 
is brought in to lay around the tile in 
the ditch. In single-track work the com- 
pany has generally laid its tiles alongside 
of the track, rather than under the track, 
with the idea that it would be easier to 
replace them and look after them. Of 
course, it does not give as good drainage, 
because the water has twice as far to go 
to the pipe. 

E. ©. Ackerman stated that his com- 
pany has sometimes placed the tile two 
feet below the base of the rail in the 
space between the tracks, and then filled 
over the tile with broken stone so as to 
admit the water. He thinks there should 
be some provision made to take the water 
away from the track wherever the cities 
have seriously objected to putting the 
water into the sewer. 

M. J. French believed that the open 
trench is the best form of drainage. He 
did not believe in tile drainage. He was 
also interested in the matter of main- 
tenance and cost for repaving. With re- 
gard to the matter of material from jobs 
in’ the city streets, he finds that there 
can be a great amount of money saved 
if the old matter is put to good use, espe- 
cially the old paving blocks and old con- 
crete. During the past year on one piece 
of work where a single track was rebuilt 
with double track, nine-ineh girder rail, 
he was surprised to find that he could re- 
build almost the entire line without any 
new stone by breaking up the old concrete 
and the paving blocks. His experience 
with the concrete was that it cost from 
forty to forty-five cents per cubice yard 
to break it up. The paving blocks cost 
sixty cents per cubic yard. He found he 
could save much more money bv redress- 
ing them for fiftv-three cents per square 
vard, and although the block is very 
much lighter. it comes in for good serv- 
ice in repaving the streets where there 
is not much trathe. 

The Committee on Rail Corrugation 
presented its report through Mr. Sim- 
mons. This report showed that seven out 
of thirteen companies supplying informa- 
tion stated that the corrugations occur on 
the outer rail or slight curves. One com- 
pany states distinctly that the corruga- 
tions are found on the inner rails of curves 
of large radius. Three state that the cor- 
rugations occur on straight track. Brak- 
ing seems to have little effect, although 
three companies distinctly state that cor- 
rugations occur where brakes are most 
frequently applied. The Philadelphia 
Rapid Transit Company, which appears to 
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have had the greatest experience with this 
phenonienon, believes that the primary 
cause of corrugation in street-car rails 
is vibration either in the rails or in the 


entire track structure—that is, the wheels 


of the motor or other power-driven cars 
have a tendency to skid or slip because of 
the rapid vibration of the rails, which, by 
reason of the inertia of the car, the wheels 
are unable to follow instantaneously. The 
corrugations may arise from any one of 
four different causes, namely: the vibra- 
tion or lateral bending of the web of the 
rail itself, the rails being loose on their 
supports, the ties being loose on their 
foundations, the vibration or movement 
of the foundation immediately under the 
track structure. Each condition produces 
corrugations of a different character, not 
only in length and form, but also with 
certain other peculiarities difficult to ex- 
plain without referring to a case in point. 
It is very difficult to grind off the sum- 
mits of corrugations without a specially 
constructed machine mounted on a truck, 
and it is practically impossible with the 
usual portable grinding equipment. To 
prevent the possibility of trouble from 
bending of the webs, the web of the heavy 
rail is increased to a thickness of nine- 
sixteenths of an inch. Where this has 
been done on a system of 600 miles, the 
amount of corrugated rail has been re- 
duced to a very small percentage. 


G. L. Wilson thought it peculiar that 
almost all the cases of corrugated rail 
occur in paved streets. On earth strects. 
or on track which is open track, it very 
seldom if ever occurs, and this condi- 
tion of things seems to be not only uni- 
form among the different cities of the 
United States, but the foreign writers on 
the same subject seem to find that the 
corrugation is confined almost entirely to 
streets with a very firm and solid stone 
ballast, or with a rigid foundation of 
some kind, so that it does not seem to be 
a question of the defective foundation al- 
together. He did not think that filing off 
the corrugation prevented the recurrence 
of the trouble. 

C. Vovnow believed that the principal 
reason for the corrugation was the rigid 
foundation. On tracks that are tamped 
on dirt, on T-rail tracks, where the rail 
can move in all directions, corrugations 
occur verv seldom. The firmer the foun- 
dation and the heavier the traffic the 
quicker the corrugations will occur. This 
has brought about the idea that the cor- 
rugations are caused by the elongation of 
the upper surface of the metal under traf- 
fic. When the rail is free to give, that 
elongation mav form a vertical curve, 
and that curve, as a matter of fact, goes 
hack sometimes, but when the foundation 
is firm and unvielding, the surface metal. 
the metal which is elongated on the upper 
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surface, is probably pressed together in 
irregular humps, and these irregular 
humps are being taken off by the rear 
wheels of a single-truck car. The reason, 
he thinks, is that after a corrugation is 
thoroughly filed the surface generally is 
hardened under the rolling, and the cor- 
rugation does not occur again. 

W. Boardman Reed said that in his ex- 
perience in New York city he never no- 
ticed any corrugations. The track is laid 
on cast-iron yokes, five-foot centres. The 
yokes are solid and rigid, but there is an 
opportunity for the track to give between 
the yokes, and it does so give, as a girder 
would give supported at the ends. He 
thought that this goes quite a distance in 
bearing out the remarks of Mr. Voynow. 

F. G. Simmons said the experience 
had in Milwaukee with corrugated rails 
had been very slight, and while it 
would seem to bear out the remarks of 
Mr. Voynow, there was one peculiar thing 
about it, which gave rise to other ques. 
tions in his mind—the corrugations ap- 
peared on fracks supported on ties at the 
regular spacing with the method of con- 
crete construction, which consists of six 
inches of concrete below the tie, between 
the tie and around rail, up to within 
about four inches of the surface. This 
track, after having been in a year, showed 
corrugations, very slight and minor, and 
the city had laid the abutting pavement 
against the track and the concrete on the 
top, which caine up around the rail, and 
they had laid it in an inferior manner. 
In the course of the following year this 
pavement and concrete loosened up some- 
what, and as it loosened up the corruga- 
tions disappeared. The peculiar circum- 
stance in connection with it was that this 
condition appeared at three different 
places on the system, and at these three 
places the rails laid were all of one rolling 
of rail. There was one certain rolling of rail 
reccived from one company which showed 
the corrugation, and that is the only one. 
That brought to his mind the idea that 
possibly something in the composition of 
the rail, or the method of preparing it, 
was at fault, to some extent. 

The next matter under consideration 
was the report of the Way Committee on 
“Concrete Tie Investigation.” This com- 
mittee had made some investigation in 
this direction and had accumulated quite 
some data. but at the present time simply 
a report of progress was made. 

The report of the sub-committee on 
“Rail and Rail Matters” was presented 
by ©. IL. Clark. 

© After reading the report he said: “We 
sav in our report, substantially, that the 
selection of the best type of rail is up to 
the city--if the city will let us we will 
put in the best type of rail, but we do 
not sav definitely that it is the best con- 
struction. We therefore desire to amend 
our report so as to make it read as fol- 
lows: ‘Your sub-committee on rails and 
joints, as a result of its study, recom- 
mends as the best practice, and as stand- 
ard for city construction in paved streets, 
the use of a oseven-inch Terail known as 
the Lorain section No, 95,100, and the 
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Pennsylvania Steel Company’s section 
No. 272. ” 


The Committee on Nominations was 
then announced: C. H. Clark, Buffalo, 
chairman; George L. Wilson, Minneap- 
olis; Charles Hewitt, Philadelphia ; 
George J. Smith, Kansas City; W. D. 
Wright, Providence, R. I. 

TUESDAY AFTERNOON SESSION. 


The report of the committee on “Stand- 
ardization” was presented by W. H. 
Evans, chairman. This committee in- 
vestigated the following topics; namely: 
(a) Standard axles, journals, journal 
bearings, and journal boxes. (b) Stand- 
ard brake shoes, brake-shoe heads and 


keys. (c) Standard section of tread and 


flange of wheel. (d) Standard rails. 
The data presented in this report is a 
guide toward uniformity of practice al- 
though it is suggested by the committee 
that it will be some time before some 
companies can adopt some of the specifica- 
tions. . 

N. W. Storer called attention to the 
gear fit, and especially to the position of 
the gear faces with reference to the flange 
of the wheel or to the position of the 
motor on the axle. It was determined by 
the committee that this gear face shoald 
he in a standard position on the different 
axles in order that motors of different 
manufacture could be placed on any axle; 
that is, that the motors would be inter- 
changeable as far as gears and axles are 
concerned. That, he thought. is one of 
the most important decisions arrived at 
in connection with the subject. One 
point he believed would be an advantage 
to change. That is the overhang of the 
gear for the small axles, that is the axle 
having forty-eight inches between the 
hubs. He would like very much to see 
that gear flush on the motor side of the 
cear, and have the one and one-cighth 
inches overhang on the wheel side. 

Mr. Evans said. the point which Mr. 
Storer raised was quite a good one, since 
it corresponds with a large number of 
equipment which they already have in 
service; but the committee thought that 
since the representatives of both the West- 
inghouse and the General Flectrie had 


been at previons mectings, it was thought 
well to carry this over until after the con-. 


vention, and in the meantime possibly 
harmonize anv difference between the de- 
signing engineers of the General Electric 
and the Westinghouse companies. 

Mr. Avers stated that on the Boston & 
Worcester Street Railway the practice is to 
have practically only two diameters for the 
axle altogether, one diameter at the 
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journal box, and the rest of the axle one 
other diameter. The smallest size of in- 
terurban equipment uses GE-57 motors, 
and an axle four and one-half inches in 
diameter everywhere except at the journal. 
There is no keyway, the gear is pressed on 
and the wheel is pressed on. The fact 
that the keyway is omitted seems to him 
to remove the reason for having the axle 
large at that point. In the larger equip- 
ment a five and one-quarter-inch axle, 
four and one-quarter-inch at the journal 
box and five and one-quarter-inch every- 
where else, is used. | 

A. H. Weston said that the association 
in adopting the journal box standard as 
recommended by the committee would 
confer a very great benefit on the traction 
companies; greater than on the journal 
box manufacturers. One of the most dis- 
couraging things to the journal box manu- 
facturer up to the present time has been 


the great varieties of patterns he had to 


carry to supply the traction company de- 
mands, with the result that the car 
builders in receiving orders for repair 
parts got more than their share of the 
profit, more than they should have re- 
ceived, and he did not believe it will be 
imposing any greater hardship on the 
truck builders and car builders, to design 
their trucks to suit a standard journal 
box than to suit a standard axle. 

Mr. Evans said that with respect to the 
brake-shoe recommendation they had been 
favorably considered by the brake-shoe- 
makers and they were anxious to get the 
number of patterns reduced as much as 
possible, and while they do not commit 
themselves to say so, they intimated that 
it would be commercially a great ad- 
vantage to have a standard pattern of 
brake-shoe. In this connection the brake- 
shoe recommended is adaptable to use on 
any steam-road equipment which any of 
the properties may be operating in con- 
nection with the one the electric men use 
—it is interchangeable with the regular 
steam-road pattern, but the narrow shov 
is simply recommended to take care of 
the narrow wheels which are in service. 

Mr. Ayres was inclined to think that 
there ought to be one more style of wheel 
shown with the two and one-half-inch 
tread and the seven-cighths-inch flange. 

Mr. Evans replied in regard to the ques- 
tion of the seven-cighths-inch flange and 
two and one-half-inch tread that if the 
gentleman is using two and one-half-inch 
tread, with a seven-eiehths-inceh tange. 
there is no reason why he can not use three- 
inch tread with seven-eighths-inch flange. 

The report of the committee on “Open 
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versus Closed Terminals for Car Houses,” 
was presented by Martin Schreiber. 

Mr. Schreiber also said that the thought 
had come to the committee that another 
design might be considered that has never 
been tried, and that is to take a car barn 
laid out with one-third of the cars cov- 
ered and protection for officers and men’s 
quarters, and then for the other two- 
thirds to be built with a sort of a cheap 
umbrella-type of protection. 

The committee submitted several lay- 
outs representing actual practical ex- 
amples of car-barn operation. Taking 
everything into consideration, the com- 
mittee concluded as follows: 1—Mild and 
comfortable climates will be favorable to 
unprotected yards; extreme weather 
would make closed terminals desirable. 2 
—Inability of management to get large 
sums of money for investment would 
favor an open terminal. 3—Anticipated 
change in location would favor an open 
terminal. 4—A large proportion of cars 
when out of season stored in separate 
storage barns leans toward unprotected 
terminals. 5—The more cars housed, and 
the less on the road the entire twenty-four 
hours, favors protected trackage. 6—If 
the terminal is used for storing out-of- 
service cars as well as actually operating 
rolling equipment, it makes protected 
depots a necessity. %—If terminal is lo- 
cated at lay-over points or end of trips 
for all cars, so that they may be inspected 
at turning points, and no repairs are made 
at night, this would be a point in favor 
of an open operating barn. 

W. J. Harvey said that the experience 
in Utica had been that varnish deteriorates 
very rapidly in this climate in open stor- 
age. In the city of Syracuse they have 
just finished a storage yard which has 
nineteen tracks in it for open storage. 

A report of progress was made by the 
committee on “Operating and Storage 
Car-House Designs.” 

The Question Box, which had been 
worked out in a very complete manner by 
the secretary, S. W. Mower, contained 
fifty-five questions. There were a large 
number of answers to some of the ques- 
tions, and some answers to all of them. 

Supplementing the Question Box the 
question was raised as to the practice on 
some of the roads as to the disposition 
of lightning arresters along the line; 
whether there is any generally adopted 
plan of placing them at certain intervals. 

Vice-President Simmons states that his 
road endeavors to place lightning ar- 
rosters at least every half-mile on all in- 
terurban lines, 
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P. Mitchell stated that he placed light- 
ning arresters in deep railroad cuts and 
on high spots found most subject to light- 
ning. 

William Roberts said it was his prac- 
tice to cluster lightning arresters on high 
spots and to cluster them very thickly 
around the power-house. On every pole 
around one power-house at Cuyahoga 
Falls that is particularly susceptible to 
lightning, he has placed twenty-four light- 
ning arresters. 

The fact that his trouble has been de- 
creased he attributes entirely to the plac- 
ing of the lightning arresters around the 
power-house, and also to this fact, that on 
one of their long-distance lines they have 
a station storage battery and on the other 
a line battery. They are the best light- 
ning arresters in the world. He would 
advise any one up against this proposition 
to investigate and find out where the 
trouble starts and group the lightning ar- 
resters, and not be afraid to spend money 
on lightning arresters, and put them all 
around the power-house. 

WEDNESDAY AFTERNOON SESSION. 

The first item on the programme was 
the paper entitled “A Year’s Experience 
with Gas Engines,” by Paul Winsor, chief 
engineer, motive power and rolling stock, 
Boston Elevated Railway Company. Mr. 
Winsor could not attend and Charles 
Hewitt, of Philadelphia, read the paper. 

Mr. Winsor gives figures for the Somer- 
ville power station, which is generating 
direct current feeding into the overhead 
system in multiple with the steam-driven 
power stations of the Boston Elevated 
Railway Company. The Somerville sta- 
tion has the following equipment: one pair 
of Loomis-Pettibone gas producers with 
the usual auxiliaries ; two 600-brake-horse- 
power Crossley gas engines, each two- 
evlinder, four-evele; two 350-kilowatt 
Crocker-Wheeler direct-current generators. 
The plant was started in May, 1906, and 
has since then given continuous, reliable 
and satisfactory service. There have been 
no shut-downs, no accidents and no fail- 
ures. The fuel has been soft coal, the 
same as used in the steam stations, mostly 
run-of-mine Pocahontas. In the period 
from January, 1907, to August, 1907, 
the total kilowatt-hours generated were 
988,980. The total coal consumed, in- 
cluding coke, was 2,012,388 pounds. The 
pounds of coal per kilowatt-hour averaged 
2.034. The station load-factor, based on 
sixteen hours per day and seven days per 
week, was 41.6 per cent. The engine loadl- 
factor was 83.8 per cent, and the generator 
load-factor, 98.35 per cent. The figure for 
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efficiency, 2.034 pounds of coal per kilo- 
watt-hour, is significant as against the 
average for the steam plants of 3.477 
pounds per kilowatt-hour. The gas- 
engine system showed a saving of 41.5 
per cent. Mr. Winsor believes that a gas- 
engine plant making its own producer 
gas will operate at least as reliably as a 
steam plant, and will use from thirty to 
sixty per cent less fuel, depending some- 
what upon the size of the gas plant, but 
principally upon the size of the steam 
plant. The drawbacks to the gas plant 
are, in his mind, the cost, approximating 
$200 per kilowatt, when rated so as to 
have thirty-three and one-third per cent 
overload capacity, and the small size of 
units, the largest gas engine now built 
being only of about 3,000 kilowatts’ 
capacity. l 

G. W. Farmer inquired if the figure of 
3.477 pounds of coal per kilowatt-hour 
was the average of all the Boston elevated 
steam plant consumption ? 

J. W. Corning replied that it would be 
the average of all but one plant, which 
was used only on peak loads; a very old 
plant, running non-condensing. 

J. R. Bibbins had in mind two plants 
that are giving practically the same fig- 
ures, one is the gas power plant of the 
Norton company at Worcester, Mass., 500- 
horse-power outfit, and on the regular ten- 
hour day-load it averages about two 
pounds per kilowatt-hour, including coal 
for all purposes, building fires, etc., and 
furthermore this economy is obtained with 
an engine loading-factor of about seventy- 
three per cent. It corresponds quite 
closely with Mr. Winsor’s figures, 83.3. 
This is one of the recent plants put into 
service, using horizontal double-acting 
type of engine, and the results seem to 
compare very closely with those given by 
Mr. Winsor. 

The next paper, entitled “Some Prac- 
tical Points in Steam Turbine Construc- 
tion, with Particular Reference to the 
Parsons Type,” was read by St. John 
Chilton, engineer of the Allis-Chalmers 
Company, Milwaukee, Wis. 

This paper described the Parsons type 
of steam turbine made by the Allis- 
Chalmers Company, Milwaukee, Wis. 
The improvement brought about by the 
construction of the blading in this type 
of turbine is worked out in detail, and 
also the matter of improving the balanc- 
ing of the rotary system. 

The paper, “Operating of Turbines in 
Railway Service,” was read by August H. 
Kruesi. 

Mr. Kreusi described the Curtis turbine 
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generators made by the General Electric 
Company, Schenectady, N. Y. The 
peculiar adaptability of the Curtis turbine 
to railway loads, which entail frequent 
variations in pressure and temperature, 
is, in a large measure, due to its having 
no revolving parts subject to high pressure 
or temperature. A figure is given, repre- 
senting tests made by the Edison Electric 
Illuminating Company, of Boston, on a 
five-stage, 5,000-kilowatt turbine of recent 
design. A figure is also given of a test 
of a 9,000-kilowatt turbo-generator at 
Chicago. 7 z 

These tests indicate that the hourly steam 
consumption, from no load to full load, 
and to a point considerably beyond rated 
load, follows a straight line when plotted 
to load, and that the total consumption of 
steam includes a fixed amount plus an ad- 
ditional quantity proportional to the load. 

William Roberts thought that if we are 
to increase the boiler pressure we will 
have to have some different construction 

for our boilers. There is one thing that 
should be pointed out to any one con- 
templating the purchase of turbines, and 
that is that under varying loads at vary- 
ing steam pressures you can depend upon 
the turbine to do work that a reciprocat- 
ing engine can not do. 

Dudley Farrand, of the Public Serv- 
ice Corporation of New Jersey, said that 
the water-step bearing has been changed 
to oil, with a little better results. They 
are using with all turbines a surface con- 
denser for the reason that they have ample 
condensing water. The first turbine was 
installed in an ordinary steam plant, built 
for 175 pounds pressure and they were 
only able to give it 140 pounds of steam, 
but allowing for the difference it comes up 
to approximately its guarantee. Concern- 
ing the question of first cost, at the pres- 
ent time he did not see how any com- 
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pany could afford to put in anything but 
turbines in the large installations. The 
difference in first cost would provide a 
very much. greater capacity, and talking 
on the investment side of the question 
alone there is no doubt about the value 
of the turbines. 

Mr. Farmer said that the Old Colony 
Street Railway had some 10,000-kilowatt 
capacity in Curtis turbines installed at 
Quincy, and three 500-kilowatt machines 
installed in the Newport lighting station. 
They started at Quincy with all the aux- 
iliaries electrically driven, but their ex- 
perience was such that they soon changed 
one of them to a steam-driven type and 
when the fifth unit was being installed, 
they put that in with steam also. They 
expected great results from operation with 
electrically driven units, but after some 


- practical experience with them, found it 


very advantageous to have steam. 

J. R. Bibbins, of the Westinghouse Ma- 
chine Company, presented his paper on 
“Recent Developments in Steam Turbine 
Power Station Work.” 

Mr. Bibbins’s paper was devoted prin- 
cipally to the turbine manufactured by 
the Westinghouse Machine Company, East 
Pittsburg, Pa., and made an analysis of 
the Spy Run station of the Fort Wayne & 
Wabash Valley Traction Company. -A 
valuable table was included, giving com- 
parative data of various operating sta- 
tions, both in the United States and 
abroad. oe 3 

After reading his paper Mr. Bibbins 
presented some results which have become 


available recently on a large turbine in- 


stalled in the power plant of the New 
York Edison Company, waterside station 
No. 2. The turbine unit is rated at 
7,500 kilowatts, but as shown during an 
emergency load which occurred some 
months ago, it carried nearly double that 
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capacity, sustaining a load of 13,500 kilo- 
watts for some forty minutes. During 
the eight-hour test run the best result 
obtained for a continuous hour was 14.72 
pounds per kilowatt-hour. 

The report of the nominating committee 
was presented and unanimously accepted 
as follows: 

President, F. G. Simmons, superintend- 
ent of construction and maintenance of 
way, Milwaukee Electric Railway and 
Light Company, Milwaukee, Wis. 

First vice-president, Paul Winsor, chief 
engineer of motive power and rolling 
stock, Boston Elevated Railway Company, 
Boston, Mass. 

Second vice-president, F. H. Lincoln, 
assistant general manager, Philadelphia 
Rapid Transit Company, Philadelphia, 
Pa. 

Third vice-president, W. H. Evans, 
master mechanic, International Railway 
Company, Buffalo, N. Y. 

Secretary and treasurer, J. W. Corning, 
electrical engineer, Boston Elevated Rail- 
way Company, Boston, Mass. 

Executive committee—Officers and W. 
J. Harvie, electrical engineer, Utica & 
Mohawk Valley Railway Company, Utica, 
N. ¥.; William Roberts, superintendent 
of motive power, Northern Ohio Traction 
and Light Company, Akron, Ohio; E. 0. 
Ackerman, engineer, maintenance of way, 
Columbus Railway and Light Company, 
Columbus, Ohio; John J. Murphy, elec- 
trical engineer, Chicago Union Traction 
Company, Chicago, Ll. 

Brief addresses were made by President- 
elect Simmons, and Mr. Evans, following 
which E. W. Olds presented the retiring 
president, Mr. Adams, with a beautiful 
clock on behalf of the association. 
Further remarks were made by Messrs. 
Roberts, Baker, Simmons, Fairchild and 
Corning, and the meeting stood adjourned. 


The Appliance Exhibit—Manufacturers’ Annual Meeting—Convention Notes. 


HE appliance exhibit, under the di- 
rection of the American Street and 
Interurban Railway Manufacturers’ 

Association, continued to give evidence 
of its attractiveness and instruction to the 
delegates and of its value to the manu- 
facturers interested. In the issues of the 
ELectricAL Review for October 12 and 
19 the exhibits and representatives were 
covered very fully, and at this time it 
will suffice to give a few more notes of 
special interest. 

One of the very interesting exhibits was 
that of Evans-Almirall & Company. This 
company installed its hot-water heating 


system in its exhibit, and called attention 
to its booth by means of a phonograph, 
which also produced many popular airs 
in addition to talking up the company’s 
product. 

The Franklin Electric Manufacturing 
Company installed a number of its “Novi” 
railway lamps in one of the big Brill cars, 
demonstrating all the claims that the 
company is making for this remarkable 
light unit, 

The General Electric Company demon- 
stration of the GE-90 railway motor 
coupled to a GE-202 commutating-pole 
railway motor, demonstrating the perfect 


commutating characteristics of these 
motors, attracted a great deal of attention. 
Another feature was the magnetite arc 
headlight. The mechanism is arranged 
so as to strike an arc of a fixed length. 
The upper electrode is a T-shaped copper 
forging, and the lower electrode an iron 
tube one-half inch by five inches, filled 
with material which will give the neces- 
sary vapor in the arc stream to produce an 
efficient luminous are. The magnetite 
headlight is designed to operate at 
seventy-five volts and four amperes. The 
peculiar characteristie of this lamp is that 
for city work, with a reversal of current, 
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a copper arc of low efficiency is produced, 
giving a dimmed light which is very eff- 
cient in city service. ` 

Among the General Electric representa- 
tives in attendance were: J. R. Lovejoy, 
vice-president; J. G. Barry, manager rail- 
way department; W. J. Clark, manager 
traction department; W. B. Potter, en- 
gineer railway and traction departments; 
E. D. Priest, F. E. Case, A. H. Arm- 
strong, C. A. Jones, W. G. Carey, H. N. 
Ransom, R. B. Beale, F. H. Gale, S. W. 
Trawick, J. J. Mahoney, G. H. Calkins, 
E. D. Mullen, R. E. Moore, C. C. Peirce, 
C. E. Sprague, H. L. Monroe and G. D. 
Rosenthal. 

The General Electric Company also had 
a very cosy and well-attended reception 
room in parlor 113, Marlborough-Blen- 
heim. 

The Westinghouse companies’ exhibit 
made a hit every minute of the week. 
One could not walk along the pier in 
either direction without coming in con- 
tact with a Westinghouse representative 
or a piece of Westinghouse apparatus. 
The displav of Westinghouse material was 
particularly effective, and at all times 
there was some intelligent person avail- 
able to give complete information to those 
desiring enlightenment on any piece of 
apparatus in evidence. The company also 
held very popular receptions each day at 
the Chalfonte Hotel. 

Among the Westinghouse representa- 
tives in attendance were the following: 
Westinghouse Air Brake Companv—A. L. 
Humphrey, general manager; J. F. 
Miller, vice-president; S. C. McConaghy, 
assistant secretarv; E. A. Craig, south- 
western manager, Pittsburg; S. D. 
Hutchins, Columbus; W. V. Turner, 
Pittsburg: R. Burgess, Richmond; P. H. 
Donovan, Pittsburg: T. L. Burton, New 
York; E. L. Adreon, St. Louis; C. P. 
Cass, J. R. Ellicott, C. R. Ellicott. F. M. 
Nellis, W. G. Clark, F. V. Green, E. H. 
Dusen, George H. Martin, W. S. Bartholo- 
mew, E. J. Olmstead, H. S. Clark. West- 
inghonse Electric and Manufacturing 
Company—W. M. McFarland, acting vice- 
president: BE. A. Osborne, vice-president; 
C. S. Cook. H. A. Coles, L. N. Reed, G. 
C. Ewing, T. Cooper, H. H. Van Staagen, 
J. C. Kvle, J. A. Brett, H. C. Stier, C. P. 
Billings, Q. W. Hershey, J. W. Busch, 
V. T. Smith, J. N. Dubarry. Westing- 
house Machine Company—E. H. Sniffin, 
vice-president; L. CŒ. Bullington, H. Van- 
Blareom, TL. A. Phillips, H. P. Childs, 
S. M. Broman. E. L. Clark. Canadian 
Westinghouse Company, Limited—H. D. 
Baine, manager Montreal office. West- 
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inghouse Companies’ Publishing Depart- 
ment—J. C. McQuiston, manager. 

The Samson Cordage Works, repre- 
sented by Royal G. Whiting, had the mis- 
fortune to have its display of “Samson 
Spot” products held up in shipment, and 
was unable to carry out its original inten- 
tion with regard to its exhibit until the 
last day or two of the meeting. 

The Stromberg-Carlson Telephone Man- 
ufacturing Company exhibited a complete 
telephone dispatching system connected up 
for service. 

The National Carbon Company intro- 
duced a new carbon brush, which was 
designated as the “Laclede,” designed for 
heavy suburban work. 

The New Departure Electric Manufac- 
turing Company concluded its voting con- 
test on the last day, and the prize, a silver 
loving cup, was awarded to Mrs. W. M. 
Qualey, of Brooklyn. : 

The annual meeting of the Manufac- 
turers’ Association was held on Thursday, 
October 17. President Beggs, of the 
American association, delivered an address 
expressing the appreciation of all for the 
efforts which the manufacturers had made 
to bring out the splendid exhibit. Mr. 
Beggs also complimented and thanked A. 
L. Whipple, chairman of the Entertain- 
ment Committee. for the satisfactory and 
efficient way in which the committee had 
taken care of its part of the programme. 

President McGraw reported for the 
executive committee, and the report of the 
treasurer, J. R. Ellicott, showed that after 
paving all expenses. $1,500 would be 
added to the association’s surplus, making 
a total surplus of about $5,500. 

New members of the executive com- 
mittee, to succeed-the five members whose 
terms had expired. were selected as fol- 
lows: W. H. Heulings, Jr., J. G. Brill 
Company: A. S. Partridge, Wiliam 
Wharton, Jr.. & Company: E. M. Wil- 
liams, Sherwin-Williams Company; H. F. 
Martin, Pennsvlvania Steel Company; 
Otis Cutler. American Brake Shoe and 
Foundry Company. The executive com- 
mittee is composed of the foregoing, to- 
gether with the following. who hold over: 
James H. McGraw, MeGraw Publishing 
Company; Frank Č. Randall, Alis- 
Chalmers Company: Joseph R. Ellicott. 
Westinghouse Traction Brake Company: 
Henrv C. Evans, Lorain Steel Company ; 
K. D. Hequembourg, Franklin Car Light- 
ing Company: Charles K. Knickerbocker, 
Griffin Wheel Company; Charles C. 
Peirce, General Electrice Company; A. H. 
Sisson, St. Louis Car Company; Hugh 
M. Wilson, the Wilson Company. 
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Th executive committee was instructed 
to appoint a special committee to confer 
with the proper officers of the Railway 
Supply Manufacturers? Association (an 
association allied with the Master Me- 
chanics’ and Master Car Builders’ asso- 
ciations), with a view to cooperative meas- 
ures so as to develop such identity of in- 
terest as there may be between the steam 
railway and street railway associations in 
convention affairs. The committee ap- 
pointed is composed of J. H. McGraw, 
C. C. Peirce and J. R. Ellicott. 

The amateur vaudeville and dramatic 
entertainment, given on Thursday evening 
at Young’s Pier Theatre. was largely at- 
tended and thoroughly enjoved. The pro- 
gramme included the following features: 
Manufacturers’ Quartette — John H. 
Thomas, first tenor, Philip Carev Manu- 
facturing Company: F. H. Shipe. second 
tenor. Standard Paint Company; F. 
F. Vandewater, first bass. Standard 
Paint Company: John T. Wilson. second 
bass, Burnett Company. Clinton P. 
Weston, of the J. G. Brill Company. 
gave some humorous musical selections. 


A. H. Atkinson. of W. E. Baker & Com- 
panvy. gave interesting monologues. Jacoh 
Wendell, Jr.. W. M. Dennett, Charles G. 
Bush, Jr.. and Harold W. Gould produced 
a verv interesting sketch laid at the time 
af the Boer War. Joseph McKenna, of 
the General Electric Companv. gave some 
impersonations of Lew Dockstader. John 
Llovd Wilson cave reminiscences of the 
late Charles H. Hovt. and FE. Clinton 
Adams, of the Garlock Packing Companv. 
entertained with a remarkable sleight-of- 
hand performance. The Manufacturers’ 
Quartette rounded un the evening with a 
number of fine selections. 


—_—__-@—___ 
Transatlantic Wireless Teleg- 
raphy Established. 


Wireless telegraphic communication 
across the Atlantic for news and business 
purposes was hegun on Thursday, October 
17, between Glace Bav, Nova Scotia. and 
Clifden, Ireland. under the Marconi svs- 
tem, a number of congratulatory messages 
and press dispatches being sent and re- 
ceived. The svstem apparently worked 
with reasonable frequenev, with the ex- 
pectation of improving the speed of trans- 
mission verv materially. The first mes- 
sage sent in opening the service was from 
Sir Wilfred Laurier. Premier of Canada, 
congratulating the English people on the 
new achievement. Mr. Marconi, who was 
in direct charge of arrangements at Glace 
Bay, said that ahout 10,000 words had 
heen received and sent on the first dav. 
Congratulations were received bv Mr. 
Marconi from Lord Kelvin. Sir William 
Crookes, Sir Oliver Lodge. William Avr- 
ton and other prominent scientists and 
engineers. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


On the Determination of the Mean 
Horizontal Intensity of incan- 
descent Lamps. 


Some time ago Dr. E. P. Hyde and 
F. E. Cady described an investigation to 
determine to what extent revolving an in- 
candescent lamp in order to determine its 
mean horizontal candle-power introduced 
errors. The conclusion was that, if any 
error were caused, it was slight. Another 
investigation of this matter was made 
later by Uppenborn, and gave results 
varving considerably from ' those pre- 
viously published. Uppenborn found er- 
rors of nearlv ten per cent due to the rota- 
tion of the lamp. To check the conclu- 
sions of their previous study, Hyde and 
Cady have again investigated the matter 
and put forth their conclusions here. In 
order to have this study comparable with 
that made by Uppenborn, special lamps 
were secured similar to the ones he em- 
ployed. These were rotated and the hori- 
zontal candle-power measured at various 
speeds, the values thus obtained being 
compared with the average value obtained 
by measurement made at different angles 
while stationary. It was found that there 
was but little change in the candle-power 
at any speed until the filament came in 
contact with the glass bulb. As soon as 
this happened, there was a slight decrease 
in value and a corresponding change in 
the current taken bv the lamp. The latter 
fact is thought to show that the change in 
candle-power is due to the cooling effect 
of the glass of the bulb on that part of 
the filament touching it, and not due to 
a distortion of the filament. Experiments 
were carried out with lamps of various 
forms having single and double filaments 
of various shapes, anchored and unan- 
chored. The greatest decrease in candle- 
power found was about seven per, cent. 
This was when the filament was touching 
the glass at two points. The highest 
value found with the filament not in con- 
tact with the glass was about one and 
ofe-half per cent. and it is concluded that 
the distortion of the filament, due to rota- 
tion, in all the present forms of lamps, 
will not produce an error greater than 
this value if the speed be not sufficient to 
throw the filament against the glass. 
Where is another error which should not 
be overlooked in this investigation; that 


is the effect of the flicker, produced by 
rotation, on the ability of the eye to esti- 
mate correctly the true mean values of 
illumination. In the common types of 
lamps the error due to flicker, at a speed 
of 300 to 400 revolutions a minute, is 
probably not very great, and since the 
lamps may be rotated at these speeds 


without appreciably affecting the mean 


horizontal candle-power, it is concluded 
that the method of rotating the lamp is 
convenient and reliable for commercial 
testing.—A bstracted from Bulletin of the 
Bureau of Standards (Washington), Au- 
gust. 
| @ 
Accident to the Sydney, Australia, 
Tramway Feeders. 

On August 7 the service on the North 
Shore Street Railway at Sydney, New 
South Wales, was abruptly interrupted, 
and investigation showed that faults had 
developed on both the high-tension feeders 
supplying this section from the North 
Sydney substation. These feeders were 
carried across the harbor, and at the time 
the interruption occurred it became known 
that a large steamer had been observed in 
trouble at the entrance to the harbor. She 
was coming in under easy steam, but was 
met by a strong gale which drove her 
down stream and across the harbor. She 
dropped anchor, which dragged, and it is 
surmised she dragged across the high- 
tension cables. The anehor held presum- 
ably on the cables, and on getting under 
steam and hauling in her anchor, the 
vessel again went forward and apparently 
earried the cables with her some distance 
past their original bed. The tests of the 
cables show that both had broken down. 
To repair them a punt was secured, towed 
by a small tug, which started to haul in 
the cables from the shore end. One of these 
was found to have broken down about a 
hundred vards from the shore, where the 
cable had had a severe twist. A few vards 
bevond this point the broken end of the 
cable was hauled in. The other end of 
the cable was found to have broken about 
four hundred vards from the shore. Drag- 
ving was then commenced for the lost 
ends. These were eventually grappled, 
but upon attempting to raise them the 
resistance great. When a 
diver was sent down it was found that a 


seemed too 


large anchor had become entangled in 
them. After hauling up the anchor there 
was no difficulty in recovering the cables. 
These were found to have been badly dam- 
aged and contained a number of sharp 
kinks. Besides, the armor was badly 
scarred and the cable flattened, showing 
that it had been pressed forcibly against 
some hard surface. By means of the parts 
of the cable thus recovered, and a few ex- 
tra lengths on hand, it was possible to 
patch up one cable, lay it across the har- 
bor and reestablish the street-railway 
service. This, however, was a matter of 
some days, as there were ten joints to 
make in the cable, each taking twenty 
hours. The work was all done on the 
punt; and by means of a lead carried 
over to the boat, the cable was subjected 
to high-tension tests during the repair 
work. The voltage of the supply trans- 
mitted to the cable was 6,600. It is note- 
worthy that after being in water five years 
these cables easily withstood an 11,000- 
volt testing pressure. The insulation of 
the cables is paper. A good deal of this 
was badly damaged when they were 
broken.—Abstracted from the Electrical 
Review (London), October 4. 
< 
The Heyland Cascade Single-Phase 
Railway System. 

A résumé is given here by H. M. Hobart 
of an important paper read recently be- 
fore one of the German technical societies 
by A. Heyland. The first part of the 
paper discusses the weak points of the 
single-phase commutator motors; the 
second half describes a new system pro- 
posed by Mr. Heyland. The latter thinks 
that the commutator is a severe handicap 
because, in order to secure sparkless run- 
ning, this device must be made large, as 
compared with the commutators for 
direct-current motors. Moreover, to meet 
the severe starting conditions it is often 
necessary to increase still further the size 
of the commutator, and even then spark- 
less starting seems to be almost impos 
sible. Another reason for the large com- 
mutator is the low-voltage necessarily em- 
ploved with such machines, Altogether, 
the alternating-current motor, with its 
commutator, becomes a heavy and bulky 
device, being approximately fifty per eent 
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larger and more expensive than a continu- 
ous motor with equal output. In this 
respect the compensated repulsion motor 
is a greater offender than the series mo- 
tor. Another drawback of this system 
is the large transformer required. This 
part of the equipment must be equal in 
output to the motors. Here the series 
motor is at a disadvantage compared with 
the repulsion type. The controller for the 
system also becomes larger and more ex- 
pensive than a direct-current controller, 
and the power-factor is low or else the 
expense of compensating for it must be 
incurred. The ideal solution of the rail- 
way problem would be obtained by a sys- 
tem admitting the leading high-tension 
single-phase current direct to the motors 
without the interposition of a trans- 
former. The system should also employ 
standard motors, and these should pre- 
ferably be without commutators. Com- 
pensation for the phase displacement of 
the current should be provided both dur- 
ing running and at the start. Mr. Hey- 
land thinks that these aims can not be 
attained with any single-phase commu- 
tator motor, and, for the severe conditions 
such as are met in heavy main-line rail- 
way work, the commutator must be dis- 
pensed with. The system which he pro- 
poses as the solution consists in coupling 
two single-phase induction motors in cas- 
cade, connecting the priniary of the first 
to the high-tension supply system and the 
leads from the secondary to the primary 
of the second machine. To the three- 
phase connections between the rotor of the 
primaries and the stator of the secondary 
motor are connected leads from the rotor 
of a second single-phase excited motor. 
This motor runs idle—that is to say, it 
does not drive the car, but supplies exciting 
current to the two driving motors. By 
properly controlling the excitation of this 
exciting motor, phase control of the driv- 
ing motors is secured, and the power- 
factor of the system may be maintained 
at unity. Moreover, this idle machine 
supplies a rotating field to the two motors 
which gives them the necessary starting 
torque. At the moment of start the idle 
motor is running at its highest speed. As 
the exciting currents enable the driving 
motors to start, they slow down the rotor 
of the idle motor, and in this way power 
stored up in the rotor of this exciting 
motor, due to its inertia, is utilized in the 
start. On stopping, the reverse process 
takes place, and the idle motor is speeded 
up nearer synchronism. The motor, there- 
fore, acts not only as a phase regulator, but 
as an energy storer. The size of this ma- 
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chine need be only about one-half that of 
one of the driving motors. The machine 
itself may be either an induction motor or 
a synchronous motor, or even a rotary 
converter or motor-generator. In the 
latter two cases the secondary driving 
motor might be a direct-current machine. 
It is estimated that the total cost of such 
a motor equipment would be as low as 
that for single-phase commutator motors, 
since the transformer is eliminated and 
the machines are all of standard types. 
The starting current is a pure energy cur- 
rent, and the current taken during the 
start is but a fraction of that required by 
the single-phase commutator motors.— 
Abstracted from Electrical Engineering 
(London), October 3. 
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The Copper Situation in the United 
States. 


A statistical review of the present posi- 
tion and the economic outlook of the cop- 
per industry is given here by James 
Douglas. Copper has of late occupied in 
the public eye a larger field of view than 
its importance warrants. This has been 
due to the abnormal price to which it has 
rapidly risen. This price has been in a 
certain sense fictitious, as probably none 
of the producing companies ever realized 
it on much of its product. During the past 
ten years there have been on an average 
eighty-four tons of iron consumed in this 
country, to one ton of copper, and the 
world’s demand for the two metals was 
in the same ratio. However, the world’s 
production of copper shows a notable fall- 
ing off in the rate of increase. The pro- 
duction in 1897 was a little over 405,000 
tons, and in 1906 718,000 tons, an average 
increase of 4.3 per cent per annum, while 
the increase last year was but a little 
over two per cent. A steadily progressive 
high percentage increase in price can not 
be maintained and should not be expected. 
Before the introduction of electrolytic re- 
fining only the richer copper ores were 
utilized, but now that this method makes 
it profitable to recover small quantities of 
gold and silver from the copper ore, it is 
profitable to extract ores of much lower 
percentage value. Previous to the intro- 


duction of this method, the shipper was 


charged $60 a ton for refining. Now it 
is done for $16, and since the average 
value of the precious metals is about $6, 
the actual cost is reduced to about $10 a 
ton. At the present time we are using 
up our resources of iron, copper and lum- 
ber at such a rate that they can not last. 
Nevertheless, there need be no immediate 
alarm of a heavy decline of the copper 
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supply, as there are large sections in Min- 
nesota, Wisconsin and Montana practically 
unexplored. Moreover, it ig very prob- 
able that foreign ores will be shipped here 
in order to take advantage of our re- 
fineries. Even at the present time a 
good deal of ore comes in this way from 
Mexico, Canada, and even from New 
Zealand. To forecast the future of copper 
is impossible, though it is safe to predict 
that if no substitute is found and the 
demand for the metal increases as it has 
done, the supply of metal will fall short 
of the demand and the price must rise. 
It is interesting to examine the copper- 
ore resources of the world. Venezuela has 
practically ceased to produce copper; in 
Great Britain there has been a slow de- 
cline, and in Spain and Portugal the re- 
duction is much more important, due ap- 
parently to the approaching exhaustion of 
the ore. In Germany the supply comes 
from one mine, which has been worked 
since the thirteenth century, and still has 
a comparatively long life ahead. Chili 
has exhausted her rich resources and is 
now beginning to develop the leaner ones; 
Bolivia and Peru will probably show in- 
creases, as will also Mexico and British 
Columbia. There are also wonderful pos- 
sibilities in Alaska and Labrador. In 
Africa there is said to be a large copper 
region, but to reach it it is neccssary to 
build a railroad one thousand miles long. 
Australia will probably continue to put 
out more copper; Japan is a growing cop- 
per country, but has had labor difficulties, 
The possibilities in Russia, in Asia and 
China are not known. The three prin- 
cipal uses of copper are in the manufacture 
of electric machinery and the transmis- 
sion of power, the composition of alloys, 
and in architecture. The electrical in- 
dustries consume about one-third of the 
world’s supply, but little of this is actu- 
ally lost. It is estimated that five grains 
of copper are lost for every car-mile on 
the electric railways, which represents 
about 5,000 tons of copper used up by the 
railroads each year. The use of alloys 
containing copper causes a heavy demand 
for this metal, which is increasing with 
the growing industrial activities of the 
country. The amount used for archi- 
tectural purposes is hard to estimate. This 
is a comparatively recent use, as pre- 
viously iron was the metal most employed. 
Copper for this purpose must be con- 
sidered a luxury, but it is-one which the 
people insist upon having.—A bstracted 
from the Engineering Magazine (New 
York), October. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Slip-Drum Electric Winches. 

The accompanying illustration shows 
the slip-drum hauling-in winch for hand- 
ling heavy car floats at ferry slips, built 
by the Lidgerwood Manufacturing Com- 
pany, 96 Liberty street, New York city. 
This is one of the most important appli- 
cations of the electric drive to hoisting 
work which has been available for some 
time. The hauling-in of heavy floats of 
car ferries has heretofore been done ex- 
clusively by hand, geared winches in some 
cases being used. The great weight and 
size of the car floats make this a work of 
labor, requiring a man at cach of two 
winches, and often calling for the services 
of a third man to direct the work. Even 
with double-geared winches, the power re- 
‘quired is so great that it is often beyond 
the capacity of two men. 

One of the unfortunate conditions which 
has prevailed with the hand-operated 
geared winches is the holding taut of the 
hauling-in rope after the float has been 
‘brought up snug to the apron of the dock. 
Tf anything should bump against the out- 
board of the float, or if a car, when being 
removed from the float to the wharf, 
should meet with some accident, there is a 
possibility of the holding rope snapping 
because of the rebound. With the geared 
hand-operated winch the drum is locked 
fast with a ratchet and pawl. 

The new Lidgerwood slip-drum haul- 
ing-in winch eliminates the hand work 
and obviates the possibility of the accident 
just referred to. The operator stands in 
a tower alongside the apron, where he has 
an unobstructed view of the incoming fivat 
in one direction, and of the approaching 
cars in the other. The controller handles 
are so located that he has complete com- 
mand of both the hauling-in winches and 
also of the apron-lifting device. As a float 
approaches, by a turn of the controller 
handle he adjusts the height of the apron, 
so that the deck, rails and toggles come 
flush with one another. As soon as the 
deckhands have made fast the hauling-in 
hawsers, he sets the electric winches to 
work bringing in the float. 

Each of the two winches has its own 
motor and controller. Strain can be 
brought on one or both the haulinz-in 
hawsers, according to the best way of 
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bringing in the float or swinging it into 
position. The strain on the hawsers 
is always up to a fixed limit, but never 
beyond this. The slipping drum frictions 
are set so that the winches can put a full 
stretching strain on the hawsers; but the 
moment this is reached, the drums slip. 
The moment the drums slip, the strain is 
slightly reduced, and this reduction con- 
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tinuously under full pressure for an hour 
at a time, if desired, without destructive 
wear, and at the same time to maintain 
an even strain of any desired amount upon 
the hawser. The friction can be set, at 
the will of the operator, to give any 
amount of strain required. Those used at 
the Pennsylvania Railroad car ferry are 
set so that each exerts 
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a strain on its 
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tinues just as long as the slipping con- 
tinues. 

The Lidgerwood electric slipping-drum 
hauling-in winches were designed to meet 
the ideas of the Pennsylvania Railroad 
when that company was preparing to 
put into use the yards and ferries estab- 
lished at Greenville, N. J., and South 
Brooklyn, N. Y., for transferring freight 
from the main terminal at Jersey City to 
Long Island. The slips at Greenville 
were equipped with these machines, and 
they have been in successful use there 
since the ferry was opened in October, 
1904. During this time they have been 
subjected to the most severe tests. The 
slip-drum friction is of the type developed 
by Spencer Miller for maintaining a con- 
stant tension on the cables used in the 
Lidgerwood cableways for coaling war- 
ships at sea. It is designed to slip con- 


hawser of 11,000 pounds before it begins 
to slip. This strain is reduced to 9,000 
pounds as soon as the drum slips, and this 
pull-is exerted continuously as long as the 
drum is slipping. 
—____«@<—_—_ 
The “Trumbull Cheer.” 

The accompanying illustration of the 
November cover of “Trumbull Cheer” 
shows the general two-color design adopted 
by this little magazine, published each 
month by the Trumbull Electric Manufac- 
turing Company, of Plainville, Ct. 

The primary object of this publication 
is, of course, to put forward the new lines 
of Trumbull material which are continu- 
ally offered the trade and to further popi- 
larize other material already well known. 

This is done by the publishing of regu- 
lar price lists with illustrations and dis- 
counts, and also by articles of more or 
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less technical nature showing forth various 
matters arising in the manufacturing field 
that are of direct interest to the con- 
tractor, jobber and purchasing public in 
general. 

In the November issue there appears an 
article on the recent rulings of the Under- 
writers, covering switches for alternating- 
current work, also a detailed list of Trum- 
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bull’s “A” line of switches showing the 
prices for 27,840 different type “A” 
switches as given in its bulletin. Panel 
boards and switchboards are also adver- 
tised. 

The whole tone of the little magazine, 
as the title indicates, is cheerful, numerous 
epigrammatical sayings being introduced 
with catchy verses and reflections on busi- 
ness and general conditions. It is printed 
throughout in two colors on heavy coated 
paper and illustrated with caricatures and 
half-tone cuts which produce a decidedly 
pleasing effect. 

— 0 

The Big Four Railroad has again at- 
tacked the constitutionality of the ruling 
of the state railroad commission of In- 
diana in connection with the order of the 
commission to interchange freight cars 
with an electric railway company. The 
steam railroad now alleges impractic- 
ability due to the inability of the steam 
road’s equipment to operate over the elec- 
tric railway company’s tracks. 


ELECTRICAL REVIEW 


Sixth Annual Report of the 
Allis-Chalmers Company. 
The sixth annual report of the Allis- 

Chalmers Company for the fiscal period 

ended June 30, 1907, has been issued 

from Milwaukee, Wis., under date of 

October 1. 

The report of W. H. Whiteside, presi- 
dent of the Allis-Chalmers Company, to 
the stockholders shows that during the 
year much attention has been devoted to 
systematizing the work of the engineering 
department, improving and simplifying 
standard designs, thereby reducing the 


cost of production and installation with- 


out impairing the efficiency or sacrificing 
quality. Development work in several 
new lines of machinery, namely, gas en- 
gines, hydraulic turbines, steam turbines, 
turbo-generators, induction motors, trans- 
formers, etc., has been carried to practical 
completion, and has been extraordinarily 
large, because of the wide range in the 
standard sizes and types adopted. 

In 1903 the company designed and built 
its first turbo-generator, and since that 
time its detail has required no material 
change. Sizes ranging from 500 to 7,500 
kilowatts have been completed and tested, 
and the success of these units under actual 
operating conditions has been established. 
Since its advent into the electrical field, 
the company’s sales of steam turbines have 
reached nearly 100,000 kilowatts normal 
capacity. Compared with the previous 
year, the orders booked show an increase 
of $800,000. 

Orders to August 1, 1907, for horizontal 

twin-tandem and double-acting types of 
gas engines, ranging in capacity from 500 
to 5,000 horse-power, aggregate 189,350 
horse-power. One notable contract cover- 
ing the electrification of a steel plant re- 
quiring gas-engine electrical units has an 
aggregate capacity approximating 60,000 
horse-power. Another installation for 
electric traction purposes comprises three 
horizontal tandem gas engines of 1,500 
horse-power, each direct-connected to 
1,000-kilowatt, three-phase, twenty-five- 
cycle alternators of the company’s manu- 
facture, and including substation appar- 
atus. 
The company has placed in operation 
during the year ten complete hydroelec- 
tric plants having a combined output of 
105,000 horse-power. 

The air-brake department was or- 
ganized about the first of July, 1906, to 
exploit the sale of air-brake equipments, 
pursuant to an arrangement made with 
N. A. Christensen, the inventor. The 
company announces that a reasonable de- 
gree of success has rewarded its efforts 
to establish itself in this line of business. 

During the past year the company has 
completed the development and manufact- 
ure of a considerable number of large 
alternating-current and direct-current 
generators, rotary converters, and direct- 
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current motors of all sizes and capacities, 
transformers for both power and light- 
ing service, street railway motor equip- 
ments, and electric hoists, all of which are 
in successful operation. 

The results for the year have not been 
as satisfactory as expected, due to a com- 
bination of circumstances, including the 
general strike of molders throughout the 
country, the failure of contractors to com- 
plete buildings on time, the delayed de- 
livery of equipment for new shops, and the 
large expense contingent upon the organi- 
zation of the new plant and necessary de- 
velopment of new lines of manufacture. 

Beginning with the last quarter of the 
year, most of the adverse conditions had 
been overcomes, and the company entered 
an era of steadily increasing net earnings, 
which has been continued’ during July 
and August of this year. 

The consolidated balance sheet shows 
the following assets: capital assets, $37,- 
028,120.60; bonds and shares, $254,200; 
developments and patents, $1,115,742.42 ; 
discount and commission on bonds, 
$2,614,000; current assets, $15,337,- 
200.19; profit and loss balance, $229,- 
816.95. 

The consolidated profit and loss account 
for the year ended June 30, 1907, shows 
a balance on June 30, 1906, of $157,- 
481.19. The profit on operations of the 
last fiscal year, after deducting expenses 
of manufacturing and selling, interest, 
dividends on preferred stock of the Bul- 
lock Electric Manufacturing Company, 
and provision for doubtful accounts, is 
$1,226,242. Charges for maintenance, re- 
pairs and renewals on buildings, ma- 
chinery, plant, tools, etc., amount to 
$854,503.32. The depreciation on build- 
ings, machinery, plant, tools, ete., is 
charged up at $253,987.42, and interest 
on bonds, loans and notes payable called 
for $505,049.40, making a total of 
$1,613,540.14, leaving an operating de- 
ficit for the year of $387,298,14, which, 
deducting the balance above referred to, 
leaves a deficit, as per balance sheet on 
June 30, of $229,816.95. 

Supplementing the sixth annual report, 
President Whiteside, under date of Octo- 
ber 21, addressed a communication to the 
stockholders showing the results for the 
last quarter of the fiscal year ended June 
30, 1907, and the results for the first 
quarter, ended September 30, 1907, of the 
present fiscal year. These figures show 
steady and substantial improvement since 
April, 1907, at which time the company 
first began to receive benefits from the 
newly developed lines of machinery built 
in its enlarged West Allis plant. The net 
earnings in excess of all ‘fixed charges for 
that period have been $489,267.86. For 
the quarter ended June 30 the net profit 
shows a continuous increase for April, 
May and June, respectively, of $37,392.22, 
$69,418.12, and $93,540.63, making a 
quarterly total of $200,357.97, 

For the quarter ended September 30, 
1907, the gains were as follows: July, 
$81,001.77; August, $111,700.23 ; Sep- 
tember, $106,207.89, making a quarterly 
total gain of $288,909.89, | 
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The Marion Electric Associa» 
a tion. | 
The Marion Electric Association, which 
has been organized. by the Marion Electric 
Supply Company, the Columbus, Dela- 
ware & Marion Railway Company, the 
Marion Railway, Light and Power Com- 
pany, and the Ohio Novelty, Sign and 
Electric Company, of Marion, Ohio, for 
the purpose of promoting the growth of 
electrical industries in Marion, will hold 


ELECTRICAL REVIEW 


The Jamestown Exhibit of 
- the General Electric 
Company. 

The accompanying illustrations give an 
excellent idea of the exhibit of the Gen- 
eral Electric Company at the Jamestown 
Tercentennial Exposition, Norfolk, Va. 
It will be noted that a portion of the 
company’s space has been apportioned off 
as a model electric dining room and 
kitchen. The remainder is guarded with 
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an electric oven, grid, broiler, toaster and 
water heater. The motor-driven washing 
machine is exhibited in the kitchen, and 
there is an ironing board with an electric 
flat-iron, and other utensils. The demon- 
strating windows are filled with a variety 
of fans, kitchen appliances, etc. 

The other end of the room is arranged 
as a reception room, finished in mission 
style with rugs, pictures, and a handsome 
mantel, which’ affords a proper setting for 


EXHIBIT OF THE GENERAL ELECTRIC COMPANY AT THE JAMESTOWN TERCENTENNIAL EXPosiTION, NORFOLK, Va.—VIEWS SHOWING THE 
EMONSTRATION WINDOW, THE POWER EXdIBIT, THE RECEPTION ROOM, AND KITCHEN. 


an electric exhibit, comprising about 2,500 
feet of floor space, from November 23. 
All kinds of small electric appliances for 
both domestic and commercial use will 
be shown by the companies comprising 
the association. Companies desiring to 
display electric devices may do so through 
any of the above companies. While an 
exhibition of this kind is out of the 
ordinary for a town of the size of Marion, 
it is believed that it will be a good busi- 
ness-getter. 


a brass rail, behind which is arranged a 
large variety of motor-driven tools and 
machinery. Adjoining the exhibit proper 
is the substation, where the current gen- 
erated by the Norfolk & Portsmouth Trac- 
tion Company is transformed and dis- 
tributed for the lighting of the grounds 
and the supplying of motive power. The 
electric kitchen is finished in mission style 
and equipped with General Electric 
domestic heating and cooking apparatus. 
In the rear is the electric stove, holding 


a luminous radiator. This portion of the 
display is in charge of competent lady 
demonstrators, and guests are invited to 
inspect the electric cooking apparatus and 
partake of the appetizing food which 13 
prepared. . 
The space devoted to the display of 10- 
dustrial applications contains an auto- 
matic refrigerating plant manufactured 
by the Automatic Refrigerating Company, 
Hartford, Ct. A portion of the hand-rail 
is used as a return for the refrigerating 
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circulation, so that the visitors can feel 


| ' just how cold it it. There is an elec- 


trically-wound Seth Thomas tower clock, 
and, near by, an Ingersoll-Temple elec- 
tric-air rock drill. Among the other ma- 
chines are a motor-driven sewing machine, 
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and southern states. Power machinery of 
the company’s:build has long been promi- 
nent throughout the country in manufac- 
turing plants of every description; and, 
in the electrification of textile mills, Allis- 
Chalmers steam turbines and generators, 
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blower, coffee grinder, meat chopper, 
dough mixer, washing machine, buffing 
and grinding machine, and an automatic 
house pump, all operated by G. E. motors. 

The substation is equipped with three 
1,400-kilowatt air-blast transformers; two 
_ 500-kilowatt rotary converters; three 100- 
light arc-lamp transformers, and a switch- 
board, all of General Electric make. The 
station is also equipped with the latest 
type of remote-control electrically oper- 
ated oil switches. The Norfolk & Ports- 
mouth Traction Company’s power-house 
supplies current from three 3,000-kilo- 
watt Curtis steam turbine units. Power 
is generated at a pressure of 11,000 volts, 
and is transmitted at this potential to the 
substation, where it is stepped down for 
‘distribution. 

About 45,000 eight-candle-power G. E. 
lamps are used in the decorative lighting 
of the exposition buildings and grounds, 
and besides these there are a oumber of 
twenty-four and thirty-inch searchlights. 

—_—_-@—-———_- 
Allis-Chalmers Steam Tur- 
bines and Generators in 
the Textile Industry. 

Among the noteworthy features of the 
textile industry this fall, has been the or- 
dering of steam turbines, of the improved 
type built by the Allis-Chalmers Com- 
pany, for installation in some of the larg- 
est mills of New England and the central 


as well as its induction motors for alter- 
nating current, are now playing a leading 
part. Contracts recently awarded by tex- 
tile manufacturers include three turbines 


ALLI8-CHALMERS STEAM TURBINE AND 
GENERATORS. 
for the new 10,000-horse-power plant of 
the Pacific Mills, Lawrence, Mass.; one 
of 2,200 horse-power for the American 
Thread Company’s Watuppa Mills; one 
of 3,000 horse-power for the Tremont & 


Suffolk Mills, and machines of 800 horse- 
power each for the Jamestown Worsted 
Mills and Cherry Cotton Mills. 

These turbines are of the same general 
type as the machines installed on the 
record-breaking liners Lusitania and 


Mauritania. 
oe 


“Victor ” Combination Meters. 

The accompanying illustrations show a 
new style of portable “Victor” combina- 
tion meter placed on the market by the 
H. W. Johns-Manville Company, 100 
William street, New York city. This me- 
ter is based on the D’Arsonval principle, 
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and consists of two separate and complete 


‘instruments in one ease, so situated with 


respect to each other and the scale that 
the energy consumption or output is di- 
rectly readable in watts or kilowatts and 
horse-power at the intersection of the volt 
and ampere indicator needles. 


[a 
4 


Is >j J 7 | 


Fic. 1.—Typr B-1 Victor PorPABLE METER AND SHUNT. 


The ammeter movement: is constructed 
on the milli-voltmeter principle—that is, 
the shunt carrying practically all the cur- 
rent is placed in series with the line, and 
the potential difference measured between 
its terminals. 

In the portable instruments the volt- 
meter movements may at any time be sup- 
plied with external multipliers in order to 
increase their ranges. The ammeter 
movements are equipped with self-con- 
tained shunts up to and including 200 
amperes, unless two or more ranges are 
desired, in which case the instrument is 
made on the milli-voltmeter principle, as 
explained, with external interchangeable 
shunts, either separate or contained in one 
compact box. 

The type B-1 portable meter shown in 
Fig. 1 is mounted upon a polished ma- 


Fig. 2.—DIAt oF Type B-1 Victor PORTABLE METER. 


hogany base and covered with a dust- 
proof oxidized-copper-finished top. It 
has a five-inch scale divided into 100 to 
150 small divisions, as ordered (see Fig. 
2), with knife-edge indicator needles and 
mirrored scale. It is especially designed 
for all laboratory testing where the high- 
est degree of accuracy is desired. 

The ammeter shunt is equipped with an 
internal shunt up to and including 200 
amperes’ capacity. 

The voltmeter has self-contained resist- 
ance for capacities up to and includin 
750 volts. Above this point acera 
multipliers are supplied. One, two or 
three ranges with self-contained multi- 
pliers may be furnished with the volt- 
meter, and for additional ranges external 
multipliers may be had. 
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A Demonstration of the May- 
Oatway Automatic Fire- 
Alarm System. 

The first demonstration of the May- 
Oatway automatic fire-alarm system to be 
made in this country was carried out at 
the Royal Insurance Building, New York 
city, by G. H. Oatway, of the May-Oatway 
Fire Appliances, Limited, of London, be- 
fore a representative of the ELECTRICAL 
Review. Several tests of the system 

which had been installed temporarily, 
were made, and in every case after light- 
ing the fire, the apparatus responded 
quickly, ringing a gong and dropping a 
shutter in the indicating cabinet. The 
time required to make this signal varied 
according to the distance of the source 
of heat from the detector. With a flame 
of alcohol placed on the floor about seven 
feet from the wall, with two detectors 
placed on the wall, close to the ceiling, 
the alarm was given in about sixteen 
seconds. With the fire removed to about 
fourteen feet, the signal was given in 
about one minute. In each case the fire 
consisted of a pan of burning alcohol, 
about two feet square. 

This alarm system has met with a 
great deal of success abroad. Having been 
first put into service in New Zealand, its 
good work there led to its introduction 
in England and elsewhere, and it to-day 
has to its credit some of the largest in- 
stallations of automatic fire-alarm systems 
in the world. One of these is particularly 
noteworthy, being that at the Anchor 
Mills of Clark & Company, Limited, at 
Paisley, Scotland, where the system in- 
stalled requires about 119 miles of in- 
ternal alarm circuits, ninety automatic 
telegraphs, twenty-one automatic position 
indicators, five and one-quarter miles of 
underground cable, telephones, alarm 
gongs, and an automatic telegraphic set 
communicating with the local fire com- 
pany. 

The essential part of this system is the 
detector, as this is really the nerve of the 
whole equipment. This consists of a cop- 
per wire about three feet long held within 
a thin steel channel bar so that it is slight- 
ly slack. From the centre of this is sus- 
pended a light weight carrying on its bot- 
tom a graphite cone. This weight is en- 
closed in a protected glass tube and is 
held suspended about three-eighths of an 
inch above two iridium-steel springs 
tipped with platinum. With this arrange- 
ment any sudden heating of the wire 
lengthens it slightly with, in consequence, 
a considerably increased vertical move- 
ment of the weight suspended from it. 
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The multiplication “Of the motion here 
can be made as great as desired by increas- 
ing the length of the span, but in the 
apparatus emploved, it is found that a 
movement of about three-eighths of an 
inch is amply sufficient. No very delicate 
adjustment of the device is then needed ; 
and this movement is secured with a rise 
in temperature of about twenty-five de- 
grees, 

In the detector, the steel channel bar 
plays an important part for it also ex- 
pands and contracts with change in tem- 
perature, but since its heat capacity is 
greater than that of the wire, it changes 
more slowly. The wire will lengthen and 
close the alarm circuit if heated suddenly ; 
on the other hand, the slow changes in 
temperature, due to heating and warming 
of the room in normal ways, or due to 
climatic changes, not only do not actuate 
the detector, but do not even change its 
adjustment. The detector, when properly 
set, will respond quickly to a sudden rise 
in temperature of twenty-five degrees in- 
dependently of the temperature of the 
room before the rise. In fact the system 
is being used not only to protect houses, 
but in various types of mills where the 
temperature changes are often sudden and 
large. 

As in any device of this kind, frequent 
testing is essential in order to insure that 


the apparatus is always in order, arrange- 


ment is made in the detector so that the 
circuit-closing weight can be lowered be- 
tween contact fingers. This is done by 
means of a weight carried on one arm 
of a bell crank, to the other arm of which 
one end of the copper wire is attached. 
This weight is held by a stop in a fixed 
position. Upon raising it, the span is 
slightly slackened, allowing the circuit to 
be closed. When released, the wire imme- 
diately returns to its original position and 
the indicator adjustment has not be dis- 
turbed. 

These detectors are installed wherever 
protection is to be secured, and wires are 
carried from them to a central point where 
the alarm is to be given. Here all the 


circuits of the different indicators are © 


brought together in an indicator, each 
passing through a drop indicator which, 
upon being opened, shows the point from 
which the alarm has come. At the same 
time a large gong is started ringing, call- 
ing imstant attention to the alarm, and a 
buzzer is also started which continues in 
operation until the indicator itself has re- 
turned to its normal position. Although 
the gong may be stopped, the shutter can 
only be restored and the buzzer stopped 
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when the fire is out or the detector cir: 
cuit opened from some other cause. When 
connection is to be made with a fire com- 
pany, there is, in addition, an automatic 
telegraph instrument which sends in a 
code message to the fire company. This 
message is repeated four times, and at 
the same time an indicator at the fire com- 
pany’s house shows from where the call 
has come. This not only confirms the 
telegraphic signal, but makes it unneces- 
sary to maintain a skilled telegraphic 
operator there. The repeating of the tele- 
graphic signal three times, making four 
calls in all, prevents the calling out of the 
company due to a false alarm caused by an 
accidental closing of the circuit, or by 
testing or a short-circuit occurring any- 
where on the line. The company will not 
respond until the code signal has been 
received four times. 

In addition, at the receiving station, 
there is a voltmeter and an arrangement 
of switches for connecting this in circuit 
through the various indicator, bell and 
buzzer circuits. Under each switch is a 
label stating what potential should be 
maintained on that circuit. This enables 
any one to test quickly the system and in- 
sures that all the batteries are in working 
order. i 

The svstem, as at present installed, 18 
the result of several years’ evolution and 
experience. As described above, it 1s 
operated on the open-cireuit principle, but 
it can, of course, he worked as well on a 
closed circuit. 

m 
Civil Service Examination 
for State and County 
Service. 

The New York State Civil Service Com- 
mission will hold examinations, Novem- 
her 16, for the following positions: as- 
sistant civil engineer, Public Service Com- 
mission, First District, $1,500 to $1,800: 
assistant steam engineer, state and county 
institutions, $600 to $900 and mainte- 
nance; bridge designer, $1,500 to $2,100; 
bridge draftsman, $1,200 to $1,500; civil 
engincering draftsman, $4 to $5 per day. 

The last day for filing applications for 
these positions is November 9. Informa- 
tion, with application forms, may be ob- 
tained, upon postal card request, from 
Charles S. Fowler, chief examiner, Al- 


bany, N. Y. 
— 0M 


Navy Department Electrical 
Supplies. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
November 12, 19 and December 3 for the 
following electrical material: miscellane- 
ous electrical supplies for New Orleans, 
La., and Portsmouth, N. H.; one gener- 
ator for California City Point, California, 
and 44,000 incandescent lamps for Ports- 
mouth, N. H. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

NEW POWER COMPANY INCORPORATED—Articles of incor- 
poration of the Sierra Buttes Canal and Water Company has been 
filed in the county clerk’s office at San Jose, Cal. The company is 
formed for the purpose of acquiring and disposing of water for irri- 
gation, domestic and municipal purposes; the development of water 
power, the generation of electricity and all other lawful usages. The 
company is incorporated for fifty years. The capital stock will be 
$1,000,000. The amount actually subscribed is $11,000, of which 
E. A. Hayes subscribed $10,000, M. B. Hayes $500 and A. H. Michener 
$500. The directors for the first year will be E. A. Hayes, M. B. 
Hayes and A. H. Michener. 


UNION ELECTRIC LIGHT AND POWER TO VOTE ON IN- 
CREASE OF CAPITAL TO $18,000,000—The stockholders of the 
Union Electric Light and Power Company, of St. Louis, Mo., a sub- 
sidiary of the North American Company, will act on a proposition 
to increase ils capital stock from $10,000,000 to $18,000,000 on 
December 2. It is understood that the principal reason for the 
extension of the working funds of this company is that the company 
has made great improvements locally, which have necessitated fresh 
capital. The company also desires to care for the $3,000,000 five 
per cent collateral trust notes, falling due February 15, 1909, which, 
under their issuing agreement, must be paid or included in the 
new indebtedness, before any additional liabilities can be incurred. 


FISHER SYNDICATE SECURES CONTROL OF ANOTHER 
ELECTRIC LINE—At a meeting of the stockholders, the deal’ by 
which the Fisher syndicate, of Joliet, Ill., assumes control of the 
Bloomington, Pontiac & Joliet Electric Railway was approved and 
the formal transfer voted. The resignation of President J. A. 
Carothers and Secretary A. C. Folsom, both of whom were directors, 
were filed and C. E. Legg, also a director, retired. H. A. Fisher was 
elected president; John K. Newhall, secretary, and L. D. Fisher, 
general manager and director, W. H. Ogan, of Tipton, Ind., engi- 
neered the deal and will assist in financing the road. The capital 
stock will be increased to $2,500,000 and the extensions to Bloom- 
ington and Joliet will be pushed. At present the road is in operation 
only between Pontiac and Dwight. With the construction of the 
lines over the present gaps continuous trolley lines between Chicago 
and St. Louis will be assured. 


WESTERN ELECTRIC COMPANY REPORT—The gross sales 
of the Western Electric Company for the fiscal year ending Novem- 
ber 30, 1907, are officially estimated at $50,000,000. According to 
a report from Chicago the forthcoming annual report will conipare 
as follows: 1907, gross sales, $50,000; 1906, $69,245,331; 1905, $44,- 
145,753; 1904, $25,500,000. In other words the current fiscal year 
has been the best, with the exception of last year, in the company’s 
history. It stands midway between last year and the previous 
year in point of volume of business and earnings. Like all other 
industrial companies, the Western Electric has had to face an ad- 
vancing operating ratio, but officials say not a disproportionate one. 


This fiscal year's decrease in gross sales exceeded twenty-seven per. 


cent, as against the previous year's increase of more than fifty-six 
per cent. The current business outside of the telephone department 
is one-third larger than a year ago. The Chicago report adds: 
“There has been so much gloomy talk about the company’s current 
business it will surprise most people to learn that the company is 
putting more men to work than it is discharging. Paralysis of 
the telephone industry, however, has cut a big hole in Western 
Electric’s gross output, and its payroll is fully twenty per cent 
smaller than it was a little more than a year ago when it was ab- 
normally high. Western Electric’s telephone manufacturing busi- 
ness is not half as large as it was, while its electrical industry has 
nearly doubled.” 


PERSONAL MENTION. 
MR. F. R. YARBROUGH, for two years manager of the Atlanta, 
Ga., office of the Southern Bell Telephone and Telegraph Company, 
has resigned. 


MR. M. A. BEAL has resigned his position as manager of the 
Rockford Edison Company, Rockford, Ill., to look after business in- 
terests in the East. Mr. Beal has been connected with the electric 
light service of Rockford for the past twenty years. 


MR. GEORGE L. WRIGHT, superintendent of the Oswego, N. Y., 
Traction Company since its absorption by the Beebe syndicate has 
resigned and has been succeeded by William E. Haven. Mr. Haven 
was formerly assistant superintendent of the Auburn & Syracuse 
Electric Railroad Company. 


MR. RICHARD BARRATT, who has been superintendent of the 
East End Passenger Railway Company, Williamsport, Pa., for the 
past three years, has been promoted to be superintendent of the 
Milton & Lewisburg line which is owned by the Railways Company 
General. Mr. Barratt will have his office at Milton, Pa. 


MR. MILTON C. ROACH, for many years assistant general pas- 
senger agent of the New York Central & Hudson River Railroad, 
during which time he conducted a large number of special trains 
to conventions in which central station and street railway men were 
interested, for some time past has been interested as secretary 
and treasurer of the Huntoon Spring Water Company. This 
company has installed one of the most extensive plants in the 
world for the bottling of spring water at Ellenville, N. Y. This 
water is taken from a newly discovered natural spring in the 


. Shawungunk Mountains in Ellenville, and chemical analysis shows 


it to be the purest potable water obtainable. On Saturday, October 
19, Mr. Roach entertained a number of prominent New York bank- 
ers and business men, the party going in a special train from 
New York city to Ellenville. Among the electrical men present 
were H. L. Shippy, treasurer of the John A. Roebling’s Sons Com- 
pany, and Cyrus O. Baker, the well-known platinum king. 


MR. C. F. be MURALT, a well-known New York consulting engi- 
neer, has been appointed to fill the recently created chair of ap- 
plied electrical engineering at the University of Michigan. Pro- 
fessor Muralt, who has assumed his duties at the university, will 
continue in active practice, as it is the desire of the university 
authorities that the instruction in the new department shall be 
under one who is in close touch with the advances in the application 
of electricity in its various branches. Professor Muralt was born in 
Brooklyn in 1873, and received his education jn the Polytechnic at 
Zurich, and at the University of Munich, Germany. For several 
years he was connected with the General Electric Company, working 
through the Schenectady shops, after which he was sent to Geneva, 
Switzerland, to take charge of the power and lighting department 
of that office. In this capacity he carried out important pioneer 
work, including the city lighting plant of Madrid, Spain, the first 
European instaliation to use high-tension transmission and large 
underground transformer stations, During his stay in Europe, Pro- 
fessor Muralt maintained for his company the record for high- 
voltage construction, and during this time he was in close touch 
with the developments in three-phase railway apparatus. In 1903 


he returned to New York and organized the firm of Muralt & Com- 
pany, consulting engineers, and since that time he has carried out 
a number of important installations. Professor Muralt is a member 
of the American Institute of Electrical Engineers, and has con- 
tributed a number of papers to the transactions. These include 
“Notes on European Practice in Polyphase Alternating-Current 
Railway Work” and “Heavy Electric Traction Problems.” Under his 
supervision, Muralt & Company has begun the publication of “The 
Electric Trunk Line Age.” a monthly journal devoted to problems 
of heavy electric railroading, which is especially designed for rail- 
road officials and others interested in bettering traffic conditions on 
trunk lines. 
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." ELECTRIC LIGHTING. 


BLOOMINGTON, ILL.—The municipal electric light plant' wil 


install fifty new lights. 


RANDOLPH, VT.—The White River Electric Company’s contract 
for lighting the village has been renewed. 


CHEWELAH, WASH.—The council has let the contract for the 
electric light plant to Fairbanks, Morse & Company, Chicago, Ill. 


MONTEREY, CAL.—Improvements to cost $100,000 are being 
made at the plant of the Monterey County Gas and Electric Com- 
pany. 


TEAGUE, TEX.—The management of the Teague Electric Com- 
pany has let the contract for additional machinery to be used in 
its plant. 


WENATCHEE, WASH.—Wenatchee Electric Company will in- 


stall about twenty arc lights of 2,000 candle-power on the main 
street of Wenatchee. 


BURLINGTON, KAN.—The city council has made a five-year con- 
tract with the Burlington Electric Light and Power Company. 
Hitherto the city has paid for its lights by the month. 


ORANGE, TEX.—In accordance with a contract. entered into 
between the Orange Ice, Light and Water Company and the city 
council of Orange, ten additional arc lights will be installed. 


MARYSVILLE, CAL.—The city council has arranged for a num- 
ber of fifty-candle-power arc lights in the Fifth street subway. The 
lamps will be placed on the trolley poles of the Northern Electric 
Company. 


BEAUMONT, TEX.—At a meeting of stockholders and directors 
of the Beaumont Ice, Light and Refrigerating Company, action was 
taken looking to expanding the company’s plant and facilities in 
this city. 


WOODBURY, PA.—The Woodbury city council has passed over 
the mayor’s veto the ordinance for the purchase of land and the 
erection of an electric light plant for the city, and will proceed 
to install the plant. 


HILLYARD, WASH.—The Hillyard city council has decided to 
enter into a contract with the Washington Water Power Company 
for the installation of nine arc lights at $60 each per annum. The 
contract is to continue for five years. 


LEWISTON, IDAHO—Orofino is to have an electric light and 
water system. B. F. Lynch is securing data as to the cost of install- 
ing a water-power plant. The plan is to bring the water from 
a point about a mile up Orofino Creek. 


PLATTSMOUTH, NEB.—Plattsmouth streets will be lighted by 
Omaha power. A contract to furnish light to the city has been 
given to Earl C. Westcott, of this city, who is the agent for the 
Omaha Electric Light and Power Company. 


CONOWINGO.—The Conowingo Company has been organized 
with a capital of $10,000, with the privilege of floating bonds to the 
extent of $10,000,000, to generate electric current by means of a 
dam across the Susquehanna at Conowingo. 


READING, PA.—The Birdsboro Electric Company has given 
notice of a stockholders’ meeting to be held at the company’s office 
to approve or disapprove the increasing of the capital stock from 
$12,000 to $20,000. The time set for the meeting is December 7. 


WARSAW, N. Y.—J. C. Horning, of Lamont, is endeavoring to 
interest capitalists in a scheme to construct a dam across the East 
Koy creek at that place for the purpose of developing power for 
electric lights to be used in Castile, Silver Springs and Gainesville. 


MONTGOMERY, ALA.—It is rumored that the Montgomery Light 
and Water Power Company will spend $100,000 shortly in improving 
its gas and electric light system. The company proposes to double 
its line to Tallassee, thirty miles away, where the power plant is 
located. 


SILVER LAKE, ORE.—It is understood that C. L. Withers, of 
Portland, brother of C. N. Withers, of Paisley, will ship an electric 
power plant to Paisley, to be installed on the Chewancon river, 
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‘aie the town. ‘Power will be furnished, een flour mill and 
for lighting purposes., — " B 


PEORIA, ILL.—The Peoria Gas and Electric Company has re- 
ceived a new dynamo with a capacity of 3,000 lights. This will be 
installed as soon as the work of remodeling the power-house is 
completed. One hundred and fifty new arc lamps are to be put 
in operation. 


WASHINGTON, D. C.—The government has awarded contracts 
for the electrical work at the irrigation plant on the Salt river, 
Arizona. The Wagner Electric Manufacturing Company, St. Louis, 
Mo., will furnish the transformers, and the general, Electric Com- 
pany the switchboard apparatus. 


CENTRAL CITY, NEB.—L. E. Jenkins and J. Forrest, of Omaha, 
are promoting an electric lighting proposition for Central City, and 
are meeting with considerable success. If they receive the neces- 
sary encouragement they propose to put in a plant to cost not less 


than $10,000, and are willing to let local capital take half the 
stock. 


SCRANTON, PA.—By an arrangement with the Delaware. Lacka- 
wanna & Western Railroad the Scranton Electric Company has se 
cured additional power. Contracts have been entered into whereby 
the electric company gets all the power generated in the Lacka- 
wanna’s Hampton plant at night. This power is the equivalent of 
50,000 sixteen-candle-power lights. 


GRESHAM, ORE.—A surveying party is out on Oak Grove Creek, 
above Estacada on the Clackamas river, running lines for the 
establishment of a new electric power plant. Oak Grove Creek is 
a tributary of the Clackamas and offers good opportunities for 
power development. The plan is to construct a canal for a distance 
of eight miles along a hillside, which will give a fall of 1,000 feet 
and will generate 40,000 horse-power. 


NIAGARA FALLS, N. Y.—The street committee of the common 
council has reported the franchise of the Niagara Falls Lighting 
Company. By the terms of the franchise the company shall provide 
a surety bond of $10,000, guaranteeing that within two years from 


_ the time the franchise is signed, the company shall be actually de- 


livering power for commercial and lighting purposes. In the event 


of its failure so to do the franchise will be abrogated and the bond 
forfeited. 


HARTSELLE, ALA.—At a meeting of the stockholders of the 
Hartselle Electric Light and Power Company, the following officers 
and board of directors were elected: president, J. J. Cudd; secre 
tary and treasurer, J. Leldon Day. Board of directors: J. L. Day. 
M. D. Wiggins, J. C. Rogers, J. R. Sample and J. J. Cudd. A pur- 
chasing committee was also elected by the company and a suitable 
plant will be installed. The stock of the new company was readily 
taken up by local business men. | 


BATTLE CREEK, MICH.—The new lighting contract between 
the city of Battle Creek and the Citizens’ Electric Company has been 
signed. It covers a period of five years, from October 1, 1907, to 
October, 1, 1912. The Commonwealth Power Company has had a 
total of 165 lamps in operation under its contract, and will now 
contract to furnish all-night service on the same basis a8 the 
Citizens’ company. The Commonwealth formerly had thirty-six all- 
night lights at $77 per annum, and 135 midnight lights at $65 per 
annum. The Citizens’ company had thirty-two all-night lights at 
$77 and forty-nine midnight lights at $65, making a total cost to 
the city of about $16,734 annually. Under the new arrangement the 
city has contracted for about 246 all-night lights at $70 per annum, 
which will cost about $17,220, making an increase in the lighting 
cost of only $486, and giving all-night lights in all parts of the — 
city. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 


American Association for the Advancement of Science. Chicago, 
Ill., December. tchell 
South Dakota Independent Telephone | Association. Mitchel, 


S. D., January 8-9, 1908. 
Chicago Electrical Show. 
1908. Bete 
International Independent Telephone Association. Annual m 
ing, Chicago, 11l., January 21, 22 and 23, 1908. 


Coliseum, Čhicago, January 13-25, 
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© TELEPHONE AND TELEGRAPH. 
CHEHALIS, WASH.—The city council has passed an ordinance 


granting a franchise for a local system to the Northwestern Long- 


Distance Telephone Company. 


PEKIN, ILL.—The Bell Telephone Company has decided to re- 
build its entire system in Pekin. The plans for this proposed work 
have been in the hands of the officials for the past several months 
and they now state that a force of men will shortly begin work. 


RICHMOND, VA.—The Dinwiddie County Telephone Company 
has received its charter, and the board of directors has instructed 
Superintendent David A. Barner to begin the work of erecting poles 
and stretching wires at once. The central Office of the company 
will be at DeWitt. 


WOODSTOCK, N. B.—The citizens of Woodstock have decided to 
install and operate a telephone system. The organization wil] be 
controlled locally, and will be known as the Citizens’ Telephone Com- 
pany, Limited, with a capital of $24,000 divided into $10 shares. 
It is estimated that an automatic system can be installed for about 
$15,000. A considerable part of the necessary capital has already 
been subscribed. 


MILWAUKEE, WIS.—Fhe question of constructing an inde- 
pendent telephone toll line to be financed by capitalists interested 
in the Valley Telephone Company, Appleton, and the Milwaukee 
Independent Telephone Company, is under consideration. The pro- 
posed line is to connect all the independent exchanges in the 
state, and it is said that the new service will be in operation 
within six months. 


SPOKANE, WASH.—The Interstate Telephone Company has 
opened a second telephone line to St. Maries, Ida., east of Spokane, 
the service being by way of Mount Hope and Rockford. The two 
new circuits of the company between St. Maries and St. Joe have 
been completed, and also the construction of twenty miles of new 
line up the St. Joe river along the Chicago, Milwaukee & St. Paul 
Railway Company’s new line. The company will also extend the 
line to Harrison. 


ROCHESTER, N. Y.—The United States Independent Telephone 
Company has sold its holdings in the Home Telephone Company, 
of Jamestown, N. Y., to a group of Jamestown capitalists, repre- 
sented by Arthur C. Wade, of Jamestown. The negotiations looking 
to this sale were begun last winter. It is said that the Consolidated 
Telephone Company, of Buffalo, and the Jamestown company, 
through the Inter-Ocean Telephone Company, a long-distance sub- 
sidiary of the Consolidated, will hereafter hold a close working 
agreement as a result of this sale. 


HOUSTON, TEX.—The officials of the Houston Home Telephone 
Company, which is to install an automatic system in Houston, 
have deposited with the city assessor a certified check for $2,500, re- 
quired by the ordinance granting the franchise as an earnest that 
the company will within eighteen months from the date on which 
the franchise ordinance was adopted have completed ten miles 
of conduits and pole lines inside the city limits. Active work will 
begin within the next sixty days. The system will be extended 
to Houston Heights and a sub-exchange installed at that place. 


SPOKANE, WASH.—The Twisp-Barron, Twisp-Conconully and 
Twisp, Chelan and Wenatchee telephone lines are projects growing 
out of the visit of Forest Supervisor George W. Milham to Twisp, 
Wash., northwest of Spokane. The Twisp-Barron line extends forty- 
five miles to the north from Twisp, passing through Winthrop, 
Mazama, Robinson and to Barron in the Slate Creek mining district. 
The Twisp-Conconully line traverses forty miles to the eastward 
over the old Loop Loop road. The Twisp-Chelan line covers twenty- 
six miles to the southwest over the Gold Creek trail, and the 
Wenatchee extension adds seventy miles more. Mr. Milham has 


made a proposition that the department will furnish all the ma- 


terial for the construction of the lines and string the wires if the 
people will prepare, deliver and place the poles in position, and cut 
out the right of way. There is to be no charge for the use of the 
service. Instruments will be placed at the various points along the 
lines. Barron, Robinson, Winthrop and Mazama are now without 
telephonic communication with the outside world. 
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ELECTRICAL' SECURITIES. 

Once: again the market was characterized by falling prices and 
at the end of the week prices of securities had been reduced to 
new low levels, the losses running from five to fifteen points. The 
whole week was one of unsettlement, the Heinze United Copper 
smash, together with the Mercantile National investigation by the 
Clearing House committee, resulting in the retirement of the bank’s 
directorate, helped by the unfortunate investigations and disclos- 
ures now going on, giving little indication of immediate improve- 
ment. At the same time, the decline in values has discounted all 
adverse conditions that are apparent, and it is believed by many 
that purchases made at this time can not but show ultimate large 
profits. 

Dividends have been declared upon the following electrical sge- 
curities: Automatic Electric Company; regular quarterly dividend 
of two per cent, payable November 1. Montreal Light, Heat and 
Power Company; regular quarterly dividend of one and one-half per 
cent, payable November 15. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 19. 


New York: Olosing. 
Allis-Chalmers common .................. 6% 
Allis-Chalmers preferred ................. 15% 
Brooklyn Rapid Transit .................. 38% 
Consolidated Gas ....................... . 85% 
General Electric ........................, 109% 
Interborough-Metropolitan common ....... 1% 
Interborough-Metropolitan preferred ..... 17% 
Kings County Electric ............ veo ee 100 
Mackay Companies (Postal Telegraph and 

Cables) common ..................... 53% 
Mackay Companies (Postal Telegraph and 

Cables) preferred .................... 54 
Manhattan Elevated ..................... 112% 
Metropolitan Street Railway .............. — 
New York & New Jersey Telephone ......., 90 
Western Union .......................... 66 
Westinghouse Manufacturing Company 108 

Boston: Closing. 
American Telephone and Telegraph ....... 10034 
Edison Electric Illuminating ...... eee . 199% 
Massachusetts Electric ................... 39 
New England Telephone .................. — 


change carries out the plan which the company announced in July 
after the close of subscriptions to the $22,000,000 of new stock. 
Thirty thousand shares of stock were taken by a prominent London 
financier to be distributed to investors in England and Scotland. 
The American Telephone and Telegraph Company has had for 
several years a considerable number of stockholders in England. 
The listing of the stock on the London Exchange will give a near 
market to these holders as well as afford a means for distribution 
of the stock sent abroad in July, 


Philadelphia: Closing. 
Electric Company of America ............. 846 
Electric Storage Battery common ......... 35 
Electric Storage Battery preferred ........ 35 
Philadelphia Electric ..................... 6% 
Philadelphia Rapid Transit .............. 16% 
United Gas Improvement ................ 10% 

Chicago: Olosing. 
Chicago Telephone ....................... 107 
Chicago Edison Light .................... 137% 
Metropolitan Elevated preferred .......... 62 
National Carbon common ................ 70 
National Carbon preferred ................ 118 


Directors of the Commonwealth-Edison Company have declared 
a dividend at the rate of eight per cent on the first installments 
paid on Chicago Edison Company stock, covering a period from 
September 10 to November 1. 


OBITUARY NOTE. 

MR. ROBERT BARRY SULLIVAN, treasurer of the Denver Gas 
and Electric Company, Denver, Col., died on October 10 at Mercy 
Hospital, Denver, as the result of an operation for appendicitis. 
Robert Barry Sullivan was twenty-nine years old, having been born 
in Central City, Col., June 29, 1878. He was the only remaining 
son of Dennis Sullivan, one of Denver’s wealthiest citizens. He 
graduated from Yale in the class of 1900, and on February 1, 1902, 
was married to Miss Mary Morey. 
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ELECTRIC RAILWAYS. 
MANSFIELD, ILL.—The Mansfield council has granted a fifty- 
year franchise to the Corn Belt Traction Company. 


CROOKSTOWN, MINN.—At a meeting of the city council a 
street railway franchise was granted to W. A. Marin. The road 
is to be in operation within three years. 


GRAFTON, W. VA.—It is said that the Grafton Traction Com- 
pany, which is building a street railway over the principal streets 
of Grafton proper, will extend its lines to both West Grafton and 
South Grafton. 


HARRISBURG, PA.—Governor Stuart has approved the exten- 
sion of the line of the Shamokin & Edgewood Electric Railway Com- 
pany from Shamokin to Sunbury. This company is headed by ex- 
Congressman M. H. Kulp. 


OAKLAND, CAL.—Application for a franchise for an electric 
street-car line connecting the San Leandro road with the newly 
opened Toler tract has been filed with the board of supervisors. 
Ira A. Miller is behind the movement. 


NORTH ADAMS, MASS.—The contract has been let for the con- 
struction of the new high-tension line for the Berkshire street rail- 
way, the Adams selectmen having granted the necessary permission. 
The cost of the line is estimated at $65,000. 


SYRACUSE, N. Y.—Directors for the Syracuse & South Bay 
Electric Railroad Company were elected by the stockholders as fol- 
lows: A. K. Hiscock, W. M. Brown, of New Castle, Pa.; William 
Nottingham, W. A. Mackenzie, Jr., W. T. White, of Trenton, N. J., 
and Harry J. Clark. 


OMAHA, NEB.—It is expected to begin work at South Omaha 
in the early spring on the Omaha-Hastings interurban line, which 
will be rushed to completion at a cost of over $4,500,000. A part of 
the road will be in operation in about a year, and the whole project 
will be completed in two years. 


BLOOMINGTON, ILL.—The Bloomington, Pontiac & Joliet Rail- 
way Company has completed arrangements for the extension of the 
line to Joliet. The extension will be built south from Pontiac to 
Bloomington and from Dwight north to Joliet. Fisher Brothers, of 
Joliet, will do the construction work. 


WALTHAM, MASS.—The Massachusetts railroad commissioners 
have approved of the consolidation of the Waltham Street Railway 
with the Newton Street Railway Company, and an issue of 1,000 
shares (par $100,000) new stock of the Newton company is to be 
exchanged for Waltham company shares. 


COLUMBUS GROVE, OHIO—A movement is on foot to build an 
electric line from Delphos to Wapakoneta, passing through the towns 
of Kossuth, Buckland and Spencerville. The road will connect the 
Western Ohio and the Springfield & Fort Wayne lines. It will be 
an important link in the traction network in western Ohio. 


PUEBLO, COL.—The city council has granted a franchise to M. 
Douthitt to construct and operate an electric interurban line between 
Pueblo and Blende, using all city highways en route. It is the inten- 
tion of the interurban people to build immediately as far as the 
zine smelter, and later continue to Rocky Ford and La Junta. 


CHEHALIS, WASH.—The city council has granted a franchise 
to Ben J. Weeks and his associates under the name of Centralia- 
Chehalis Electric Railway and Power Company, for an electric rail- 
way in this city and between this city and Centralia. Mr. Weeks 
is to begin work within sixty days and to have the road in oper- 
ation within one year. 

MARSHALLTOWN,. JOWA—The business men of Marshalltown 
have agreed to subscribe $25,000 for the Melbourne interurban proj- 
ect, promoted by Hamilton Browne. It is expected that the banks 
here will take over another $25,000, and if they do Browne agrees 
to build the road. A three per cent tax has already been voted 
to aid the project, but to get the tax the road must be built and 
in operation by July 1 next. 

OTTAWA, ILL.—The Chicago, Ottawa & Peoria Railway Com- 
pany has filed its written acceptance of the ordinance and franchise 
granted it about three months ago. It is not the intention of the 
company to do any actual building this year, but to complete atl 
the preliminary work and secure franchises in Minooka and Joliet 
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and the right of way between these cities, so as to avoid delay 
when work is begun in the spring. 


FOND DU LAC, WIS.—Work has been begun on the permanent 
survey of the Milwaukee & Fox river railway line out of Fond du 
Lac. The contract for the work has been let to the Milwaukee 
Construction Company. The line will connect with the Knox Trans- 
portation Company, either at Appleton or Kaukauna. It is ex- 
pected that the grading will commence this fall, but steel will not 
be laid until spring. A traffic arrangement will be made with the 
Milwaukee Northern. 


WAYCROSS, GA.—Application for a charter for a street rail- 
way in Waycross has been made, the capital being $300,000. The 
company will put down at least fifty miles of track, and will oper- 
ate extensively in Waycross and surrounding territory. A line to 
Blackshear and one to Waresboro will be added to the street rail- 
way system. The petitioners include a number of Waycross citi- 
zens, and several outside capitalists. It is thought that work on 
the system will commence within the near future, by the middle 
of November at the latest. 


WEST CHESTER, PA.—At a meeting of the borough council of 
West Chester, President A. Merritt Taylor, of the Philadelphia & 
West Chester Trolley Company, presented a plan for trolley freight 
through this borough from Coatesville and Kennett Square to Phila- 
delphia, under a joint arrangement of the Philadelphia & West 
Chester road and the West Chester Street Railway. Council granted 
to President Taylor authority to connect his tracks with the tracks 
of the West Chester road at the Green Tree Inn, thus completing 


the trolley line between Philadelphia and Coatesville, and then on 
to Parkesburg. 


LAFAYETTE, IND.—At the first day’s session of the October 
term of the county commissioners’ court a franchise was granted 
to the Chicago & Western Indiana Traction Company to construct 
and maintain an interurban railroad over and across described 
highways in Fairfield, Wea and Randolph townships in Tippecanoe 
county. Beginning at the south corporate limits of the city the line 
will run along the Southern gravel road and then along the Romney 
road, crossing a number of other highways. There are a number 
of provisions in the franchise. One is that the road shall run 
from Lafayette to Crawfordsville. 


PORTLAND, ORE.—Extensive improvements are to be made to 
the system of the Portland Railway, Light and Power Company. 
President B. S. Josselyn announces that more than 100 new cars will 
be added to the rolling equipment of the company’s lines this year; 
that a new ferryboat will be constructed for operation between the 
Oregon side and Vancouver, on the Columbia river; that club 
houses, models of convenience and comfort, will be built at the 
big Portland car barns; that additional electric power will be 
generated by enlarged plants, and that a central depot for the entire 
Portland system will be built as soon as the matter can be worked 
out. 


PORTLAND, ORE.—Prineville is the destination of an electric 
railroad that is being constructed by Portland and eastern capital 
from Eugene and Springfield, via the McKenzie river. The com- 
pany has acquired right of way for forty miles up that stream, 
has begun construction of its line from Eugene to Springfield, a 
distance of four miles, and is about to let the contract for a $40,000 
bridge across the Willamette river at that point. Behind the rail- 
road are the Story-Bracher Lumber Company, A. Welch and asso- 
ciated capitalists. A new railway system has been completed at 
Eugene. and this is to form the nucleus of the electrical development 
eastward from the Willamette valley to central Oregon. 


NEW MANUFACTURING COMPANIES. 
SPRINGFIELD, ILL.—The Ajax Battery Company has been in- 
corporated with a capital of $25,000 to manufacture batteries and 
other apparatus. The incorporators are: W. B. Davis, C. E. Gay- 
lord and W. T. Jones. 


PARKERSBURG, W. VA.—The Davis Electric Company, of this 
city, has been incorporated with a capital stock of $350,000, and the 
following local men are the incorporators: J. Mentor Caldwell. H. H. 
Dils, Samuel M. Dils, George P. Chase and Jesse R. Davis. The 
company has been formed to exploit the electro-medical battery 
invented by Jesse R. Davis. 


October 26, 1907 


INDUSTRIAL ITEMS. 

THE LIDGERWOOD MANUFACTURING COMPANY, 96 Liberty 
street, New York city, in bulletin No. 21 describes and illustrates 
slip drum electric winches for hauling in car floats. 

THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has published a very interesting booklet, entitled 
“Fuse Talks,” devoted to a study of the characteristics of “Noark” 
fuses. 

THE ROONEY ELECTRIC LAMP COMPANY, 155 East Twenty- 
third street, New York city, has ready for distribution some new 
literature describing and illustrating the ‘“Sun-Star” turn-down 
electric lamp. 

THE GOULDS MANUFACTURING COMPANY. Seneca Falls, 
N. Y., has published a handsome catalogue devoted to triplex power 
pumps and their many applications for modern buildings, factories, 
municipal and general water supply, and other hydraulic problems. 


THE WESTERN ELECTRIC COMPANY, Hawthorne, Ill, is 
making another distribution of the pamphlet devoted to its famous 
Hawthorne works. This pamphlet gives some indication of the 
great resources of the Western Electric Company for the building 
of power apparatus. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in the October 
issue of “Paistery’” describes and illustrates the weatherproof socket 
plug; Paiste rosette sockets, Fielding receptacles, Fielding bracket 
rosette, Fielding show-window receptacles. This bulletin will be 
sent to any one interested upon request. 


THE ELECTRIC MOTOR AND EQUIPMENT COMPANY, New- 
ark, N. J., announces that W. R. Grace, New York city, has placed 
a large order for a lot of electrically illuminated signs and decora- 
tive flashing effects for Chile, S. A., customers. Among the fea- 
tures is a large, waving Chilean flag, furnished with lamps of ap- 
propriate colors and flashing mechanism and motor. 


THE AUTOMATIC REFRIGERATING COMPANY, Hartford, Ct., 
has published a very instructive circular devoted to this company’s 
refrigerating system. The company announces that a customer has 
recently advised that as compared with ice bills of $150 and $160 
respectively for the month of May and June, his power bill to operate 
an automatic refrigerating system, maintaining a temperature of 
twenty-four degrees, instead of forty-four degrees, was respectively 
$31.56 and $34.52. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is mailing 
to the trade a price list dated October, 1907, which applies to the 
company’s 1906 and 1907 general catalogue No. 24. This price list 
has been revised to date and contains the very latest market figures 
in force at this time on all electrical appliances shown in the com- 
pany’s catalogue. It will therefore be of considerable interest and 
benefit to all purchasers of electrical material, and the company re- 
quests that all holders of its catalogue who have not received a 
copy should write for one, In the back of the price list consider- 
able space is devoted to the W. U. steel bracket which is intended 
to replace the ordinary oak wood brackets. Attention is also called 
to the Central Electric Company’s fixture department, and an illus- 
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tration of a very attractive reading lamp is shown. The company’ 


states that this department is carrying a large assortment of the 
most up-to-date lamps and lighting fixtures and will be glad to sub- 
mit designs and quotations upon request. 


NEW INCORPORATIONS. 
AUSTIN, TEX.—The Texas-Oklahoma Telephone Company, of 
Paris. $5,000. Incorporators: T. A. Johnson, W. T. Scott, J. W. 
Ownsby and others. 


SPRINGFIELD, ILL.—The East St. Louis & Suburban Rail- 
way Company, located at East St. Louis. Increase in capital stock 
from $3,500,000 to $3,750,000. 


EATON, COLO.—Eaton Electrical Company. $25,000. Incor- 
porators: W. A. Farr, Roscoe Farr and G. H. Genio. To furnish 
light, heat and power to Eaton and the adjacent territory. 


COLUMBUS, OHIO—The Western Electric Company, Cincinnati. 
$50,000. Incorporators: Eldon R. James, Stanley M. Withrow, 
Frederick F. Downs, W. S. Berry and L. T. Milner. A reorganiza- 
tion of the Standard Electric Company. 


MUSKOGEE, I. T.—Bradley Power Company, with offices at 
Chickasha. $75,000. President, Lawrence Martin; vice-president, 
B. Seery; secretary and treasurer, R. A. Martin. To build and 
operate a water power plant on the Washita river. 


SPRINGFIELD, ILL.—Western Illinois Electric Traction Com- 
pany. $100,000. To build a road from Chicago to Aurora. In- 
corporators and first board of directors: M. M. Miller, Edmund 
J. Schmidt, Louis Crollman, Leo Michael and Will M. Klein. 


OLYMPIA, WASH.—Katalla Anthracite Coalfields Railroad Com- 
pany, of Seattle. $10,000,000. Incorporators: O. R. Reyburn, C. V. 
Totten, F. T. Wheeler. Object, to build a steam, tram or electric 
road from Controller Bay, Alaska, to Carbor Mountain and other 
points about the Bering Sea coal fields. 


SANTA FE, N. M.—Sacramento Power Company, Alamogordo, 
Otero county. Territorial agent F. Corp, at Alamogordo. $1,000,- 
000 divided into 10,000 shares of the par value of $100 each. In- 
corporators: U. S. Houghland and John A. Gilchrist, of Kansas 
City, Mo., and A. T. Payne, of Oklahoma City, Okla. 


LITTLE ROCK, ARK.—Earle Light and Power Company. $10,000. 
Officers and directors: president, L. J. Machen; vice-president, W. 
E. Duffus; secretary and treasurer, C. C. Bird. Directors: L. J. 
Machen, W. E. Duffus, C. C. Bird, C. T. Whitman, M. T. Boone, 
Dr. J. M. McBee, Charles G. Barton, J. F. Evans, J. H. Covey, Dr. 
Matthews and E. J. Badinelli. 


ST. JOSEPH, MO.—Missouri Valley Traction Company. $6,000. 
Organized to build the St. Joseph-Mirabile-Excelsior Springs trolley 
line. Stockholders: John I. McDonald, St. Joseph; H. G. Krake, 
St. Joseph; T. B. Campbell, St. Joseph; J. R. Sprague, Mirabile: 
L. L. Frost, Mirabile; George H. Morris, Mirabile; W. A. J. Bell, 
Excelsior Springs; A. M. Bates, Excelsior Springs; George Kidd. 
Excelsior Springs. To construct a trolley line in Buchanan, Clinton. 
Ray, Clay and Caldwell counties, for the transportation of freight 
and passengers. 


Reeord of Electrical Patents. 


Week of October 15. 


867,939. LINE-WIRE SWITCH-FROG FOR ELECTRIC RAIL- 
WAYS. Harry J. Beck, Winburne, Pa., assignor to S. B. Stine 
and J. C. Stine. Osceola Mills, Pa. An overhead switch with 


pivoted arm. 
868.110. ELECTRIC LAMP. Alexander P. McArthur, Orange, N. J. 
A refracting shade is mounted within the bulb. 


868,122. ELECTRIC INSULATOR. Francis J. Poinan, Rochester, 
N. Y. The insulator has a glass sleeve covering the pin. 
$68.128. ELECTRICAL MEASURING INSTRUMENT. Frank W. 

Roller, New York, N. Y. A movable coil instrument. 
868.141. FUSE-BOX. John O. Stivers, Denver, Col. A magazine 
fuse-box, 


868.171. CONTROL OF ALTERNATING-CURRENT MOTORS. 
Friedrich Eichberg, Berlin, Germany, assignor to General Elec- 


tric Company. The motor, started as a series machine, is con- 
trolled by a shunt coil. 


868,190. DYNAMOELECTRIC MACHINE. Charles D. Knight, 
Schenectady, N. Y.. assignor to General Electric Company. A 
method of core construction. 


868,222. ELECTRIC-RAILWAY SWITCH AND SIGNAL. Alice A. 
Roth, Buffalo, N. Y. An automatic switch controlled by the car. 


868,230. ELECTROMAGNETIC DEVICE FOR USE IN CONNEC- 
TION WITH RAILWAY APPLIANCES. Louis H. Thullen, 
_ Edgewood Park, Pa., assignor to the Union Switch and Signal 
Company, Swissvale, Pa. An alternating current coil and 
plunger magnet. 


868.231. SIGNALING SYSTEM FOR ELECTRIC RAILWAYS. 
Louis H. Thullen, Edgewood Park, Pa., assignor to the Union 
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Switch and Signal: Company; Swissvale, Pa. An alternating cur 
rent signaling system. ^ y a 


868,232. RELAY. Louis H. Thullen, Edgewood Park, Pa., assignor 
to the Union Switch and Signal Company, Swissvale, Pa. An 
insulating top. 


868,233. ELECTRIC IGNITER FOR GAS-STOVES. 
Turkington, Berkeley, Cal. A spark igniter. 


868,253. MANUFACTURE OF LITHOPONES BY ELECTROLYSIS. 
Jean B. Candau and August Candau, Eaux-Bonnes, France. Sul- 
ate of zinc is produced electrolytically and precipitated chemi- 
cally. 


Alfred M. 


868,110.— ELECTRIC Lamp. 


868,254. WATER-ALARM APPARATUS FOR VESSELS. Francis 
Daniel, West Somerville, Mass. An electrical alarm. 


868,283.. ELECTRIC-INCANDESCENT-LAMP BASE. Frederic H. 
Manchester, Providence, R. I., assignor to Providence Gas Bur- 
ner Company, Providence, R. I. A base embodying a porcelain 
sleeve and an enlarged annular flange. 


868,300. TERMINAL OR CONNECTING-CLIP FOR ELECTRIC 
WIRES. Harry E. Sohner and William H. Benjamin, Mont- 
clair, N, J. A terminal stamped from sheet metal. 


868,302. SIGNALING SYSTEM FOR RAILWAYS. Louis H. Thul- 
len, Edgewood Park, Pa., assignors to the Union Switch and 
Signal Company, Swissvale, Pa. A block signaling system. 


A 


868,171.—CONTROL OF ALTERNATING-CURRENT MOTORS. 


868,368. WIRE-SUPPORT. Louis Steinberger, New York, N. Y. A 
trolley ear. 

868,376. RAIL BOND. Darwin Ulke, Chicago, Ill., assignor to 
General Electric Company. A flexible bond. 

868,379. SYSTEM OF ELECTRICAL DISTRIBUTION. Ezechiel 
Weintraub, Schenectady, N. Y., assignor to General Electric Com- 
pany. The combination of one or more vapor electric devices 
which require excitation from an external source. 

868,380. SYSTEM OF ELECTRICAL DISTRIBUTION. Ezechiel 
Weintraub, Schenectady, N. Y., assignor to General Electric 
Company. The combination of a plurality of vapor rectifiers, 
one of them only being self-starting. 

868,381. MOTOR-CONTROL SYSTEM. Harold E. White, Schenec- 
tady, N. Y., assignor to General Electric Company. An electro- 
magnetically-controlled regulator. 

868,424. SIGNAL SYSTEM. Julian A. Gehrung, New York, N. Y. 
A despatcher’s signaling system. 
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868,460. COUPLING FOR ELECTRIC CABLES. Gustave L’Hoest, 


Brussels, and Henri Pieper, Liege, Belgium. A separable 


coupling. 
868,464. CONTROL SYSTEM. Arthur S. Mann, Schenectady, N. Y., 


assignor to General Electric Company. A control system, itself 


controlled by the load on the motor. 


868,467. BRUSH-HOLDER. Fred P. McBerty, Warren, Ohio, ds- 
signor to the Peerless Electric Company, Warren, Ohio. A 


swinging holder. 


868,468. ELECTROMAGNETIC APPARATUS. 
Jersey City, N. J. A locking device. 
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868,518. 
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ARC LAMP ELECTRODE. Chas. P. Steinmetz, Schenec- 
tadyf N. ¥., assighor to General Hlectric Company. The elec- 
trode consists of a powder mixed with. granules of a more re- 
fractory material. 


INSULATED RAIL-JOINT. Benjamin Wolhaupter, New 
York, N. Y., assignor to the Rail Joint Company, New York, 
N. Y. A joint with a short base-plate. 


INSULATED RAIL-JOINT. Benjamin Wolhaupter, New 
York, N. Y., assignor to the Rail Joint Company, New York, 
N. Y. The joint has side angle bars engaging under the head 
of the rail. 


868,379. —SYSTRM OF ELECTRICAL DISTRIBUTION. 


868,519. INSULATED RAIL-JOINT. Benjamin Wolhaupter, New 
York, N. Y., assignor to the Rail Joint Company, New York, 
N. Y. An auxiliary side rail bridges the joint. 


868,520. INSULATED RAIL-JOINT. Benjamin Wolhaupter, New 
York, N. Y., assignor to the Rail Joint Company, New York, 
N. Y. A joint with a sectional base-plate. 


868,530. TELEGRAPH AND TELEPHONE INSULATOR. John A. 
Cooper, Mercury, Tex. A slotted insulator. 

868,531. CONTROLLER-OPERATING MECHANISM. Clarence T. 
Crocker, Norwood, Ohio, assignor to the Bullock Electric Manu- 
facturing Company. A regulator for controller handles. 

868,544. TELEPHONE ATTACHMENT. Joseph <A. Gordon, 
Shawnee, Okla. An auxiliary mouth-piece. 

868,576. POLE-CHANGER. Ewing McLean, Greencastle, Ind. A 
device for converting direct current into an alternate pulsating 
current. 

868,580. DYNAMOELECTRIC MACHINE. William D. Pomeroy, 
Norwood, Ohio, assignor to the Bullock Electric Manufacturing 
Company. A device for producing axial movement of generator 
frames. 

868,581. SELF-WINDING CLOCK. Arthur F. Poole, Santa Bar- 


bara, Cal. The clock is wound by an oscillating magnet arma- 
ture. 


868,460.—CouPpLING FOR ELECTRIC CABLES. 


868,587. SELF-WINDING ELECTRIC CLOCK. Cleaver W. Wag- 
ner, Danville, Pa., assignor to Automatic Clock Company, Dan- 
ville, Pa. The clock is wound by a ratchet moved by a magnet. 

868,594. ATTACHMENT FOR PARTY-LINE TELEPHONES. 
James H. Blythe, Denver. Col. A device for cutting out all 
the telephones but one. 


868,596. POTENTIAL-STARTER ATTACHMENT. Herbert W. 
Cheney, Norwood, Ohio, assignor to Allis-Chalmers Company, 
and the Bullock Electric Manufacturing Company. A controller 
biased toward the “off” position but can be unbiased when in 
the “running” position. 

868,621. 
cago, Ill. A telegraph instrument for attaching to the arm. 


TELEGRAPHIC INSTRUMENT. Jerome P. Zelenka, Chi- 
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AN AUTOMATIC RHEOSTAT. 
During the last few years a great deal of advance in the 
This is 
particularly true of those applications of the motor to machine 


automatic control of electric motors has been made. 


tools which require periodical reversal, such as planers and 
shapers, and also to motors used for elevator purposes, in which 
it is desirable to place the speed of running and the rate of 
acceleration beyond the control of the operator. The method 
has also been extended to railway operation with guccess. 

There are several means of accomplishing this automatic 
control. Generally a system of switches, operated either by 
clectromagnets or pneumatically, regulate the amount of 
resistance in circuit with the motor at the start, and auto- 
matically decrease this as the current through the machine 
decreases. Such switches are usually controlled electrically 
and frequently depend for their action upon the counter- 
electromotive force set up in the motor armature. Some of these 
systems have been carried to a high state of development, and 
are in fact not as complicated as they at first seem. They 
have also shown great reliability; for example, a certain elevator 
equipment in one of the tall office buildings in New York city 
has not been interrupted by a failure of the controllers at all 
during several years of operation. This controller is of the 
electromagnetic type, coil and plunger magnets opening and 
closing switches which regulate the resistance according to the 
speed of the motor. | 

A very pretty svstem of automatic control of motors has 
recently been brought out in Germany by Dr. Martin Kallman, 
who described his arrangement in a recent issue of the Elec- 
frotechnische Zeitschrift. 
has been abolished and advantage taken of the high temperature 


In this system the automatic switch 
resistance coefficient of iron. As is well known, when iron is 
heated to a low red heat, the resistance is about eight times that 
vf the same iron when cold. It is this characteristic that is 
utilized in the ballasts of the Nernst lamp for maintaining a 
constant current irrespective of variations in the voltage of the 
supply. When used for starting motors, the iron is raised to 
a red heat and connected in series with the motor armature. 
At this time it offers the greatest resistance and limits the cur- 
rent to a safe value for starting. As the motor speeds up, the 


current through its armature, of course, decreases, which 


decrease allows the temperature of the iron to decrease, and also 
its resistance, and thus automatically compensates for the 
increase in counter-clectromotive force. For successful use, il 


ix, of course, essential that the iron should be red hot before 
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it is connected in circuit with the motor, or should be designed 
so as to come to a red heat practically instantaneously and 
before any damage can be inflicted upon the armature by the 
current which flows immediately after closing the starting 
switch. A simple switching arrangement is all that is necessary 
for the first system. The movement of the controller from the 
off-position closes the circuit through the resistance, the next 
throws this in series with the motor. The last step cuts out 
the resistance, connecting the motor directly across the line. 
Thus, there are but three controller steps, not including the 
off-position. 

When it is permissible to connect the motor and resistance 
in series and throw them directly across the line, the switching 
arrangement is even simpler, and for small motors this system 
might be used advantageously, provided, of course, the iron 
resistance is so formed that it will heat up rapidly. For this 
purpose, resistances constructed somewhat on the order of the 
Nernst ballast have been used effectively, the desired starting 
current being provided for by connecting as many of the small 
ballasts in parallel as may be necessary. 

Sometimes the starting conditions are more severe than can 
be taken care of by the simple change in resistance of the start- 
ing rheostat. In this case any of the automatic systems may 
be utilized, the number of steps, of course, being decreased in 
order to utilize this property of the iron resistance. A simple 
arrangement, proposed for this purpose by Dr. Kallmann, is 
operated by a single electromagnet which automatically cuts out 
the resistance in two steps. 

The system, as outlined, is exceedingly simple and easy of 
application. By properly designing the starting resistance any 
desired rate of acceleration, within safe limits, may be secured, 
and if the iron resistance be properly protected, there is no rea- 
son why it should deteriorate. Oxidation can not take place if 
oxygen can not reach the metal. This system may find a wide 
field of useful application. 

THE ELECTRIC MOTOR IN NEWSPAPER WORK. 

The application of the motor drive to printing-press opera- 
tion is now a matter of course in every modern plant where 
cheap power is available, and the advantages of the electrical 
method are so great that in many cases the cost of power is 
actually a secondary matter. Twenty to thirty per cent is a 
conservative estimate of the increase in production rate obtain- 
able in an individually driven job printing house. It is but 
natural that the success of the small motor in the general print- 
ing field should lead to its application to the broader sphere of 
newspaper manufacture, and the variety of uses to which motors 
can be put in the plant of a great modern daily is little less 
than remarkable. Comparatively few newspapers have as yet 
been equipped in this way, but as far as installations of indi- 
vidual motors have been made, the results have proved that no 
other form of power can turn out the work which electricity can 
perform. 


In the most recent work, two motors are applied to each large 


press, one being much larger than the other, say fifty horse- 
power against five. The smaller motor is used merely for turn- 
ing over the press at a slow speed in starting up, and, if desired, 
ihe larger unit can be made to cut in automatically when the 
speed reaches the proper point. Safeguards in the more highly 
developed controlling apparatus prevent the flow of excessive 
currents in case the power supply fails and is resumed, through 
the medium of a rheostat which is automatically returned to the 
maximum resistance position when the potential across its motor 
fails. Automatic control relieves the press operator of anxiety 
about the electrical apparatus and enables him to give full atten- 
tion to the adjustment of the mechanical parts of the press— 
which are the real problems of difficulty nine times out of ten. 
In turning out an edition a flaw in the paper or a defect in 
the machinery need instant remedy if time is not to be wasted, 
and the simplicity and reliability of electric power contribute 
definitely to this end. 

It is outside the field of presswork, however, that the novelty 
of electric motive power appears in newspaper application. The 
most rapid handling of copy between reporters, editors and the 
composing room calls for the use of a motor-driven conveying 
system of high capacity to shorten the time of transit between 
the desk and the linotype machine. The power required for 
this work is small, seldom exceeding one-half horse-power for 
each conveyer system, but in no place in the establishment is 
a motor more useful. The driving of linotype machines by 
individual motors of about one-quarter horse-power rating is as 
settled a practice as the use of larger motors on the presses 
themselves. The production of motors which start without the 
use of a hand-operated rheostat saves valuable time, and in the 
most advanced practice the circuits are so arranged that when 
a linotype operator seats himself at the machine, the act starts 
the motor and throws on the incandescent lamp above the keys. 
In the composing room itself, the use of smal) motors to drive 
copy-carriers between proofreaders’ desks and the desk of the 
copy-cutter greatly facilitate the speed of production and does 
away with the errand boy problem. 

To list all the machines in a newspaper office which can be 
acceptably driven by motors, and to discuss the particular advan- 
tages of each would require more space than is at hand, but the 
variety is suggested by the range in each separate department. 
In the composing room, besides the motors already mentioned, 
we find place for the three-horse-power matrix roller, which 
forces the linotype form to make an impression upon the papier- 
maché matrix subsequently to be used in the casting pots of the 
stereotyping division, where the actual type used on the presses 
is formed. Small repairs on the linotype machines in a large 
office demand the presence of a lathe and metal saw, and each 
of these can be profitably driven by a motor of about one horse- 
power rating. The handling of the matrices between the com- 
posing and stereotyping departments of a modern daily is a deli- 
cate task, but after the matrix has been heated in a revolving 


roaster, requiring, say one-quarter horse-power, its transportation 
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to the stereotyping section, if on another floor, can be readily 
effected by the use of parallel endless-belt conveyers. 

In any large office using stereotypes, the latter require a 
considerable amount of trimming and facing, cutting and shav- 
ing before the plates can be placed upon the press bed. These 
machines require ordinarily from three to five horse-power each 
when individually driven, and to fit them to the needs of such 
departments special ingenuity in control has been demanded of 
the manufacturing companies. Thus in the case of the curved 
shaver, requiring about three horse-power, a single turn of the 
machine is all that is needed, and the machine must be stopped 
the instant the turn is made. In addition to opening the cir- 
cuit, therefore, the armature of the motor, in one of the best 
equipments of this kind, is short-circuited at the moment of 
the turn’s completion, or just before, so that the braking action 
is of the utmost help in stopping. Beading machines, bevelers, 
Jig saws, drills, circulating pumps, elevators, paper hoists, dumb- 
waiter hoists for handling cuts, paper conveyers between press- 
rooms and mailing departments, addressing machines, grinders 
and powdering machines, etching and routing machines, whose 
cutters make sometimes as high as 20,000 revolutions a minute, 
all find the electric motor economical and reliable as a driving 
power in a large newspaper installation. Cleanliness is found 
at every step in an electrically equipped office. 

The first cost of an individually driven installation in a large 
newspaper office is necessarily rather high, considering the 
specialization of the machinery, the severity of the conditions 
imposed upon much of the controlling mechanism, and the 
importance of a rugged design in the motors themselves. The 
irregular nature of the work, however, with its frequent extra- 
ordinary demands for forced production, enables the individual 
drive to be installed at a far greater advantage than would be 
obtainable on the group plan. Group driving of large presses 
and linotypes is almost out of the question, and the auxiliary 
‘machinery lends itself much more to careful direct-connected 
applications than to treatment in groups. The elimination of 
shafting and belts is worth all it costs in a busy newspaper office. 


THE DISCOMFORTS OF RAILROAD TRAVEL. 

As the public becomes familiar with the comforts of travel- 
ing in electric trains, it also becomes more impressed with the 
discomforts due to the dust and smoke of the locomotive of the 
steam train. Formerly these were endured as necessary evils, 
but to-day, when many cities are taking vigorous steps to clear 
themselves of smoke and other similar nuisances, the demands 
upon the railroads for abolishing the smoke nuisance are becom- 
ing more insistent. 

A certain amount of dust and soot seems to be inseparable 
from a train drawn by a steam locomotive, but it does seem 
as if more care in this matter, the use of better coal or an 
improved furnace, would greatly reduce the nuisance. One, 
to-day, can not travel on a steam train without becoming 
begrimed with soot and dust, and the belief that this is not 
all unpreventable does not tend to help him’ bear it with more 


patience. 
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A great deal of this annoyance is, of course, avoided on the 
electric train, but even here care of the road-bed is essential 
if the maximum comfort is to be attained. Before the intro- 
duction of the automobile the dust of travel was due largely to 
the horses. The natural thought was that eliminating the horse 
would practically eliminate the dust, but unfortunately this 
conclusion was unjustifiable, as the new vehicles, due to their 
high speed, raise more dust than the old. So, too, a rapidly 
moving electric train will raise a cloud of dust if the road-bed ` 
is dusty, and the electric road which seeks to provide the greatest — 
comfort for its patrons will not neglect those precautions against 
the trouble which are to-day available. 


——_ _. 


THE WESTINGHOUSE COMPANIES’ RECEIVERSHIP. 

One of the unexpected results of last week’s money panic 
was the announcement that receivers had been appointed for 
several of the Westinghouse companies. The trouble, it is 
stated, was the inability of these companies to raise money to 
meet the daily expenses. No question is raised regarding the 
sound condition of all three of the companies, and it is well 
known that they have all been busy and still have many orders 
to fill. The latest financial reports have shown them to be in 
However, ready money must be 


available for meeting daily needs and when this can not be 
obtained, the best interests of all are protected by taking such 
steps as has been done here. 

It is greatly to be regretted that a financial stringency, 
brought about by speculative methods, should so tie up money 
as to interfere with legitimate interests. When those engaged 
in speculation are, through position and influence, permitted 
to borrow all available money, manufacturers and others nec- 
essarily have difficulty in obtaining that needed to meet their 
immediate obligations, and industries in excellent condition are 
obliged to take some action to protect themselves and their 
creditors until money may be had. 

In the case of the Westinghouse companies, it is noteworthy, 
not only that they have been brought up to a most flourishing 
condition, but, that Mr. George Westinghouse, who owns the 
controlling stock of the companies, does not use their credit 
for his private ends, but actually brings his personal resources 
to their assistance. In other words, he lends to his companies 
when necessary instead of borrowing from them, as is too fre- 
quently done by others in similar influential positions. It is the 
latter practice, that of using position for personal ends, that has 
done so much to bring about the present unfortunate financial 
situation. 

Probably there is no one in the country to-day who stands 
out more prominently in the industrial world than George 
Westinghouse, and who is more likely to be pointed out as 
typical of the successful American manufacturer. He has made 
his name of world-wide repute, and the whole industrial world 
will rejoice to learn that the work of the companies will go 
steadily on, as the present difficulty is merely temporary and 


will soon be relieved. 


702 


Annual Meeting of General 
Electric Company 
Managers. 

The first session of the annual meeting 
of the managers of the General Electric 
Company was held on the afternoon of 
Monday, October 28, at the main office 
of the company, Schenectady, N. Y. 

Owing to the national interest taken 
in the business affairs of the industrial 
world to-day the principal topic during 
the afternoon was a discussion of the gen- 
eral situation in the electrical field. Due 
to the fact that Vice-President J. R. Love- 
„joy has not entirely recovered from his 
recent illness, Vice-President B. E. Sunny, 
of Chicago, presided. The satisfactory 
condition of the company’s business was 
indicated by a statement that orders re- 
ceived during the current year to date 
excecded those of the corresponding period 
of last year by fully fifteen per cent. The 
volume of orders and prospective demand 
for supplies and for the various lines of 
smaller electrical devices which the com- 
pany manufactures is very satisfactory. 

Dr. Thomas Addison, manager of the 
Pacific Coast territory, reported a recent 
order for a Curtis steam turbine generator 
of unusual size. This machine, which 
will be one of the largest power-producers 
ever built for electrical purposes, will have 
a normal capacity of 20,000 horse-power. 

Generally encouraging sentiment re- 
garding the business outlook prevailed 
among the company’s managers. The 
company’s foreign business continues to 
show gratifying increases. 

Among those in attendance were the 
following: C. A. Coffin, president; E. W. 
Rice, Jr., vice-president ; Hinsdill Parsons, 
vice-president; B. E. Sunny, vice-presi- 
dent, Chicago; Anson W. Burchard, assist- 
ant to president; M. F. Westover, secre- 
tary; H. W. Darling, treasurer; Edward 
Clark, general auditor; J. R. McKee, man- 
ager power and mining department; W. J. 
Clark, manager foreign department; C. D. 
Haskins, manager lighting department; 
J. G. Barry, manager railway depart- 
ment; D. R. Bullen, manager supply de- 
partment; G. E. Emmons, manager Sche- 
nectady works; W. C. Fish, manager 
Lynn works; George F. Morrison, mana- 
ger Harrison works; Thomas Addison, 
Pacific Coast manager; E. D. Mullen, 
manager Philadelphia office; C. B. Davis, 
manager Boston office; General Irving 
Hale, manager Denver office; T. Beran, 
manager New York office; A. F. Giles, 
manager Atlanta office; J. B. Pevear, 
manager Cincinnati office; E. E. Gilbert, 
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turbine sales manager; P. D. Wagoner, 
transformer sales manager; A. D. Page, 
manager incandescent lamp sales; W. L. 
R. Emmett, engineer lighting department ; 
D. B. Rushmore, engineer power and min- 
ing department; M. P. Rice, publication 
bureau; F. H. Gale, in charge of adver- 
tising. 

— 0 
Interborough Rapid Transit 
Report. 

The income account of the Interborough 
Rapid Transit Company for the year 
ended June 30, 1907, shows earnings for 
the stock equal to 10.61 per cent on the 
$35,000,000 authorized and outstanding, 
as compared with 9.05 per cent for the 
previous year. Nine per cent dividends on 
the stock are necessary in order to meet 
the interest charges on the Interborough- 
Metropolitan four and one-half per cent 
bonds. 

The increase in earnings during the 
year was substantial, while the manage- 
ment reports that so far in the current 
year the earnings have shown still fur- 
ther gains. It is also expected by the 
management that with the opening, about 
the first of next January, of the Brooklyn 
extension of the subway, the company’s 
earnings will be added to materially. 

The gross earnings for the year are 
given at $22,363,802, an increase of 
$2,668,208 over 1906. The operating ex- 
penses were $9,593,331, an increase over 
1906 of $1,192,507. Other items are as 
follows: Other income, $815,832; total 
income, $13,586,303; charges (not in- 
cluding Manhattan dividend) $5,753,860; 
Manhattan dividend, $4,116,000; total 
charges, $9,869,860; balance, $3,716,444 ; 
dividends, $3,150,000; surplus, $566,443. 

— 0 


Mont Cenis Tunnel to be 
Electrified. 


As was expected the opening of the 
Simplon tunnel has had its effect in de- 
creased traffic through the older Alpine 
tunnels. In order to put the Mont Cenis 
tunnel in a condition to maintain more 
effective competition with the other tun- 
nels, it has been decided to equip it for 
electric traction. After communications 
with the Italian government, the presi- 
dent of the council of the Mont Cenis 
tunnel has announced that the line will 
be electrified between Bussoleno and Mor- 
dane and that a second track will be laid 
between Turin and Mont Cenis. The cost 
of the work will be covered by the $180,- 
000,000 voted for public works last year. 
The French government has recently 
spent $7,000,000 on building a double 
line approach from the French side, and 
intends to spend $5,000,000 in improve- 
ments at Mordane Station. 
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Organize Cleveland Section 
of American Institute of 
Electrical Engineers. 


About sixty members and associates of 
the American Institute of Electrical En- 
gineers met in the Electricity Building 
of Case School of Applied Science, Cleve- 
land, Monday evening, October 28, to per- 
fect an organization to be known as the 
Cleveland section of the American In- 
stitute of Electrical Engineers. The meet- 
ing was called to order by Professor H. B. 
Dates and Albert M. Allen was elected 
temporary chairman. 

Mr. Allen introduced Paul Spencer, of 
the United Gas Improvement Company, 
Philadelphia, Pa., who addressed the 
meeting, outlining the advantages which 
would accrue to the men then present 
hy organizing as a regular branch of the 
Institute. A committee on by-laws was 
appointed and reported later in the eve- 
ning a set of by-laws which was adopted. 
The following officers were elected: Chair- 
man, Professor H. B. Dates, Case School 
of Applied Science; secretary, F. M. Hib- 
hen, Cleveland Electric Illuminating Co.; 
managers, C. W. Ricker, Cleveland Con- 
struction Company, A. C. Eastwood, Elec- 
tric Controller and Supply Company, and 
C. E. F. Alm, consulting engineer, 
Cleveland. A committee was appointed to 
consider the advisability of admitting to 
the section engineers who are not members 
of the American Institute of Electrical 
Engineers. 

— 0 

Canadian Society of Civil 

Engineers. 


The following schedule of business and 
sectional meetings, to be held at the rooms 
of the society, 413 Dorchester street, West, 
Montreal, has been announced by the Can- 
adian Society of Civil Engineers; Novem- 
ber 14, mechanical section meeting; 
November 21, mining section; December 
5, general section meeting; December 12, 
business meeting; December 19, electrical 
section meeting. 

January 9, 1908, mechanical section 
meeting; January 16, business meeting; 
February 6, mining section meeting ; Feb- 
ruary 20, general section meeting ; March 
5, electrical section meeting; March 1%, 
business meeting; March 19, mechanical 
section meeting; April 3, mining section 
meeting; April 17, general section meet- 
ing: Mav 1, business meeting. 

The officers of the sections are as fol- 
lows: 

Electrical section—R. A. Ross, prest- 
dent; A. A. Dion, vice-president. 

Mechanical section—J. A. Jameson, 
president; R. J. Durley, vice-president. 

Mining section—J. Hardman, presi- 
dent; G. H. Duggan, vice-president. 

General section—L. G. Papineau, prest- 
dent; R. S. Lea, vice-president. 


November 2, 1907 


The American Street and In- 
ferurban Railway Account- 
ants’ Association. 

The eleventh annual meeting of the 
American Street and Interurban Railway 
Accountants’ Association was held at At- 
lantic City, N. J., October 15 and 16. 
President C. L. S. Tingley called the 
meeting to order at the Hotel Chalfonte, 
at 10 a. M., Tuesday, October 15. Fol- 
lowing the president’s annual address, 
John I. Beggs, president of the American 
Street and Interurban Railway Associa- 
tion, addressed the convention, after 
which the secretary-treasurer’s report was 
presented. This showed a total membership 
of 246, a gain of forty-six since the last 
convention. The total receipts for the 
year were $1,785.30, and the disburse- 
ments $1,446.43. 

C. F. Balch, special examiner of rail- 
way accounts for the Interstate Commerce 
Commission, addressed the convention 
briefly, and was followed by W. J. Myer, 
representing the Second District of the 
New York State Public Service Commis- 
sion. Mr. Myer was followed by H. M. 
Edwards, representing the National Elec- 
tric Light Association. 

A paper entitled “Park Accounting” 
was read by Frank J. Pryor, Jr., comp- 
troller of the American Railways Com- 
pany. 

W. M. Steuart, of the division of sta- 
tistics and accounts of the Bureau of 
Manufactures of the Department of 
Commerce and Labor, addressed the con- 
vention. 

Meetings were also held on Wednesday 
afternoon and on Thursday morning. 

The following officers were elected: 
president, F. R. Henry, auditor, United 
Railways Company, St. Louis, Mo.; first 
vice-president, R. N. Wallis, treasurer, 
Fitchburg & Leominster Street Railway 
Company, Leominster, Mass.; second 
vice-president, W. H. Forse, Jr., secre- 
tary, Indiana Union Traction Company, 
Anderson, Ind.; third vice-president, 
S. C. Rogers, treasurer and auditor, 
Mahoning & Shenango Railway and Light 
Company, Newcastle, Pa.; secretary and 
treasurer, E. M. White, treasurer, Bir- 
mingham Railway, Light and Power Com- 
pany, Birmingham, Ala.; executive com- 


mittee: the officers, and C. L. S. Tingley, 
second vice-president, American Railways 
Company, Philadelphia, Pa.; A. L. Linn, 
Jr., general auditor, Rochester Railway 
Company, Rochester, N. Y.; A. R. Pat- 
terson, general auditor, Savannah Electric 
Railway Company, Savannah, Ga., H. E. 
Wells, secretary and treasurer, Tri-City 
tailway Company, Davenport, Iowa. 
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The Allis-Chalmers Company. 

At the annual meeting of the Allis- 
Chalmers Company, held in Jersey City, 
N. J., on October 24, the following board 
of directors was elected: For the term 
expiring 1910—William W. Allis, Mil- 
waukee, Wis.; Lahman F. Bower, Mil- 
waukee, Wis.; Elbert H. Gary, Charles 
MacVeagh, William A. Read, Cornelius 
Vanderbilt, New York. For the term 
expiring 1909—Charles Allis, Milwaukee, 
Wis.; George Bullock, New York; Her- 
man W. Falk, Milwaukee, Wis.; William 
V. Kelley, Chicago, Ill; Max Pam, 
Chicago, Ill.; Walter H. Whiteside, Mil- 
waukee, Wis. For the term expiring 1908 
—Edward D. Adams, New York; Alexan- 
der F. Banks, Chicago, Ill.; Edmund C. 
Converse, New York; Mark T. Cox, East 
Orange, N. J.; Joseph S. Neave, Cin- 
cinnati, Ohio; Henry Woodland, Mil- 
waukee, Wis. 

The following officers were reelected: 

President, W. H. Whiteside. 

First vice-president, L. F. Bower. 

Second vice-president and treasurer, 
Henry Woodland. 

Third vice-president and secretary, 
W. W. Nichols. 

Comptroller, W. A. Thompson. 

Assistant to the president, M. C. Miller. 

Assistant secretary and attorney, Max 
W. Babb. . 

Assistant treasurer and assistant secre- 
tary, George A. Brewster. 

The report of President W. H. White- 
side to the stockholders was summarized 
in the last issue of the ELECTRICAL RE- 
View. This showed that, although for 
the fiscal year ended June 30 there was 
an operating deficit of $229,816, the re- 
turns for the quarter ended September 
30 had more than compensated for this. 
During the vear ended June 30 the com- 
pany met with a great many adverse con- 
ditions, and the great gains which were 
made during the months of April, May, 
June, July, August and September of this 
year, after the new works at West Allis 
had been gotten into working order, indi- 
cate the enterprise and progressive ability 
with which the president, Mr. Whiteside, 
has handled this situation. Coming at 
a time when the financial world was 
greatly disturbed and so many good indus- 
trials were being dumped on the markct 
in an effort to secure funds, the reassur- 
ing report of the Allis-Chalmers Company 
went far to hold up the prices of this 
and other industrials. 

On June 30 the orders on hand ag- 
gregated over $15,478,000. Foreign or- 
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ders booked show an increase of forty- 
five per cent over the previous fiscal 
period. Arrangements have been con- 
cluded for a more systematic and energetic 
exploitation of the company’s products in 
foreign countries, particularly Japan, 
China and South America. The company 
has completed the development and manu- 
facture of a wide range of electrical ap- 
paratus, steam turbines and hydraulic 
machinery, in addition to its large and 
growing business in steam engines, pump- 
ing engines, flour-mill machinery, saw- 
mill machinery, mining machinery and 
crushing and cement machinery. 

In shop facilities such improve- 
ments in methods have been effected that 
with an increase of over 9,000 in the 
number of workmen, more than thirtv- 
eight per cent for the vear, the rate of 
production per employé per annum is now 
over $2,000. 

— 0 
The Publicity Work of the 

Twin City Rapid Transit 

Company. 

E. W. Warnock, general passenger agent 
of the Twin City Railway Company, Min- 
neapolis and St. Paul, read a very in- 
teresting paper at the Atlantic City con- 
vention of the American Street and In- 
terurban Railway Association, describing 
the company’s publicity work, an abstract 
of which is given below. 

Two years ago the “Twin City Lines” 
completed and opened for travel the 
famous “Great White Way” electric line of 
eighteen miles from Minneapolis, Minn., 
to Lake Minnetonka. This line is now one 
of the really celebrated electric lines in 
the United States and has been the means 
of revolutionizing cottage and picnic life 
at Lake Minnetonka, “The Lake Beauti- 
ful” of the northwest. With the opening 
of this line, the company found a great 
many opportunities for expansion. The 
fleet of four large steamboats already 
operated on Lake Minnetonka was pur- 
chased and rebuilt. The company also 
built in its own shops six fast express 
boats, each seventy feet long and capable 
of a speed of fifteen miles an hour. The 
idea of this fleet was to encircle the shores 
of the lake and build up a summer cottage 
business for the electric line, as well as 
to offer transient tourists and excursion 
parties an opportunity to cruise the lake. 

To supply the demand of picnic parties, 
sixty-five acres on beautiful Big Island 
were purchased and converted into a most 
attractive picnic and amusement resort. 
This island is two niles distant from the 
terminus of the electric line, and three 
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large ferryboats which the company built, 
with a carrying capacity each of a thou- 
sand passengers, were put on to perform 
a shuttle service between the electric line 
and the park. One of the steam roads 
which had furnished service between 
Minneapolis and the lake was leased and 
electrified, giving the “Twin City Lines” 
two first-class routes between Minneapolis 
and the lake. In view of such broad de- 
velopment there was urgent need for the 
widest publicity in order to secure busi- 
ness, and the general passenger depart- 
ment was formally launched. This de- 
partment had for its function the develop- 
ment of business for the two lines to 
Lake Minnetonka, for the fleet of a dozen 
steamboats, and for Big Island Park, as 
well as for many other parks and resorts, 
such as Minnehaha Falls and Lake Har- 
riet in Minneapolis; Phalen and Como 
Parks and Indian Mounds in St. Paul; 
Wildwood, on White Bear Lake. 

Having outlined the necessity and ap- 
preciating that our lines offered unique 
and magnificent opportunities for exploi- 
tation such as are possessed by few elec- 
tric transportation companies, we under- 
took a vigorous campaign with the central 
idea of letting the public know what we 
had for sale. Our advertising has been 
along four general lines: Newspapers, 
folders and pamphlets, car window cards, 
special advertising. 

Our newspapers do not accept tickets or 
transportation of any kind from us, and 
all the advertising we receive from them is 
paid for by us in cash at full standard 
rates. We make contracts with all the 
papers at the beginning of each year for 
a good round sum, sufficient to tell the 
public all about our attractions. Before 
we systematically undertook advertising, 
our company would spasmodically give a 
page advertisement possibly in the middle 
of winter to the various papers for their 
special edition, which, of course, had no 
advertising value as far as our company 
was concerned. Since we have adopted a 
business basis for advertising, we abso- 
lutely eschew the special edition and the 
newspapers are eminently satisfied with 
the basis we have established. 

Our company had never issued a folder 
of its own until we decided to issue the 
Twin City Trolley Trips folder. We 
planned to produce the best electric folder 
that had then been issued. We adopted 
the regular standard railroad folder as to 
shape, nine by four inches, and it was to 
comprise forty-eight pages. The best 
paper was selected and the best printing 
company was given the work. We went 
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to a great deal of pains to have an attract- 
ive bird’s-eye view map of our system en- 
graved for four colors. We devoted the 
entire folder to outlining suggestive trips 
on our lines, and we neglected no oppor- 
tunity of indicating to the reader where 
he might go and what he might see by 


traveling on our cars. Small charts in- 


dicating exactly where to get on cars and 
where to get off, and a wealth of pictures 
with reading matter boiled down as much 
as possible, was the material we put into 
this publication and enclosed in a most 
attractive cover, we launched our first 
edition of fifty thousand copies on a 
breathlessly waiting public. This year we 
issued the second edition of fifty thousand 
copies. 

We instituted a practical campaign of 
distribution. By advertising to send the 
folder to any address on receipt of four 
cents in stamps, we started an avalanche 
of mail and inquiries that has been com- 
ing upon us ever since. I think we have 
received requests for our folders from 
prospective visitors living in nearly every 
state in the Union, as well as a number of 
foreign countries. 

We have also issued an “Airship View 
of Big Island Park,” a twenty-page folder 
exclusively for Big Island Park. This 
contains, on one side, a bird’s-eye view 
of Lake Minnetonka and Big Island Park, 
and is used to create a distinct travel to 
Lake Minnetonka. The method of dis- 
tribution is practically the same as for 
our trolley folder, and we also use it as a 
means of circularizing all prospective 
parties to Big Island Park. 

A third folder of six pages we issue 
describes our “Sightseer” car service 
which we have successfully operated for 
the past two seasons. This “Sightseer” 
offers a belt trip of forty miles around the 
Twin Cities in three and one-half hours 
for fifty cents, and has been the means 
of educating strangers and showing them 
the beauties of two cities, which they could 
not possibly see on their own account in 
so short a time and in so comfortable a 
manner. To each passenger on the 
“Sightseer” we give a small twenty-four- 
page pamphlet containing the lecture as 
given by the conductor on the car. This 
pamphlet serves in a manner to bring to 
pleasant memory the trip and lecture the 
passenger has enjoyed. 

We issue a complete sixteen-page time- 
table for all our interurban lines, with 
steamboat schedules and information 
which strangers need to guide them over 
our interurban lines. While we issue 
these time-tables in an attractive way 
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typographically, they are printed on inex- 
pensive paper so as to permit of the widest 
distribution. 

In addition to having prominent stores 


in the Twin Cities hand out our printed 
matter, we have our publication on dis- 
tribution in the folder racks of all the 
railroad ticket offices and hotels. These 
racks are controlled by an association of 
ticket agents of both cities. 

An attractive feature of our publicity 
is the use of large cards for the windows 
of our cars. We use eight windows of 
each of our standard cars, four on each 
side. These cards are thirteen by twenty- 
four inches in size and are fastened on 
the inside of the upper sash. They are 
printed in large type on both sides 80 
that they can be read from the inside of 
the car as well as from the outside, and 
on these cards we sing the praises of all 
the lakes, parks and resorts on our lines. 
One of these cards is devoted to the telling 
of the adventures of Hi Jinks, the Picnic 
Person. 

In special advertising, our company has 
followed two or three lines that have been 
effective. 
photographers photograph our lines from 
one end to the other, and the most at- 
tractive scenes of cars, boats, parks, 
double-track, wooded grove, shining lake, 
beautiful meadows and woods have been 
reproduced by their cameras. These 
photographs are nine by twelve inches in 
size and form a collection distinctly in a 
class by itself. In each of these photo- 
graphs can be seen a bit of track or one 
of our cars or boats somewhere in its 
make-up, and this gives us an advertise 
ment it is impossible to miss. These 
photographs are so good that persons pub- 
lishing books about the Twin Cities in- 
variably come to us for the loan of them, 
and as all the photographs are copy- 
righted, we grant the loans on condition 


. that a line of advertising for our company 


be printed with the picture, and this is 
readily done. 

The two maps published by us, one be- 
ing the bird’s-eye view of our entire sys- 
tem, and the other the bird’s-eye view 0 
Lake Minnetonka and Big Island Park, 
are so attractive and they tell such a good 
story, that every hotel in the Twin Cities, 
as well as some of the larger business 
houses, have had them framed and given 
the best places possible in their rotundas 
and offices where strangers may see them. 


—— 0 
American Institute of Elec- 
trical Engineers. 

The 222nd meeting of the American In- 
stitute of Electrical Engineers will he 
held in the auditorium of the Engineer 
ing Societies Building, 29 West Thirty- 
ninth street, New York city, on Friday, 


evening, November 8. A paper will be 


read by Albert H. Armstrong, of the Gen- 
eral Electric Company, Schenectady, 
N. Y., entitled “Comparative Performance 
of Steam and Electric Locomotives. 


We had the best landscape 
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The Illumination of the Building of the Edison Electric 
Huminating Company of Boston. 


HE authors have had the fortune, 
during the last year, to be charged 
with the design of the complete in- 

terior and exterior illumination of the 
new Edison Building, 39 Boylston street, 
Boston, in which, through the courtesy of 
the Edison Electric Illuminating Com- 
pany, the present convention is being 
held. 

The building occupies in space approxi- 
mately forty-five feet frontage by sixty- 
three feet, and rises to a height of one 
hundred and twenty-five feet, containing 
ten stories. On the fourth floor it is con- 
nected with the earlier building of the 
company, at 3 Head Place, by a bridge. 
It is a modern steel building, the stone- 
work on the front being of light Indiana 
limestone, surmounted by a strikingly 
beautiful copper cornice. The front of 
the building, Fig. 1, is of a highly original 
and effective design, practically the whole 
front above the second floor being thrown 
into a single colossal window, twenty-two 
feet wide, and reaching to the tenth story. 
The casement framing of this window is 
in dull bronze, the individual sections be- 
ing rather narrow. The massive balcony 
at the level of the third story, flanked by 
two great bronze lanterns, is the conspicu- 
ous feature of the front. Below it, at the 
level of the second floor, stretches forward 
the marquee, beneath which is the large 
window in the exhibition department on 
the first floor. The space below the bal- 
cony is practically another large window 
requiring treatment as a whole, and the 
attention is called to this unusual and 
striking effect of the front, as it has had 
a very serious bearing on the problems of 
illumination which were encountered. 

Of the ten floors the first, together with 
the basement, is devoted to the exhibition 
department; the second floor, to the sales 
agents, this floor being a single large of- 
fice. The third floor, in which the present 
meeting is being held, is for library and 
general assembly purposes. The fourth, 
fifth, sixth, seventh, eighth and ninth 
floors are occupied by offices, while the 
tenth floor is devoted to the drafting 
rooms, and the lighting problem laid be- 
fore the committee was a somewhat un- 
usual one. 

As regards the exterior of the building, 


1 Paper read before the Iluminating Engineerin 
Society, Boston, July 31. = j : 


By Louis Bell, L. B. Marks and W. D’A. Ryan. 


a method of treatment had to be designed 
which should harmonize, as far as might 
be, with the unusual design of the façade, 
and which should give to the building at 
night its proper artistic value. The au- 
thors desire to impress upon the society 
the generally neglected opportunities that 
arise in securing a proper night effect in 
modern buildings from an architectural 
standpoint. Buildings are usually, in 
fact, almost without exception, designed 
as they were in the centuries prior to the 
use of artificial lights. The introduction 
of electric lighting, which has made the 
modern city almost nightless, and cer- 


tainly never dark in the old sense of the 


word, has raised a multitude of new ques- 
tions regarding the architecture of large 
buildings. 

In the present case, for instance, one 
has to deal with a building rather tall 
in proportion to its frontage and with its 
slender form accentuated by the huge 
front window, marked by the vertical 
bronze casings, and still further empha- 
sized by the columnar effect of the nar- 
row stone flanks on either side of the cen- 
tral window. The accentuation of the 
height thus produced is conspicuous 
enough even by daylight, but by night 
the upper stories of the building fade into 
dimness and the originally tall structure 
seems stretched up skyward as a building 
might be distorted by a mirage. In other 
words, a building symmetrical enough by 
day is sadly out of proportion when the 
lower portion is plainly visible and the 
upper portion seen dimly lifting itself sky- 
ward. In arranging the lighting of the 
front an especial effort was made to over- 
come as far as possible the nocturnal dis- 
tortion to which reference has been made, 
and to this end a somewhat garish border 
of lights provided in the architects origi- 
nal sketches was therefore at once dis- 
carded and the external illumination was 
thrown into horizontal rather than verti- 
cal lines. To begin with, the marquee 
was edged above and panelled below with 
lights, those on the upper edge being six- 
teen-candle-power lamps in dense globes 
while the lower lights are four-candle- 
power frosted bulbs. Below the marquee 
is the large window of the exhibition room 
which is regularly lighted at night, and 
on either side are the doors of the build- 
ing, in the outer marble vestibule of which 


are four lamps installed in each ceiling, 
shining out through grilles above the 
doors. At the level of the street, there- 
fore, there is provided a mass of light 
stretching across the front. The next step 
toward an harmonious effect in the fa- 
cade was the lighting of the ornamental 
stone balcony with its lanterns at either 
end. The bronze lanterns, of themselves 
of beautiful design, are surmounted by 
two-foot globes, each of which contains a 
torch-shaped cluster, consisting of one 
250-watt Gem clear-globe lamp sur- 
rounded near its base by five fifty-watt 
lamps. Across the front of the building 
the lighting effect produced by the lan- 
terns is made continuous by lamps hidden 
behind the balustrade and carried on 
waterproof receptacles installed on the 
front of the building at suitable inter- 
vals. These shine out through the balus- 
trade without being themselves visible 
from the street. Above the level of this 
balcony, no lights were installed below 
the tenth story, while a heavy mass of 
lighting was disposed at this high level 
clear across the front. Four candle-power 
frosted lamps closely set, outline the 
cheneau that crowns the cornice proper. 
Another row of similar lamps forms the 
centre of a line of rosettes just below the 
cornice, and still another row fills the sof- 
fit of the arch underneath the cornice. 
This unusually heavy mass of soft lighting 
tends considerably to lessen the apparent 
height at night. At the street level the 
building is brilliant, and the balcony 
above is softly lighted, and then the mass 
of light above tends, in nocturnal perspec- 
tive, to draw nearer to the light below. 
The great window is dark below, so that 
no vertical lines are introduced to mar 
the effect. 

Across the lower edge of the balcony is 
thrown a row of frosted four-candle- 
power lamps on six-inch centres to further 
emphasize the horizontal line of the bal- 
cony. 

INTERIOR LIGHTING. 

In designing the interior lighting some 
unusual considerations had to be taken 
into account. Primarily, the building is an 
office building and must be lighted on 
utilitarian lines. Secondly, it is the home 
of a great illuminating company and it 
was, therefore, especially desirable to in- 
troduce into its illumination a much 
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wider variety of typical and novel illumi- 
nating devices than would be found in an 
ordinary office building laid out from 
basement to roof upon no stereotyped plan. 

In the interior illumination, the funda- 
mental design has been to provide, without 
undue expenditure of energy, sufficient 
general illumination in all the rooms to 
avoid the use of localized sources of light 
except in certain special cases. The fun- 
damental principle of hygienic illumina- 
tion, that no luminous sources of high 
intrinsic brilliancy shall be allowed to be 
for a moment within the field of vision, 
has been adhered to throughout the build- 
ing. To this end, no clear glass incandes- 
cent bulbs are allowed to appear at any 
point, the lamps either being frosted or 
being contained within diffusing screens. 
In this respect, the Edison Building will 
be a unique example of interior lighting 
and will demonstrate the fact that it is 
feasible to secure the advantage of reduced 
intrinsic brilliancy without excessive loss 
of energy. Unshielded incandescent bulbs 
are not only dangerous to the eye but they 
are actually defective in usefulness. Ocu- 
lists have been able to trace many cases of 
eye diseases to the extreme brilliancy pro- 
duced by unscreened lamps; in some cases 
even causing loss of vision. Even if the 
eye were able to endure the intrinsic bril- 
liancy of the unscreened filament, it 
would still, in self-defence, automatically 
contract the pupil, thus reducing the 
visual aperture of the eye and greatly cut- 
ting down the visual usefulness of the il- 
lumination. Experience shows for this 
reason that a less intense actual illumina- 
tion from well-screened sources is suffi- 
cient for practical purposes, as compared 
with anything that can be obtained by 
sources of high intrinsic brilliancy. Not 
only are the sources of light employed in 
the Edison Building screened from view, 
but they are generally so located by the 


height of the room as to be above the or- | 


dinary field of vision. The effective il- 
lumination of the building is obtained en- 
tirely from lamps at or near the ceiling s0 
provided with diffusing globes and shades 
as to avoid the downward shadows which 
have been urged as an objection against 
the ceiling illumination. It must be re- 
membered that the human eye is not used 
to illuminate vertically downward, and 
hence if sources from above are employed 
they must be, as they have been here, ar- 
ranged so as to get the oblique elements of 
illumination which are familiar as charac- 
terizing the rooms by daylight. In a few 
cases, the commission has found it advis- 
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able to exemplify the use of localized 
lighting, as upon desks where conditions 
do not seem to render it advisable to keep 
the entire room brilliantly illumined, and 
it has also introduced at a few points by 
side brackets with the intrinsic brilliancy 
of the lamps so cut down by screens as to 
give them a decorative rather than an il- 
luminative value. The scheme of illumina- 
tion here carried out embodies throughout, 
the use of scientifically designed diffusers 
and reflecting screens so as to preserve a 
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candles upon the working plane. This is 
adequate for all ordinary office purposes. 
In the few cases where localized’illumin- 
ation has been taken into consideration in 
addition, this general average has been re- 
duced slightly below two foot-candles, and 
in other places where steady and continu- 
ous work of a somewhat trying character 
is to be done under artificial light, the il- 
lumination has been raised above the three 
foot-candies. In the drafting room, we 
shall go to a still higher point as the 
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Fie. 1.—ELEVATION OF New BUILDING OF THE EDISON ELECTRIC ILLUMINATING 
COMPANY OF Boston. 


high value of the general illumination 
while retaining the advantageous position 
of the lights at the ceiling. For the interior 
illumination, a working plane thirty inches 
from the floor has been assumed as a basis 
of computation. The commission regards 
the foot-candle basis as the only proper 
one on which to proceed, inasmuch as il- 
lumination is the fundamental object of 
artificial lighting. The amount of il- 
lumination thus measured allowed in the 
interior work of the Edison Building, has 
been placed generally at two or three-foot 


work here represents the maximum re- 
quirements for intensity of illumination. 
The exhibition rooms have also been raised 
to a high maximum of illumination, above 
the three foot-candles, reducible however, 
by the arrangement of the circuits, to any 
required amount below this point, the in- 
tention being to provide maximum facili- 
ties for very urgent requirements, which 
can be reduced at will. This general 
level of illumination taken throughout the 
building, is rather high as compared with 
the ordinary practice of illumination, but 
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it is secured without undue expenditure 
of power and represents the distinct trend 
of improvement in modern illuminating 
practice. The tendency is distinctly to- 
ward a freer use of electric lighting, and if 
results can be obtained without a waste- 
ful expenditure of power, as they can be, 
we believe that the upward movement, at 
least within the limits here followed, is a 
wise one. In carrying out the interior 
illumination, all the modern types of 
lamps and diffusers have been represented 
and in fact the commission has endeavored 
to look ahead in this particular instance 
to provide examples of the very latest de- 
vices. Some of these are used for the first 
time in American practice in this build- 
ing. 

Taking up now the details of the in- 
terior lighting, we may begin at the base- 
ment which is used as part of the exhibi- 
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desirable to avoid exposing the lamps, 
since if exposed they must be fully frosted, 
which impairs a useful life. All the or- 
dinary forms of shade are too shallow to 
conceal the lamps for which they are 
adapted. The commission, therefore, de- 
termined to design a special form, a deep- 
skirted diffusing shade to meet this par- 
ticular case, and incidentally, innumer- 
able cases elsewhere, and, through the 
courtesy of Major Zalinski, a deep diffus- 
ing bowl of prismatic glass, enameled on 
the interior, was designed and put into 
production. It is deep enough to allow 
the use of a large lamp, frosted only at 
the tip, while giving a good distribution 
underneath the lamp and a considerable 
amount of softly diffused light through 
the shade. The ceiling is sufficiently il- 
luminated. The depth of this shade, jo- 
cosely known as Jumbo shade, No. 95, is 


Fic. 2.—NiGut PHOTOGRAPH SHOWING Sort UNIFORMITY OF LIGHTING SECURED. 


tion department. It is a low room of 
about 1,500 square feet, finished in white 
with a marble floor. At the southern end 
of the room near the front walls of the 
building is the main switchboard of the 
building, taking up a large part of that 
end of the room. The rest of the room is 
filled with the miscellaneous apparatus on 
exhibit. At the rear, a stairway leads to 
the main exhibition room on the first floor. 
A proper illumination of this room in- 
volves a problem which is not uncommon 
but exceedingly troublesome from a prac- 
tical standpoint. This is the lighting of a 
large, low room to a high degree of bril- 
liancy without exposing unshaded lamps 
to the unprotected eye. It is particularly 


sufficient to protect the eve of the observer 
until he gets nearly enough under it to be 
shaded by the brow. Nine such shades, 
each with a No. 3 Gem lamp frosted only 
on the tip, are installed in the main body 
of the room at approximately equal in- 
tervals. In front of the switchboard are 
five fifty-watt lamps, dropping from the 
ceiling upon short stems like the nine 
units already referred to, and behind the 
switchboard is another similar row of five 
lamps. The same problem arose with re- 
spect to these lamps that was served by 
the production of the Jumbo shades, and a 
closely similar shade, No. 65, of dimen- 
sions suitable for the fifty-watt lamp, was 
produced to meet these requirements. A 
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stairway in the rear received special il- 
lumination from two shallow bull’s-eyes in 
the ceiling. Fig. 2, a night photograph, 
shows the soft uniformity of the lighting 
secured. 

Opening from the basement are two 
small rooms, each about ten feet square; 
the southern room of this pair was re- 
served for the installation of four color 
booths arranged for comparing the color 
value of various illuminants. It would 
be desirable to introduce daylight but it 
was impracticable in this situation. These 
booths will occupy the northern wall of 
this room, while on the southern wall are 
installed a pair of fixtures consisting of 
two-light brackets, the light being directly 
above and beneath a central support. The 
brackets are spaced about three feet six 
inches apart, each bracket being provided 
with a clear and a frosted lamp; the clear 
and. frosted lamps being on a circuit in 
pairs, so that a picture placed on the walls 
between the brackets can be lighted either 
by the clear or the frosted lamps, demon- 
strating the advantage in reducing the in- 
trinsic brilliancy even at some loss of 
light. The other small room is reserved 
for demonstration of interior finish, and 
will be provided with color curtains ar- 
ranged to be quickly and simultaneously 
drawn while the room is illuminated by a 
central four-light chandelier, to enforce 
the importance of wall color in designing 
illumination. The fixtures in the base- 
ment, as elsewhere in the building, are of 
dark Japanese bronze. The mean illumin- 
ation in the main room is approximately 
2.6 foot-candles. 


MAIN FLOOR. 


The main floor, Fig. 3, is occupied by 
the exhibition department, saving for a 
narrow corridor containing the elevators, 
and a small cashier’s office. The exhibi- 
tion room is about eighteen feet in height 
and contains eight dark marble columns 
with ornamental capitals. For this im- 
portant and conspicuous room it was de- 
termined to provide two different and en- 
tirely independent systems of illumination, 
so as to illustrate the possibilities of both 
arc and incandescent lighting in interiors 
of this description. The former system 
consists of eight six-ampere inclosed arc 
lamps, with light balancing ceiling dif- 
fusers recessed in the plaster-work of the 
ceiling, the whole design having been ar- 
ranged by the architect so as to include 
these ceiling diffusers while yet retaining 
the effect of a harmonious whole. 

The incandescent lighting system con- 
sists of 142 No. 1 frosted fifty-watt lamps 
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grouped so as to form a crown around the 
top of the capital of each of the columns. 
The axes of the lamps point down at an 
angle of about forty-five degrees and each 
lamp is provided with a Holophane Pa- 
' goda reflector, No. 2,683. The area il- 
luminated is about 1,650 square feet and 
the energy provided for the incandescent 
lighting is 7,100 watts, and for the arc 
lighting about 5,800. The mean illumin- 
ation, for the incandescents, is 3.37 foot- 
candles and in the second case is about 
4.79 foot-candles. 

The marble stairway at the rear of the 
room leading to the second floor is il- 
luminated by extremely shallow bull’s-eyes 
of opal glass with reflectors behind them, 
each bull’s-eye containing two sixteen- 
candle-power lamps. The corridor lead- 
ing to the elevators is illuminated by 
simple two-light fixtures, carrying fifty- 
watt lamps enclosed in six-inch dense opal 
balls. The commission’s specifications 
called for balls of such density as to con- 
ceal completely the contour of the filament 
and it was fortunate enough to have this 
specification met by a ball which, when 
lighted, presents an appearance of an ab- 
solutely uniform bright sphere, no trace 
of the lamp within being visible, while the 
shade as a whole, is unusually bright. 

The cashier’s office in the rear is lighted 
within by pendant lamps with Holophane 
Pagodas. 

The switching system in the main ex- 
hibition room allows separate control of 
each are and each column by an independ- 
ent switch, while a single master switch 
controls each system of lighting as a 
whole. A theatre dimmer is provided to 
modify in any degree the brilliancy of 
the incandescents. ‘I'he conduits leading 
to the arc lamps are three-wire conduits 
so as to make provision for the future use, 
if desirable, of twin arc lamps taking four 
and six amperes respectively so as to get 
three degrees of illumination. 


SECOND FLOOR. 


The second floor is occupied as the main 
office of the general staff of the sales 
agents of the company. It is exception- 
ally low studded, and the ceiling is carried 
by eight short columns corresponding in 
position with those on the floor below. 
On this floor the policy was pursued 
of providing a crown work 
of illumination, reimforeed by a sys- 
tematie use of desk lights. The room 
is not wholly occupied continuously, for 
the agents are in or out, according to the 
business of the day, so that complete il- 
lumination would involve an unnecessary 


modest 
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expenditure of energy. A crown-work il- 
lumination was therefore provided by in- 
stalling sixteen candle-power frosted 
lamps around the capitals of each of the 
columns, the total number being forty- 
four.: The axes point down to about thirty 
degrees, determined by the angle of the 
capital, and each is provided with a No. 
63 Zalinski diffusing shade. This pri- 
mary illumination is on the basis of 1.4 
watts per square foot. The desk illumin- 
ation is provided for by wall receptacles 
and by a number of flush waterproof floor 
receptacles, from which flexible cords can 
be led to the desks. The desk lights are of 
various patterns, ten-inch porcelain white 
within and green without perhaps being 
the standard for desk service. 

The mean ground-work illumination is 
1.57 foot-candles, while the localized il- 
lumination on the desks may run from 
four to eight or ten foot-candles accord- 
ing to the taste of the occupants. The 
former figures are to be encouraged 
rather than the latter. 

The lights on the columns of the second 
floor are controlled by individual switches 
on each column. The capacity of each one 
of the floor receptacles is three sixteen- 
candle-power lamps, so that two or three 
desks can be supplied from one receptacle 
if desired. A small stairway leading from 
the second to the third floor is lighted by 
a bracket about seven feet above the mid- 
way landing carrying two sixteen-candle- 
power clear-globe lamps in diffusing 
shades. This bracket is controlled by a 
switch placed just inside the door lead- 
ing to the stairway. 

THIRD FLOOR. 


This floor is to be used mainly as a 
library. A line of supporting pillars pro- 
vides a projecting cornice below the ceil- 
ing and it was decided to use concealed 
cove lighting installed along the internal 
and external margins of this cornice. In 
order to gain the advantage of a small 
cove and of uniform distribution of the 
lights along the cove, it was determined 
to use “LLinolite” lamps for the entire in- 
stallation. 

lt proved impracticable to use the for- 
eign “Linolite” system, and after consider- 
able investigation it was determined to use 
the similar linear lamps and reflectors 
manufactured by the O’Brien Electric 
Company. These lamps were assembled 
so as to fit the coves in continuous lines. 
The lamps themselves give, without the re- 
flectors, about eighteen cylindrical candle- 
power per foot of lamp. Two hundred 
and eighteen lineal feet were installed in 
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the eight coves, and the excellent reflect- 
ing surface behind the lamps, combined 
with the shallow and very carefully 
modeled coves, has resulted in an un- 
usually efficient system of cove lighting, 
and the resulting average foot-candles be- 
ing about six and the distribution remark- 
ably uniform, as is shown in the night 
photograph Fig. 4. In the ordinary use 
of the third floor as a library, the lighting 
will be entirely by side brackets, stand- 
ards and reading lamps for the ordinary 
assembly, and the four coves running 


‘lengthwise of the library will give ample 


illumination except when effects of ex- 
treme brilliancy are desired, when the four 
additional coves may be thrown in. 

The advantage of the “Linolite” lamps 
over the ordinary lamps used in cove light- 
ing is very marked, inasmuch as single in- 
candescent lamps, even if closely placed, 
will produce a series of bright spots upon 
the ceiling instead of the quite uniformly 
distributed light obtained by the linear 
filament, with the result that the light 
diffused over the ceiling is much more 
pleasant to the eye than when the ordi- 
nary incandescents are used. The double 
quadruple formed by the cove gives more 
uniform results than the common arrange- 
ment on the four sides only. 

The amount obtained from the lamps 
thus installed gives a very brilliant il- 
lumination on the entire floor. The 
“Linolite? lamps are arranged to be 
switched in eight groups, each group con- 
stituting an end or side of the inside or 
outside cove. It is thus at once possible 
to regulate the lighting to any amount and 
when the room is being used for gather- 
ings for which the platform is necessary, 
to suppress the illumination from the di- 
rect front, which suppression is always de- 
sirable in case the room contains an audi- 
ence. 

The “Linolite” lamps themselves are en- 
tirely invisible from any point in the 
room, which is lighted wholly by diffusion 
from the cove in the ceiling. 

On each of the pillars adjacent to the 
plaiform ıs a receptacle about eight feet 
from the floor line, wired for four lamps 
and controlled by a switch in the cabinet. 
The purpose of these lights is to throw a 
cross light upon the floor in case it is de- 
sired not to light the platform wholly 
from above. 

In the rear of the library, a large fire- 
place is located and for decorative effect 
four ornamental standards are placed in 
pairs on each side of the fireplace. Also 
for purely decorative purposes and to fur- 
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nish faint illumination in the library when 
the “Linolite” groups are not in use, four 
small brackets are installed on each side 
of the room. Each of these brackets is to 
carry two eight-candle-power lamps un- 
der shades sufficient to reduce the intrin- 
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Inasmuch as the library will be furnish- 
ed with reading tables, it was decided to 
install in the central part of the room 
eight floor receptacles. Each of these is for 
six sixteen-candle-power lamps and from 
these can be conveniently operated the 
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sic brilliancy to a very low point. The 
function of all these bracket lights is es- 
sentially decorative, but they furnish 
luminous points upon which the eye can 
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rest, break the expanse of wall, and add 
some warmth to the tone of the general 
lighting effect, particularly useful in a 
room intended for the purpose of a library 
or general informal gatherings. 


reading lamps upon the tables which 
would naturally be often in use when it 
is not desirable to illuminate the room 
brilliantly by means of the cornice light- 


ing. By the use of these and the side 
brackets, a good effect is obtained in the 
room without the use of the cove lights. 
The height of the side brackets is about 
seven feet six inches, the form of fixture 


Fic. 5.—BOOKKEEPING DEPARTMENT. 
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to be designed by the architects, and sub- 
mitted to the commission for its approval. 
All the wiring for the library is carried 
to a switch cabinet on the east wall of the 
platform just behind the last pillar. The 
wall brackets are controlled in groups of 
two from this cabinet and the receptacles 
by separate circuits from the same point. 


FOURTH FLOOR. 


This floor is occupied by the contract 
department and consists of a single main 
space with six small offices. It was de- 
cided to light this entire floor with Gem 
or similar high-efficiency lamps. The 
main central space is lighted by eight Ben- 
jamin clusters, each containing three 
twenty-candle-power Gem lamps under 
prismatic diffusing reflectors. These are 
controlled in pairs from a landing near the 
elevator well. There are thus four pairs 
of lights so arranged at the rear of the 
room that those farthest from the windows 
can be lighted first and then the light 
gradually shifted more and more forward 
toward the window as darkness comes on. 
This manner of arranging circuits has 
been adhered to throughout the building, 
as it enables a considerable economy in 
the use of current to be secured. There 
are the usual wall receptacles on this floor, 
and also extra wall receptacles in pairs 
on three of the pillars in the main 
space. The long office on the southeast 
corner of this floor is lighted by four two- 
light ceiling fixtures, each carrying two 
twenty-candle-power Gem lamps under 
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rather medium angle prismatic dif- 
fusers, in contra-distinction from the 
other diffusers on this floor which 
should be of wide angles. These 


four fixtures are controlled alter- 
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nately in pairs from switches at the two 
doors of the room. The rear office on the 
east side is provided with two 125-watt 
lamps, each being provided with a diffus- 
ing prismatic reflector. Each of the other 
offices has one such lamp under a similar 
reflector. The toilet room on this floor 
and on the floors above carry one sixteen- 
candle-power clear lamp in a diffusing 
globe on a ceiling fixture as hereinbefore 
indicated. The mean groundwork il- 
lumination in the main room is 1.68 foot- 
candles, and local lighting is had when 
desirable from desk lights. 


FIFTH FLOOR. 


This floor is used for bookkeeping pur- 
poses and is clear except for a small cor- 
ner room. The uses of this floor require 
quite strong illumination, since it is con- 
stantly in use throughout the day and re- 
ceives light by day only through end win- 
dows. It has been planned for a strong 
general illumination, and sufficient obtains 
in most cases with the use of desk lamps. 
To this end fifteen five-light fixtures 
were evenly spaced over the ceiling, each 
fixture having five arms, throwing the 
lamps in an open circle, two feet in di- 
ameter. Ordinary sixteen-candle-power 
frosted lamps are used with the Zalinski 
No. 65 diffusing bowl. This bowl is the 
same in use before and behind the switch- 
board in the basement. 

The lights in this room are controlled 
from switches on the columns in groups of 
two or four as the case may be, arranged 
for convenient graduation of lighting 
from the back of the room forward as 
darkness comes on as heretofore men- 
tioned. The mean illumination is 4.4 
foot-candles, and Fig. 5, a night photo- 
graph, gives the distribution. 

On each of the six rear pillars, a pair 
of receptacles is placed in addition to the 
usual line of wall receptacles. The cor- 
ridor on this floor, as in the case of the 
corridor on the other floors above the first, 
is lighted by two sixteen-candle-power 
frosted globe incandescent lamps under 
diffusing reflectors. These lamps are car- 
ried on ceiling fixtures and are controlled 
from a switch in the corner of the corridor. 

The lavatory on this floor is, like that 
on the floor below, provided with one clear 
globe sixteen-candle-power lamp in a dif- 
fusing globe carried from ceiling fixture 
and controlled by switch at the door post. 

The small rear room on this floor is 
provided with two sixteen-candle-power 
frosted lamps under reflectors controlled 
by a switch at the door. 
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SIXTH FLOOR. 

This sixth floor is also used for book- 
keeping purposes in the main but has four 
small rooms partitioned off from it. 

The main floor space is lighted by ten 
five-light fixtures similar to those on the 
fifth floor, except that the lamps are in 
six Holophane Pagoda balls No. 9,136. 
These balls have the upper hemisphere of 
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prismatic glass and the lower hemisphere 
of plain glass sand-blasted on the inside. 
These balls have proved very effective. 
They give an effect very similar to that of 
the diffusing bowls upon the fifth floor, 
but the illumination is less, about 2.72 
foot-candles. These two floors show an in- 
teresting condition of using shades com- 
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this floor has two similar fixtures with Pa- 
goda balls No. 9,136. The distribution 
curve of the main room is shown in Fig. 6. 

The three front offices are lighted from 
ornamental ceiling fixtures carrying 
frosted lamps under diffusing reflectors, 
Zalinski No. 63; the easterly office has 
two three-light fixtures, the middle office 
has one three-light fixture, and the west- 
erly office, two two-light fixtures. The 
rear room has two five-light clusters like 
those in the main room. The lavatory, 
toilet room and corridor on this floor are 
treated as on the floor below. 

SEVENTH FLOOR. 

On the seventh floor it was decided to 
make a departure, and to light the entire 
floor by diffusing half-globes on the ceil- 
ing. A special fixture was designed for 
this purpose, consisting of a bronze collar 
carrying a fifteen-inch diffusing hemi- 
sphere. Within the hemisphere is a clus- 
ter of six lamps, No. 1 Gem, surmounted 
by an enameled steel reflector, clearing 
the collar just enough to allow comfortable 
ventilation, to facilitate which apertures 
are provided around the collar. The re- 
sult from this special fixture has been 
highly satisfactory and the floor is one of 
the best lighted in the building. The 
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pletely covering the lamps on the one 
hand, and protecting them from direct 
vision on the other, while preserving well 
diffused illumination, getting about the 
same distribution in each case. A small 
record room in the northwest corner of 


mean illumination, 3.86 foot-candles, 5 
obtained by the expenditure of 2.37 watts 
per square foot. The effect is shown by 
the night photograph, Fig. 7, and the dis- 
tribution curve in Fig. 8. 

In the main room on this floor there 8° 
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eight such half globes, each carrying six 
sixteen-candle-power lamps. Two pillars 
in this room carry extra receptacles for 
fans and incandescents. 

In the west front office are two similar 
half globes, each carrying five thirty-two- 
candle-power lamps. In the middle office 
is one precisely similar cluster under a 
similar half globe. In the west office 
there are two such fixtures, each carrying 
five twenty-candle-power Gem lamps. The 
corridor on this floor is long and bent at 
right angles. Its lighting differs from 
that in the corridors of the other floors 


merely by the addition of another sixteen- — 


candle-power lamp under a diffusing re- 
flector on the same circuit with the two 
installed elsewhere, and controlled by a 
single switch in a similar manner. 

The small room in the rear of the build- 
ing is lighted from a central ceiling fix- 
ture by one thirty-two-candle-power 
frosted lamp under a diffusing reflector. 
The half globes used on this floor are of 
opal glass just dense enough to conceal 
the filaments of the lamps within, which 
have clear glass globes. The reflector 
above throws an extra proportion of light 
downward through the globe. 


EIGHTH FLOOR. 


This floor is used by the purchasing de- 
partment and consists of two main rooms 
and two office rooms. Here it was con- 
sidered expedient to light the main rooms 
by groups of frosted incandescent lamps 
under Gencral Electric incandescent dif- 
fusers. The illumination in the main 
rooms is 3.27 foot-candles. 

In the back room, each of these groups 
consist of five sixteen-candle-power 
frosted lamps and groups are switched in 
pairs. 

The other large office room contains 
five clusters each of six sixteen-candle- 
power lamps similar to those described in 
connection with the back room. Both of 
these rooms contain extra pairs of recep- 
tacles on the pillars to admit fans and 
other connections when necessary. 

The two front offices on this eighth floor 
are lighted with ornamental ceiling fix- 
tures each carrying groups of frosted in- 
candescents under diffusing reflectors. 
Each office has two four-light fixtures 
carrying twenty-candle-power Gem lamps. 

The corridor and toilet rooms are like 
those of other floors. 


NINTH FLOOR. 
The ninth floor is devoted to engineer- 


ing offices and is lighted wholly by orna- 
mental ceiling fixtures carrying groups of 


ELECTRICAL REVIEW 


tantalum lamps under prismatic diffusing 
reflectors. 

The east front office contains two four- 
light, the west front two four-light and 
the east rear office two two-light fixtures, 
the middle rear office two three-light fix- 
(ures, and the west, rear office two two- 
light fixtures. 

The central office space contains ten 
three-light fixtures switched in pairs 
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from the columns. On this floor there is 
an extra single ceiling light under a dif- 
fusing reflector installed at the entrance 
to the fireproof stairway. This, and like- 
wise the lighting in the toilet room, is by 
tantalum lamps in accordance with -the 
general practice on the floor. 

The tantalum lamps have given excel- 
lent results on this floor with the expendi- 
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TENTH FLOOR. 

This entire floor is used as a drafting 
room. It was decided to light it by high- 
power incandescents so as to dispense as 
far as possible with the use of individual 
desk lights for the drafting tables. To 
this end provision was made for installing 
nineteen units, which at present are 125- 
watt Gem lamps, each temporarily with a 
standard type “D” prismatic glass reflec- 
tor. These reflectors and lamps were used 
in the lack of better. 

The commission does not believe that 
they will be permanently adequate and is 
planning the design of a special deep- 
skirted diffusing shade of prismatic glass 
coated with enamel. These shades are 
intended to produce an effect similar to 
those of the Jumbo shade in the basement, 
and by different design, transmitting 
through the shade somewhat more light, 
and having a narrower bottom so as to 
conceal entirely the filament from direct 
view, even when the tip of the lamp is not 
frosted. We consider it probable that 
these special shades will ultimately be 
fitted with tungsten lamps, which will give 
the high illumination required in the 
drafting room with a considerably smaller 
expenditure of energy. 


ILLUMINATION TESTS AT BOSTON EDISON COMPANY. 


Watts 
Floor. Average, Watts. sa Ft 
Basement ............... 2.6 2.125 1.42 
First floor (incandescents) 3.37 7,100 4.3 
First floor (arcs)........ 4.79 56,876 3.56 
Second floor.............. 1.57 2,200 1.38 
Third floor (library)..... 6.57 11,760 6.24 
Third floor (library)..... 5.38 11,760 6.24 
Fourth floor (main room) 1.68 1,200 1.15 
Fifth floor (main room).. 4.40 3,750 2.2 
Sixth floor (main room).. 2.72 3,000 2.43 
Seventh floor............. 3.86 2,400 2.37 
Eighth floor.............. 3.27 1,496 2.05 
Ninth floor.............. 3.54 1,320 1.38 


per cienc 
Watt per of Utili- 


Sq.Ft. zation. Remarks. 

1.83 0.44 Exhibition room; ceiling 
lights partly frosted. 

0.8 0.25 Exhibition room; lamps 

about eighteen feet above 
floor and frosted. 

1.35 0.245 Ceiling diffusers; 6.5-ampere, 
direct-current arcs. 

1.14 0.36 Frosted lamps on pillars; 
groundwork lighting only. 

1.05 0.36 Lights new; cove and re- 
flectors clean. 

0.853 0.29 After sixty days’ service 
lamps deteriorated; re- 
flectors dusty. 

1.46 0.46 Frosted lamps; groundwork 
illumination only. 

2.00 0.63 Zalinski No. 65, frosted 
lamps. 

1.10 0.35 Clear lamps; balls after 
some service more uniform 
than on fifth floor. 

163 0.51 Clear lamps; half globes in 
pretty good condition. 

1.60 0.50 Frosted lamp, incandescent 
diffusers. 

2.56 0.64 Tantalum lamp; one-half 


frosted Zalinski shades. 


—w 


ture of only about 1.38 watts per square 
foot, the mean illumination being 3.54 
foot-candles. The tantalum lamps used 
are frosted near the tip so as to protect 
the eye from the direct light. 


The rear stairway of the building is 
lighted by sixteen-candle-power lamps in 
opal balls, supported by short brackets at 


the landing of each story. 
It should be noted that as a whole the 
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lighting is carried out with a strict ad- 
herence to the principle of diffusing light 
from radiants which never show a bare 
filament, and which are in most cases en- 
tirely concealed behind diffusing screens. 


Except in the case of the second floor 
the illumination is carried to a point high 
enough to render the use of desk lights 
unnecessary, save in rare instances. The 
second floor, as has already been men- 
tioned, was for a specific reason lighted 
with reference to an extensive use of desk 
lights. 

The table on page 711 shows the ele- 
ments of the complete installation 
throughout the building. 

Some peculiarities in this table of re- 
sults are instructive. It should be noted, 
to begin with, that all the incandescent 
lamps are either frosted or used in con- 
junction with a diffusing surface. In com- 
puting the efficiency of utilization the to- 
tal flux of light has been taken as from a 
filament in a clear bulb, so that all the 
efficiencies for frosted lamps include the 
frosting. It will be observed that the gen- 
eral range of efficiency of utilization shows 
the effect of concealing the filament from 
view save through sufficient diffusing to 
keep down the intrinsic brilliancy, and we 
believe that the loss of efficiency thus in- 
curred is more than made up for by the 
increased visual usefulness due to the re- 
duction of the intrinsic brilliancy. 

The low efficiency of utilization shown 
on the first floor results from the placing 
of the light sources with reference to the 
general brilliant illumination of the room 
rather than with respect to an assumed 
reading plane alone, which in the use of 
this room does not exist. 

In the library, on the third floor the 
exceptional efficiency of the cove lighting 
is due to the very small dimensions of the 
cove and to the character of the lamps 
and reflectors employed. Practically, all 
the light is thrown out of the concealed 
portion of the cove at the start. The ef- 
fect of the gradual dimming of the lamps, 
and the natural deposit of dust on the 
lamps and reflectors after about sixty days’ 
service, is shown by about twenty per cent 
reduction from the high initial figures for 
the illumination. 

The fifth and sixth floors show the gain 
in using open reflectors rather than closed 
globes, especially by reason of the smaller 


effect of accumulated dust in the former 


case. The fixtures were not in any way 
dusted or cleaned prior to the measure- 
ment. The light is somewhat more uni- 
formly distributed by the use of the balls, 
but the illumination is considerably less. 

No measurements were made upon the 
tenth floor, which is used as a drafting 
room, since the permanent fixtures have 
not yet been installed. 

The illumination means were generally 
obtained from the measurement of thirty 
to forty-five points, so that they should be 
near the correct figure. The readings 
were taken with the improved form of the 
Ryan photometer in which the angular 
errors seem to be pretty well eliminated. 
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THE ELECTROMETALLURGY OF ZINC.’ 


BY GUSTAVE GIN. 


The reduction of oxide of zinc is done 
solely in closed vessels by means of car- 
bon, at a temperature above 1,000 degrees. 
The zinc is thus reduced and vaporized; 
there is formed also CO gas, which like- 
wise reacts on the oxide of zinc, forming 
CO, gas. To prevent this CO, gas from 
reoxidizing the vapor of zinc, there is 
placed an excess of carbon in the mixture 
to be reduced ; under these conditions CO, 
gas is transformed by this excess of carbon 


into CO, which again reduces zinc oxide, 


and again passes through the same series 
of transformations. In practice, in spite 
of the excess of carbon used, it is impos- 
sible to prevent the partial reoxidation of 
the zinc. 

In spite of all the efforts of metallur- 
gists it has not been possible to improve 
upon the essential principles of the metal- 
lurgy of zinc, and no one has yet succeeded 
in reducing zinc ores and condensing the 
metal to the liquid state in a cupola fur- 
nace. The only improvements which have 
been brought into practice have been the 
introduction of heating by gas, a more 
rational use of refractory materials for dis- 
tilling retorts, the increased size of the 
furnace, and improvements in the conden- 
sation of the zinc vapors. In spite of 
these improvements, it is estimated that 
the losses of zinc are still eight to twelve 
per cent in the Belgian method and ten 
to twenty per cent in the Silesian method. 
The inconveniences of present practice 
may be stated as follows: 

Great expense of fuel, labor and distil- 
lation apparatus. 

Discontinuity of operation. 

Unfavorable extraction losses of ten to 
twenty per cent of the metal contained in 
the ore. 

The imperfections in the metallurgy of 
zinc have led to numerous researches on 
the electrical extraction of the metal. 
These attempts were at first in the elec- 
trolytic line, but after several attempts 
in this direction had proved unsuccessful, 
investigators turned towards reduction by 
igneous methods in the electric furnace. 

The first furnace of the author was an 
electric furnace having electrodes, but the 
difficulties in using the electrodes in a 
closed vessel were so great that efforts 
were made to adopt the induction furnace 
to this purpose. 

The induction furnace, in use up to 
the present, consists of a circular crucible 
which surrounds a closed magnetic circuit 


1 Abstract of a paper read before the American Elec. 
trochemical Society, New York, October 18. 
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which carries a winding forming the pri- 
mary coil, while the circular crucible con- 
taining the material to be treated consti- 
tutes the secondary coil, of one single 
turn. On passing an electric current 
through the primary circuit there is in- 
duced in the secondary another electric 
current whose energy is there transformed 
into heat. This transformation into heat 
may be accomplished either in the ma- 
terial which it is desired to heat or in & 
conductor in contact with this material. 
The process and the special furnace of the 
author for the electrothermic treatment of 
zinc ores are based on the application of 
this last method of heating, using as the 
scat of the Joule effect a material capa- 
ble of reacting chemically on the material 
to be treated. 

To go more at length into the prin- 
ciples and extent of the invention, suppose 
that in the channel of the induction fur- 
nace there is placed a metal in the stale 
of fusion. Any material put in contact 
with this metal will be decomposed if it 
is able to form with the same another 
compound more exothermic than the first. 
It is thus possible with a given metal to 
set other metals at liberty. If the metal 
set free is capable of alloying with the 
first their alloy will result. If the metal 
set free is volatile it can be collected by 
condensation. This is the case when zinc 
oxide and sulphide are reduced by iron 
at a temperature above 1,300 degrees. 

It is equally possible to limit the action 
of the iron to that of a conductor and pro- 
ducer of heat, and to utilize this heat to 
provoke reducing reactions in the mix 
ture of carbon and metallic oxide or sili- 
cate, or of carbon, lime and metallic sul- 
phide. . 

In the induction furnace, it is difficult, 
because of the low calorific conductibility 
and the slowness of diffusion of the melted 
bodies, to obtain uniform distribution of 
the heat generated, and uniform reaction. 
An industrial effect much more perfect, 
is obtained by continuously circulating the 
melted material and results in a uniform 
mixture in all other parts and an Laat 
changing of the surface of contact of a 
liquid and solid materials in the = 

The author obtains this circulation DY 
using, as his crucible, a series of channels, 
the ‘botloris of which are inclined lon- 

itudi t of each being 
gitudinally, the deepest part a 
connected by a conduit with the tae 
shallow part of the next channel. p 
channels have a relatively large sec i 
so that the fused material while 
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only occupies a part of the sections of the 
channels themselves. The quantity of 
electrical energy transformed into heat 
varies inversely with the section of the 
conductor; the molten mass is for this 
reason cooler in parts of the channels than 
in others. By reason of the difference of 
temperature, and consequently of density, 
there results an ascensional movement of 
the liquid in the connecting conduit, re- 
inforced by the further heating in the 
conduit itself, and by reason of this pro- 
duces a general circulation throughout the 
whole mass, forming the secondary cir- 


cuit. 

The bath of iron being at a suitable 
temperature, there is spread upon its sur- 
face by a charging device, similar to that 
used for charging gas retorts, a mixture 
of the oxide of zinc and carbon or of the 
sulphide, lime and carbon. When the 
charging is done, the working door is 
quickly closed and the joints plastered up 
with clay to prevent the entrance of air. 
Continuing the heating the temperature of 
the mixture is raised rapidly and the dis- 
tillation of the zinc commences. 

Zine vapor and the oxide of carbon es- 
cape from the working channel by orifices 
and pass to two condensing chambers. In 
one of these the mean temperature is 
normally above 500 degrees, but below 700 


-degrees, so that the condensation to the 
liquid state takes place easily upon its 
upper wall and upon the wall opposite to 
the point of entrance of the vapors; the 
uncondensed vapors are brought down in 
the second chamber. Any zinc oxide and 
dust carried along by the carbon monoxide 
are deposited in dust chambers. 

When the reduction is finished the con- 
densed zinc is run out by opening a tap- 
hole and inclining the furnace to one 
side by means of a motor-driven jack- 
screw. 

Finally the residues are scraped out of 
the working door by the use of a metallic 
rabble. | 

The heating is not jnterrupted during 
the tapping of the zinc or the cleaning out 
of the residue, so that one-half at least 
of the furnace is always active. 

The circulating induction furnace pro- 
vides a perfectly closed space in which the 
heating is effected, and not through a wall 
or partition as in the present furnace, but 
by direct contact of the mixture to be re- 
duced with the metal in which the Joule 
effect is produced. Besides, the mixture 
with carbon, especially when it contains 
blende which is conducting, is of itself 
the seat of the development of electric 
heat to a not unimportant degree. 

The cost of production will vary with 
the size of the plant. It is estimated that 
when about 30,000 tons of ore are treated 
yearly, the cost, by the new process, is 
about $18 a ton of zinc produced. By 
the old process it is about $30. 
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Report of the Committee on 
Standardization.’ 

Your committee appointed to investigate 
the subject of standardization as applied 
to electric traction equipment reports that 
it has proceeded upon the lines laid down 
for this committee in the year 1906, and 
has investigated the same topics, namely: 

(a) Standard axles, journals, journal 
bearings and journal boxes. 

(b) Standard brake-shoes, brake-shoe 
heads and keys. 

(c) Standard 
flange of wheel. 

(d) Standard rails. 

Considerable work on all of the above 
subjects was done by the committee during 
the year 1906, both previous and subse- 
quent to the convention at Columbus, and 
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consideration were present, and materially 
assisted the committee in arriving at the 
recommendations which are embodied in 
this report. Abstracts of the discussions 
at these meetings have been printed and 
widely circulated and this has resulted 
in a favorable sentiment toward the sub- 
ject of standardization. The committee 
appends the stenographic reports of its 
meetings, blue prints, and other infor- 
mation obtained bearing on the subjects 
under discussion. 

(a) STANDARD AXLES, JOURNALS, JOURNAI. 

BEARINGS AND JOURNAL BOXES. 

A consideration of this subject dis- 
closed that it would be very difficult to 
adopt standards which would accommo- 
date, to any general extent, the equipments 
already in service. After a thorough dis- 
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Fic. 1.— PROPOSED STANDARD MOTOR AXLES. 


all the information given in the data 
sheets was compiled in tabular form for 
consideration by the committee. 

It was subsequently decided desirable 
to have the subject of rails considered by 
the Way Committee. All the information 
received on this subject was turned over 
to that committee by direction of the pres- 
ident, and that committee will submit 
a separate report. ‘This committee has 
considered the subject of rails and special 
work only as affecting the recommenda- 
tion of a standard wheel-tread and flange. 

In order thoroughly to study the condi- 
tions affecting the above subjects, the com- 
mittee held meetings in New York on 
May 20 and 21, in Cleveland on July 26 
and 27, and again in New York on Sep- 
tember 12 and 13, 1907. At each of these 
meetings representatives of the various 
manufacturers of all the equipment under 


1 Read before the American Street and Interurban 
aed rset Association, Atlantic City, N. J., 
r 16. 


cussion by the representatives of all the 
interests involved, this committee decided 
to recommend arbitrary dimensions which 
conform to what is believed to be the very 
best recommended practice, at the same 
time meeting as nearly as possible the re- 
quirements of the existing conditions. 
The dimensions proposed very nearly ap- 
proach the standards adopted by many of 
the large electric railway properties of the 
country. ~ 

In this connection the committee has 
profited very materially by the experience 
of similar organizations which have de- 
veloped the axle problem since the begin- 
ning of operation of railroads in this 
country, and this was found to be not only 
valuable in taking advantage of what ex- 
perience had taught, but also desirable 
from a commercial standpoint. 

We, therefore, recommend the axles 
shown in Fig. 1 and designated as EA, 
EB, EB-1, EC, EC-1, and ED. A gen- 
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eral summary of the axle and gear data 
is given in the table. 

Axle EA has a journal of 3.75 by 7 
inches. It is designed to carry a load of 
15,000 pounds per axle and for the ac- 
commodation of motors not to exceed 45- 
horse-power capacity. . 

Axle EB has a journal 4.25 by 8 inches 
and is designed to carry a load of 19,000 
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Fic. 2.—PROPOSED STANDARD TAREE AND THREE-QUARTER-INCHI 
BY Seven-IncH JOURNAL Box. 


pounds per axle and for motors not to 
exceed 65-harse-power capacity. 

Axle EB-1 has the same general dimen- 
sions as axle EB, except that it is 5.5 
inches in diameter at the motor-fit. It is 
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diameter at the motor-fit is 6.5 inches. It 
is designed to carry 31,000 pounds per 
axle and to accommodate motors not ex- 
ceeding 200-horse-power capacity. 

Axle ED has a journal of 5.5 by 10 
inches and a carrying capacity of 38,000 
pounds per axle. It is designed to ac- 
commodate motors not exceeding 250- 
horse-power capacity. 
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Axles EA, EB and EB-1 are to accom- 
modate motors that do not require more 
than 48 inches between the wheel hubs, 
and axles EC and EC-1 and ED are to 
accommodate motors that do not require 


SUMMARY OF AXLE AND GEAR DATA. 


Distance | Centres Lengt 
Journals, | Motor-Fit, | Gear-Fit, ; Wheel-Fit, . 

Type. Inches. Inches. Inches. Inches. te J en Capecity: oes Stra 
EA........ 33 by 7 4} öl öra 48 75 15,000 45 6} 
ED i 41 by 8 5 6 51% 48 715 19,000 45- 65 6} 
EB-1t...... 4} by 8 5} 6 5}$ 48 75 22,000 65-10u 6l 
EC. 5 by, 9 6 7 615 50 76 27,000 100-150 6 

-EC-1 5 by 9 6} T- 615 50 76 31,000 150-200 61 
ED....... 5} by 10} 7 8 745 50 77 | 38,000 | 200-250| 6f 


designed to carry 22,000 pounds per axle 
and for motors not exceeding 100-horse- 
power capacity. 

Axle EC has a journal 5 by 9 inches. 
It is designed to carry a load of 27,000 
pounds per axle, and is intended to accom- 
modate motors not to exceed 150-horse- 
power capacity. 

Axle EC-1 is of the same general di- 
mensions as axle EC, excepting that the 
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more than 50 inches between the wheel 


hubs. 

Particular attention is directed to the 
dimensions given on these axles, all of 
which were worked out with a great deal 
of care by the committee and were adopted 
only after a very careful consideration of 
each and the relation of each to all the 
others. This applies with particular em- 
phasis to the diameter and length of 


_ motor-fits. 
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wheel-fit, diameter and length of gear-fit, 
the gear keys and the diameter of the 
The discussion in connection 
with these subjects developed that the di- 
mensions recommended by the committee 
are the most desirable and very accept- 
able to the manufacturers of the different 
parts of the equipment. Their original 
adoption will result in eliminating a great 
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Fig. 8.—PROPOSED STANDARD FOUR AND ONE-QUARTER-INCH BY 
E1rgut-Inco JOURNAL Box. 


variety of dimensions of these parts. This 
lack of uniformity in the past has worked 
a particular hardship, not only on the 
manufacturers, but also upon the com- 
panies operating the equipment. 


Diameter | Finished Width Gear 
a Gear f Gear | Hubs. 
Pitch 1 Face ub one — 
itch. Inches Beg Smal ane 


Special attention 18 directed to ya 
length of gear seat and the keyway, 
well as to the diameter of the geat hu 
and the width of gear face, as it was site 
that by adopting these dimensions, 
motor builders would be able to arrive 4 
a uniform gear practice. 

It is further recommended t 
motors not to exceed 100 horse-powe!s 


three-pitch gear with 5-inch face be 
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adopted as standard; and that motors ex- 
ceeding 100 horse-power should have a 
2.5-inch pitch-gear with a 5.25-inch face. 
JOURNALS AND JOURNAL BEARINGS. 
For journals and journal-bearing keys 
we recommend the use of the four sizes 
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2, 3, 4, and 5, showing journal boxes for 
each of the different journals recom- 
mended, showing two styles of design for 
the tops of the boxes to accommodate the 
two styles of trucks generally used in 
electric traction equipment. The interiors 
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mits of standardization and that the re- 
sults obtained therefrom, both mechan- 
ically and commercially, will be most de- 
sirable. 

The data sheets compiled by your com- 
mittee show that at the present time there 
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known as the Master Car Builders’ stand- 
ards. These are the result of years of 
experience in equipments of similar char- 


of these boxes are arranged to accommo- 
date the journal-bearing keys referred to 
above and will be subject to the test gages 
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SecrionCc-D 
6.—PROPOsED STANDARD BRAKE-HEAD, UNFLANGED SHOE AND KEY, 
FOR WHEELS WITH THREE-INCH TREAD AND OVER. 


Fic. 


acter and generally familiar, and are 
specified in reports of the proceedings of 
that association. 
JOURNAL BOX. 
In connection with the axles already 
recommended, we submit herewith Figs. 


T LENGTH WHEN STRAIGHT 75 a 
® 


in common use for journal boxes of this 
character. 
(b) BRAKE-SHOES, BRAKE-SHOE HEADS 
AND KEYS. 
Your committee believes that this 
feature of the equipment most readily per- 


Fic. 5.—PRorosED STANDARD FIVE AND ONE-HALF-INCH BY 
Tren-Inco JOURNAL Box. 


are innumerable styles and patterns of 
brake-shoes and brake-heads in use 
throughout the country, many of which 
vary but slightly from the recommenda- 
tions which your committee herewith sub- 
mits. 

For wheels having a tread of three inches 
wide and over, your committee recom- 


Fie. 7.—PrRoposeD STANDARD BRAKE-HEaD, 
FLANGED SHOE AND KEY, FOR WHEELS WITH 
THREE-INCH TREAD AND OVER. 


mends a design of brake-head and shoe 
(see Figs. 6 and 7), both of which are 


| interchangeable with those in general use 


in steam railroad practice. The brake- 
head recommended is adapted to both the 
flanged and unflanged shoes. The un- 
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flanged shoes to go with this head are re- 
versible on their own wheels, and the 
flanged shoes may be reversed by changing 
the shoe from end to end on the brake- 
beam. 

To accommodate wheels in service, with 
treads narrower than three inches, the com- 
mittee deems it advisable to recommend 
the second brake-head and shoe illus- 
trated in Fig. 8. This head is adapted for 
use on any of the narrower tread of wheels, 
viz., those less than three inches wide. 
The brake-shoe can be used either flanged 
or unflanged, the unflanged shoe being re- 
versible upon the same wheel and the 
flanged shoe will be reversible by chang- 
ing it to the other end of the brake-beam, 
thus requiring but one pattern of brake- 
shoe for all equipment which will be 
standardized with this break-head. 

No attempt has been made at this time 
to suggest a standard for the brake-head 
hanger arrangement, as the patterns sub- 
mitted are simply for the brake-shoe at- 
tachment. For the brake-head shown in 
Figs. 6 and 7, it is intended to use the 
brake-shoe key now in general use. 

(c) STANDARD SECTION OF TREAD AND 

FLANGE OF WHEEL. 

The investigation by this committee of 
the various types of wheels in service on 
électric traction properties throughout the 
country shows that there is a very wide 
variation of wheel sections in use, espe- 
cially as regards flanges and treads. An 
inspection of the data sheets demonstrated 
that it was almost impossible to select one 
wheel which would meet all the varying 
conditions. These sheets also showed con- 
clusively that wheels of a considerably 
narrower tread than the increased weight 
of the equipment requires are being op- 
erated. Your committee, therefore, recom- 
mends as standard for street and interur- 
ban railways as far as it can be applied, a 
wheel-tread and flange contour which con- 
forms to that shown in Fig. 9 and in- 
dicated as Wheel A, this wheel to have a 
tread three inches wide and a flange seven- 
eighths inches high and one three-six- 
teenths inches thick at the throat. It is 
the opinion of the committee that this 
wheel tread and flange can be applied with 
comparatively little difficulty to a great 
majority of the roads forming our asso- 
ciation. 

A number of roads are using wheels 
with a tread 3.5 inches wide for combined 
city and interurban work, and there is a 
decided tendency in this direction. This 
wide tread assists in carrying the load 
across special work without running on 
the flange, and avoids the necessity for 
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flange bearing on the special work. We, 
therefore, also recommend Wheel A with 
the tread increased to 3.5 inches for inter- 
urban work, and also for city work where 
it can be used. In the judgment of 
your committee, it is especially desirable 
to work toward the general adoption of 
wheels having this tread. 

Your committee recognizes the fact 
that local conditions on many of the sys- 


Fig. 8.— Proposkp STANDARD BRAKt-HEAD 
AND BRAKE-SHOE AND KEY FoR NARROW 
TREAD WHEELS. 


tems forming our association are such 
that it will be difficult for a number of 
years to operate a wheel of the dimensions 
represented by Wheel A. To meet these 
conditions your committee recommends 
Wheel B (Fig. 9), with a tread of 2.5 
inches wide and a flange 0.75-inch high, 
this flange to have the same general di- 
mensions as Wheel A with the exception 
of the height above the tread line. 


In mounting and gaging wheels it is 
understood that the gage line is at a 
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point on the flange 0.25 inch above the 
wheel tread, and your committee recom- 
mends that the wheels be gaged 0.25 inch 
narrower than the gage of the track, the 
track gage being measured between points 
0.25 inch below the tops of the rails. 
RECOMMENDATIONS FOR FUTURE WORK. 
The investigation conducted by this 
committee during the past two years indi- 
cates the need on the part of the associa- 
tion in the future for a standing commit- 
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tee or standing committees to take charge 
of the changes and progress in electric 
traction equipment. The extent of the 
field suggests the desirability of dividing 
the subject among various committees as 
has been found necessary in the case of 
similar work carried on by other associa- 
tions. 
CONCLUSION. 

In making these recommendations, your 
committee has been greatly assisted by rep- 
resentatives of the manufacturers of the 
various parts of the equipment concerned, 
and it is pleasing for us to report that 
these recommendations appear to meet 
with their general approval. In fact, they 
will gladly cooperate in the adoption of 
these standards, as many of the various 
manufacturers represented in our confer- 
ences have long felt the necessity for the 
adoption of standards for electric traction 
equipment. It is possibly well to state 
that these recommendations are the re- 
sult of a very thorough and general dis- 
cussion on the part of all the interests 
involved, both the manufacturing and 
various departments of the electric rail- 
ways. Your committee takes this occasion 
to acknowledge the very valuable assist- 
ance and enthusiastic support of all those 
who cooperated in the work leading up 
to these recommendations. 

The recommendations of this committee 
are the result of the labor of two years 
and we urge that definite action be taken 
in this matter at your convention this year. 

Respectfully submitted, 

W. H. Evans, Chairman, 

IH. WALLERSTEDT, 

J. M. LARNED, 

H. B. FLEMING, 

R. C. TAYLOR, 

H. A. BENEDICT, 

H. W. BLAKE, 

C. B. FAIRCHILD, JR., | 
Committee on Standardization. 
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The Sons of Jove. 

The Rejuvenated Sons of Jove held 
their eighth annual convocation at Dallas, 
Tex., on October 15. A part of the busi- 
ness session was devoted to addresses by 
Joseph E. Farnsworth, Frank B. Knight, 
W. M. Brooks, C. W. Hobson, JĮ. B. Kirk- 
land and W. E. Robertson. 

The following officers were elected: 
Jupiter, W. E. Robertson, Buffalo, N. Y.; 
Neptune, J. Robert Crouse, Cleveland, 
Ohio; Pluto, James R. Strong, New York 
city; Vulcan, William M. Deming, Sche- 
nectady, N. Y.; Mercury, C. S. Roulet, 
Dallas, Tex.; Mars, R. P. C. Holmes, 
Chicago, Ill.; Apollo, Thomas G. Grier, 
Chicago, Ill.; Avrenim, C. R. Huntley, 
Buffalo, N. Y. l 

Before the adjournment of the a 
the retiring Jupiter, H. B. Kirkland, ee 
presented with a jewel, the emblem of a 
order. The presentation speech was må 
by T. G. Grier. 
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BOOK REVIEWS. 


“Blements of Electric Traction for Motor- 
men and Others.” L. W. Grant. New York. 
D. Van Nostrand Company. Cloth. 218 
pages. Illustrated. 5% by 8% inches. Fur- 
nished by the ELeEcTrRICAL Review for $2.50. 


This book is based upon a short series 
of lectures given by the author to a class 
of motormen and others at the Leeds 
(England) Institute Technical School. It 
is intended to serve as an introduction to 
a more advanced book upon the subject, 
and also to supplement the information 
given in the usual hand-books for motor- 
men and inspectors. The subject is in- 
troduced by an elementary discussion of 
the principles of magnetism and elec- 
tricity, the action of the dynamo and mo- 
tor and methods of measuring power. 
Then the mechanics of traction are taken 
up, and a discussion of the properties of 
electric motors, showing how they may 
be applied to railway work. The book 
concludes with a discussion of brakes, this 
including the ordinary mechanical brakes 
as well as electrical methods of braking. 
Frequent problems throughout the book 
help to fix the ideas, which are in general 
presented clearly and in a manner to be 
grasped by the men for whom the book 
is intended. 


“Substitution of the Electric Locomotive 
for the Steam Locomotive.” Lewis B. Still- 
well and Henry St. Clair Putnam. New 
York. American Institute of Electrical En- 
gineers. Cloth. 302 pages. Illustrated. 6 
by 9 inches. Furnished by the ELECTRICAL 
Review for $1. 

This is a reprint of the widely discussed 
paper presented by the authors before the 
American Institute of Electrical En- 
gineers last January. The subject is taken 
up by a study of the average costs of 
operation of the roads of the country by 
means of the steam locomotive. The data 
for this have been compiled from the re- 
port of the Interstate Commerce Commis- 
sion. From these, figures for the various 
items of operating expenses are obtained. 
After explaining this in detail, when nec- 
essary, the authors deduce the correspond- 
ing costs for electric traction, and come 
to the conclusion that the latter system 
of operation, if applied to all the roads 
of the country, would effect a yearly sav- 
ing in the aggregate cost of operation of 
about $250,000,000. The authors then 
make a plea for the standardization of 
electric traction equipment, and for the 
adoption of a standard frequency of fif- 
teen cycles. An appendix gives a discus- 
sion of the power-house output and load- 
factor of railway plants, and of grade re- 
sistance and recuperation. 

The book also contains the discussion 
which followed the reading of this paper at 
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New York, those who took part in this 
representing many sides of the question. 
The book, as a whole, represents rather 
the aspiraticns of the electrical engineer 
than the work which he finds immediately 
before him. 


“The Handbook of Wireless Telegraphy.” 
James Erskine-Murray. New York. D. Van 
Nostrand Company. Cloth. 332 pages. Il- 
lustrated. 65% by 8% inches. Furnished by 
the ELEcTrIcaL Review for $3.50. 

In this work Dr. Erskine-Murray has 
endeavored to present a simple exposi- 
tion of the science and art of wireless tel- 
egraphy. He has therefore treated the 
subject, where possible, in a simple, non- 
mathematical manner, with the object of 
making it readable by those who are in- 
terested in the subject. After a historical 
schedule of the early attempts at wireless 
communication, a description of the ap- 
pliances used for the product of high- 
frequency currents is given. This is nat- 
urally followed by a discussion of wave- 
detectors, and several chapters are de- 
voted to the various types of this device. 
Following this are descriptions of the 
various wireless telegraphic systems which 
have been used with more or less success. 
A discussion is also given of the various 
attempts to direct the transmission. The 
latter part of the work is given up to 
the discussion of theories, of methods of 
measuring and detecting fields, and of cal- 
culating syntonic systems. The concluding 
chapter contains the codes in use in this 
country and abroad and tables of elec- 
trical constants. The descriptions through- 
out are clearly written, and the author 
has made free use of quotations from 
authoritative papers on the subject. Pos- 
sibly one-third of the book has been com- 
piled in this way. 

“Electric Railway Engineering.” H. F. 
Parshall and H. M. Hobart. New York. D. 
Van Nostrand Company. Cloth. 476 pages. 
Illustrated, and with many tables and dia- 
grams. %7% by 11 inches. Furnished by the 
ELECTRICAL REviEw for $10. 

In this authoritative work the authors 
give a complete treatise of the applica- 
tion of the electric motor to railway work. 
A good deal of the matter which is here 
presented has already been published in 
various technical journals, and the style 
of treatment is probably familiar to all 
engineers. - The book is divided into three 
parts. The first deals with mechanical 
electric traction and discusses traction re- 
sistance at constant speed, acceleration, 
power required at the car axles at the 
various conditions of service, and the char- 
acteristics of electric railway motors, and 
shows how to build up a load curve from 
a survey of the system. 
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Part II takes up the generation and 
transmission of electrical energy, includ- 
ing a discussion of the type of plant, the 
high-tension transmission system, the sub- 
stations and distributing system. 

Part III discusses the rolling stock, in- 
cluding cars and locomotives and the elec- 
trical equipment, the final chapter in this 
section taking up trucks with some detail. 

Throughout the work a very free use 
of diagrams is made; in fact, this method 
of treatment is largely depended upon for 
the solution of the various problems in- 
volved in railway work. The frequent 
application of these diagrams to definite 
problems helps greatly in illustrating the 
method of use. The authors have drawn 
freely on American and European prac- 
tice, and the illustrations show some of 
the most recent notable railway installa- 
tions. The new single-phase systems are 
given fairly satisfactory discussion, so 
that the work is brought up to date. It 
is undoubtedly the most complete discus- 
sion of this increasingly important field 
of electrical application which has ever 
been published. 

— 0 


Public Lectures in New York 


City. 

The Department of Education in the 
city of New York, borough of Manhattan, 
has issued a bulletin of public lectures 
to be delivered in the Young Men’s Chris- 
tian Association Hall, No. 5 West One 
Hundred and Twenty-fifth strect. There 
is a course of eleven lectures on illumina- 
ting engineering by Theodore I. Jones. 
Lectures were given on October 2, Octo- 
ber 9, October 16, October 23 and October 
30. The following lectures are to be 
given: November 6, “Incandescent Lamps 
—In Vacuo”; November 13, “Incandes- 
cent Lamps—Without Vacuo”; November 
20, “Are Lamps”; November 27, “Vapor 
Lamps”; December 4, “Globes and Re- 
flectors”; December 11, “Efficiency of 
Various Types.” l 
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Telephone Service in Apia. 

Consul George Heimrod reports that 
Apia and adjacent plantations in Samoa 
are now provided by the postal authorities 
with telephone communication. Within a 
radius of five kilometres (kilometre = 
0.62 of a mile) the fixed rate for this 
service is 200 marks, or $47.60, per year, 
and for every 100 metres (328 feet) serv- 
ice beyond said line an additional charge 
of four marks, or ninetv-five cents, is 
exacted. 
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Progress in Heavy Electric 
Traction. 

At the recent convention of the Ameri- 
can Street and Interurban Railway Asso- 
ciation, a brief report on the progress of 
“Heavy Electric Traction” was made by 
Calvert Townley, chairman of the asso- 
ciation committee, and vice-president of 
the Consolidated Railway Company. The 
following summary of the more important 
developments formed the main portion of 
the report: 

CONTINUOUS CURRENT 500 To 600-VOLT 
INSTALLATIONS, 

New York Central & Hudson River 
Railroad, New York city—This note- 
worthy installation which has been in 
progress for some years, and which com- 
prises thirty-five 100-ton locomotives, and 
131 multiple-unit cars, has been prac- 
tically completed and is in successful op- 
eration. 

Detroit River Tunnel Company, 
Detroit, Mich.—Six 100-ton locomotives. 

United Railways, Portland, Ore.—One 
35-ton locomotive. 

Boston Elevated Railway Company, 
Boston, Mass.—This company, which has 
operated heavy elevated service for a num- 
ber of years, has under construction 308 
160-horse-power motors for use as double 
equipments. 

Metropolitan West Side Railway Com- 
pany, Chicago, Ill—Two hundred and 
twenty-eight 160-horse-power motors have 
been added to the previous equipment of 
this company’s motor power for use with 
multiple-unit control as double equip- 
ments. 

Philadelphia & Western Railroad, 
Philadelphia, Pa—QOne hundred cars, 
each equipped with four 125-horse-power 
motors. 

Brooklyn Rapid Transit Company, 
Brooklyn, N. Y.—This company has 
added to its rolling stock 100 elevated 
cars, each equipped with two 200-horse- 
power motors operated with multiple- 
unit control. | 

West Jersey & Seashore Railroad 
(Pennsylvania Road) Camden, N. J.— 
Eighty cars, each equipped with two 200- 
horse-power motors. 

Philadelphia Rapid Transit Company, 
Philadelphia, Pa—This company has 
added to its equipinent one hundred and 
seventy 125-horse-power motors for use 
in two-motor equipments. 

The Hudson Companies, New York, 
N. Y.—Fifty cars, each equipped with 
two 170-horse-power motors. 

Buffalo, Lockport & Rochester Railway, 
Rochester, N. Y.—Nineteen cars, equipped 
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with four seventy-five-horse-power motors 
each. : 

Texas Traction Company—Fifteen 
cars, each equipped with four seventy-five- 
horse-power motors. 

West Shore Railroad Company (Oneida 
Railway Company) Utica, N. Y.—Fif- 
teen cars, each equipped with four seventy- 
five-horse-power motors. 

Pittsburgh, Harmony, Butler & New- 
castle Railway Company—Twelve cars, 
each equipped with four seventy-five- 
horse-power motors. This equipment is 
noteworthy as contemplating the use of 
1,200 volts on the trolley, two 600-volt 
motors being connected in series. 

Buffalo & Lake Erie Traction Com- 
pany, Buffalo, N. Y.—Eight cars, each 
equipped with four 100-horse-power mo- 
tors. 

SINGLE-PHASE, ALTERNATING-CURRENT IN- 
STALLATION. 

New York, New Haven & Hartford 
Railroad Company, New York city—This 
installation which has been in progress 
for the past two years, has been practically 
completed and is in successful operation. 
It comprises thirty-five, ninety-ton loco- 
motives operating both from 11,000-volt, 
single-phase trolley and a 650-volt con- 
tinuous current supplied from the third 
rail. 

Spokane & Inland Railway, Spokane, 
Wash.—This installation comprises four- 
teen locomotives, six equipped each with 
four 100-horse-power motors and eight 
equipped each with four 175-horse-power 
motors; also twenty-one passenger cars 
each equipped with four 100-horse-power 
motors. This road is operating partly 
from 6,600-volt trolley and partly from a 
continuous current. Length of track 146 
miles. 

Sarnia Tunnel—Five sixty-two-ton lo- 
comotives; trolley voltage, 3,300 volts. 

Illinois Traction System, Springfield, 
Ill._—One fifty-ton locomotive and eleven 
cars, each equipped with four seventy-five- 
horse-power motors; trolley voltage, 
3,300. 

Erie Railroad, Northern New York— 
Six cars, each equipped with four 100- 
horse-power motors, trolley voltage. 
11,000. Length of track, thirty-four 
miles. 

Washington, Baltimore & Annapolis 
Railway Company, Baltimore, Md.— 
This equipment comprises twenty-one 
cars, each equipped with four 125-horse- 
power motors; also four cars, each 
equipped with two 125-horse-power mo- 
tors; trolley voltage, 6,600. 

Richmond & Chesapeake Bay Railway 
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Company, Richmond, Va.—Four cars, 
each equipped with four 125-horse-power 
motors; trolley voltage, 6,600. 
POLYPHASE INSTALLATIONS. 
Great Northern Railroad, Cascade Tun- 
nel, Wash.—This equipment will com- 
prise four locomotives, each of 100 
tons to be operated on a 3,000-volt, three- 
phase alternating-current. This installa- 
tion will doubtless be watched with great 
interest and will give an opportunity of 
demonstrating the fact regarding the ad- 
vantages for and objections to polyphase 
current for heavy railroad use. 
CONTINUOUS CURRENT, 1,200-VOLT IN- 
STALLATIONS. 


Southern Pacific Company, Oakland, 
Cal.—This equipment will comprise forty- 
four cars, each to be equipped with 125- 
horse-power motors, to be operated con- 
tinuously two in series, on 1,200 volts. 
There will also be a forty trail-car equip- 
ment. 

Indianapolis & Louisville Railway— 
Ten cars, each to be equipped with four 
seventy-five-horse-power motors, con- 
nected two in series, for 1,200-volt opera- 
tion. 

Much interest has been attracted to the 
investigations of the Pennsylvania Rail- 
road, who are preparing to equip their 
new New York city terminal and the tun- 
nels connecting Manhattan Island with 
New Jersey and with Long Island by elec- 
tricity. For the purposes of demonstrat- 
ing the various possibilities open to them, 
they have arranged to test both large con- 
tinuous current and large alternating-cur- 
rent locomotives, that comprising the 
greatest novelty being a 152-ton, fifteen- 
cvele, single-phase, alternating-current lo- 
comotive for operation from 11,000-volt 
trolley. 

C a 
The Missouri State Electric 
Light Association. 

A permanent organization of the Mis- 
souri State Electric Light Association was 
perfected on October 21, at a meeting 
of delegates representing twenty-five towns 
in the state, at the Marquette Hotel, St. 
Louis, Mo. A. J. O’Reilly, president of 
the Board of Public Improvements, de- 
livered an address of welcome, after 
which the meeting went into executive ses- 
sion. The following permanent officers 
were elected: president, F. D. Porterfield, 
Cape Girardeau; vice-presidents, 
Hayes, Poplar Bluff; N. Ledford, Bowl- 
ing Green; J. Irvine, Marshall; secre- 
tarv, C. Z. Pierson, St. Charles: execu- 
tive board: T. E. Clary, Sikeston ; Thomas 
Fox, Cape Girardeau; E. W. Markham. 
Brookfield, and J, W. McCarthy, Mont- 
gomery City. 
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Annual Report of the Spokane 
& Inland Empire Railroad 
Company. 

The Spokane & Inland Empire Rail- 
road Company has filed its first annual re- 
port with the state railroad commission, 
covering the year ended June 30, 1907. 
It shows the company was organized 
January 15, 1906, under the laws of 
Washington and is a practical merger by 
reason of its ownership of the entire capi- 
tal stock of the following companies: 
Cœur d’Alene & Spokane Railway Com- 
pany, Limited, organized October 20, 
1902, under the laws of Idaho; Spokane 
& Inland Railway Company, organized 
December 13, 1904; Spokane Terminal 
Company, March 1, 1905, and Spokane 
Traction Company, March 15, 1903; the 
last three named being Washington cor- 
porations. There are 420 stockholders. 

The Spokane & Inland division, Sep- 
tember 24, 1906, began operation of 
thirty-four miles. This mileage was in- 
creased eleven and eight-tenths miles Feb- 
ruary 1, 1907; April 5, increased twenty- 
four and eight-tenths miles; June 1, in- 
creased forty-seven and six-tenths miles, 
and the Cœur d’Alene & Spokane division, 
July 19, 1907, began operation of an ex- 
tension to Hayden Lake, Idaho, eight and 
two-tenths miles. The company operates 
one hundred and twenty-three and one- 
half miles, aside from its street-car lines 
in Spokane. 

Gross earnings from operations of the 
entire line for the year aggregated $478,- 
784.08, less operating expenses of $259,- 
604.80, leaving a net income from opera- 
tion of $219,179.28. 

To this was added $189,204.56; net 
income from the city traction lines, 
$37,864.37; interest received from funds 
loaned, $146,687.24; rent of buildings, 
$4,652.95; and there was also added $60 
earnings as interest on bonds owned by 
the company of the Spokane Country 
Club. This made a total net income from 
all sources of $408,443.84. From this 
the company paid $7,500 in taxes, a divi- 
dend aggregating $91,940 and interest on 
funded debt of $146,992.89, leaving the 
surplus for the year $162,010.95. 

The gross income from the city trac- 
tion lines was $180,927 and the expenses 
were $142,964. 

A summary of the expenses of the en- 
tire line shows $29,461 for maintenance 
of way and structures, $19.959 for main- 
tenance of equipment, $176,100 for con- 
ducting transportation and $34,083 for 
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general expenses, which aggregate 54.22 
per cent of the earnings of the entire line. 

The company reports the following con- 
tracts with other companies: 

With the United States for the trans- 
portation of mails, at $2,747.47 per 
annum. 

With the Spokane International Rail- 
way for interchange of freight, dated 
April 14, 1905; on lumber the company 
receives three cents per 100 pounds; on 
other freights, rates are divided on a 
mileage basis, with minimum of twenty- 
five cents for one shipment. 

With the Great Northern for inter- 
change of freight, dated May 9, 1907, di- 
vided on mileage basis, with minimym of 
twenty-five cents. 

Agreement with Cœur d’Alene & St. 
Joe Transportation Company for inter- 
change of passengers and freight, the 
company receiving the local rate. 

None of the equipment of the com- 
pany is mortgaged. The mortgages on 
the other property are $287,272 a mile 
for the one and one-tenth miles of track 
on the property used as freight and pas- 
Senger terminals in Spokane; $16,176 a 
mile for the thirty and nine-tenths miles 
of track from Spokane to Coeur d’Alene; 
$7,644 a mile for the twenty-five and 
nine-tenths miles of traction lines in the 
city and $5,000 a mile for the nincty-one 
and forty-nine-one-hundredths miles of 
the Spokane & Inland trackage. 

The entire line employs 182 men at 
an average compensation of $3.01 a day. 

The road carried a total of 672,412 
passengers, receiving a revenue of $274,- 
781, or a little more than forty and one- 
half cents per passenger, or about 
eighteen and one-half mills per passenger- 
mile. It carried 194,583 tons of freight, 
recelving $144,252, an average of abovt 
72.6 cents a ton, or less than two and 
one-half cents a ton-mile. The income 
of operation of a mile of road was $1,774. 

The company added seven locomotives 
during the year and now has twelve in 
service; added twenty-two cars to the pas- 
senger service, making fifty in use; added 
seventy-four box cars and forty flats to 
the freight department, making 318 in 
freight service, and uses in company work 
one caboose it owns, one officer car, nine- 
teen gravel cars and nineteen cabooses 
owned by other roads. The total cars 
owned by the company are 395. 

An interesting feature is the statement 
covering the physical characteristics of the 
portion of the road in Washington. This 
shows that on 102 miles there is an ag- 
gregate of 280 curves, fiftv ascending and 
thirty-six descending grades, and about 
sixty-six miles of absolutely straight 
track and twenty-one miles of level track. 
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“Economical House Lighting.” 
To THE EDITOR OF THE ELECTRICAL REVIEW: , 

Referring to the article by Mr. Lans- 
ingh entitled, “Economical House Light- 
ing,” which article appeared in your edi- 
tion of September 14, I wish strongly to 
confirm the writer’s conclusion that it is 
possible to light residences satisfactorily 
by electricity at a very low cost if the 
installation is properly planned and op- 
erated. 

I have knowledge of a house of which 
the electric installation and operation are 
laid out on practically the same prin- 
ciples as are laid down by Mr. Lansingh, 
and in which electricity is used exclusively 
for lighting, and more or less for other 
purposes. I give below a comparison of 
this house with the one referred to by 
Mr. Lansingh. The upper row of 
figures is for the latter. 
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J. S. Coparan. 

Boston, Mass., October 25. 
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Chicago Electrical Show. 

Space for the third annual electrical 
show to be held in Chicago, Ill., January 
13-25, 1908, under’the direction of the 
Electrical Trades Exposition Company, is 
being eagerly sought by all lines of elec- 
trical manufacturers. The management 
announces that more than two-thirds of 
the available space has already been taken 
and by reason of the unusually enthusias- 
tic interest that has already been shown 
in this annual affair, the largest and most 
striking show ever held is assured. 

A feature of this year’s show that will 
make it attractive is the scheme of booth 
construction, decoration and decorative 
lighting that has been arranged for. D. H. 
Burnham & Company, the well-known 
architects, have been engaged to design the 
entire installation and have planned it on 
a grand scale in keeping with the high 
character of the exhibits, giving them a 
setting that will greatly enhance their 
value and effectiveness. This is a radical 


departure from previous shows and will 
be appreciated by exhibitors, who will 
be relieved of a great deal of work, worry 
and expense incidental to the prepara- 
tion for their exhibits in previous shows. 
All booths, railings, signs, wiring, etc., 
will be installed by the exposition com- 
pany. 
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Report of the Committee of 
the American Street and 
Interurban Railway Asso- 
ciation on Municipal 
Ownership.’ 


In August last your committee in a cir- 
cular letter to the members of the asso- 
ciation asked as to the status of the 
municipal ownership movement in their 
respective localities. Among other ques- 
tions to which replies were solicited were 
the following: 

“What, if any, agitation or movement 
has arisen or been in progress during the 
past year for the extension of municipal 
public utilities ? 

“Has there been any movement look- 
ing toward the municipalization of your 
company’s business or any part thereof ? 

“Tf any such agitation has arisen, please 
state its cause or causes. 

“What seems to be the present status of 
public opinion in your vicinity touching 
municipal ownership of public utilities, 
such as strect railroads and lighting com- 
panies ?” 

To our inquiries 132 replies were re- 
ceived, of which fifty-five represented city 
lines alone, fifteen represented interurban 
lines alone, sixty-two represented both city 
and interurban lines. 

The number of states represented by 
replies was thirty-seven states and terri- 
tories and four Canadian provinces. The 
number of cities covered by these replics 
of over 50,000 population was seventy- 
three, and of those under 50,000 popula- 
tion 332. The number of municipally 
owned utilities in cities represented by the 
replies was as follows: 

1. Street railway systems, two, one of 
which was in Canada. 

2. Electric lighting plants, twenty-nine. 

3. Gas plants, four. 

4. Waterworks, sixty-nine. 

The answer to the question as to 
whether there had been any agitation re- 
garding the municipal ownership of strect 
railway lines in the field covered by our 
membership during the past year elicits 
an almost universal negative. We quote 
a few of the answers returned. 

The manager of a line operating in one 
of the largest cities represented in our 
membership states: 

“In answer to No. 7 as to the present 
status of publie opinion, I may say that 
the public mind of on the ques- 
tion of municipal ownership has had a 
very serious setback, as was demonstrated 
pretty conclusively by the mayoralty elec- 


1 Presented before the American Street and Inter- 


urban Railway 
October 1X. 


Association, Atlantic City, N.J 
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tion last spring, when the question of 
municipal ownership was the dominant 
issue. It should be stated in this connec- 
tion that the result came principally from 
the non-partisan effort of a large number 
of the better class of citizens to educate 
the public, and their very thoughtful ef- 
forts were effectual in disabusing their 
minds of the many glittering fallacies that 
demagogues, yellow journals and mistaken 
malots had built up in their fancy. It 
occurs to me that the average voter is 
thoroughly convinced of the rottenness of 
municipal politics in this country espe- 
cially, and it is easy to convert him to the 
fact that graft and perpetuity in office 
would be the result of municipal owner- 
ship.” 

The president of a large company in a 
southern state says: 

“Much less said now in regard to it 
than was a year or two since. The public 
seems to have lost interest in the sub- 
ject.” 

Still another manager reports: 

“Less favorable to lighting than a year 
ago, and not considering railroads at all.” 

From central New York the word is 
sent that the business men of that locality 
are adverse to the experiment, and from 
a growing city in the Far North a man- 
ager of a combined company writes: 

“Decidedly against municipal owner- 
ship. Three newspapers adverse to it and 
also the best business people.” 

A company in Ohio reports: 

“Authorities are not inclined to munic- 
ipal ownership, they had a sad experience 
with the gas plant.” 

Another company in the same state re- 
plies: 

“The public do not want it.” 

From the Far South word is sent that 
public sentiment is against municipal 
ownership, and a Virginia company re- 
ports that the scheme is not looked upon 
with favor by the more intelligent citizens 
of the city. Two companies report that 
there has been some talk about it, and 
give as reasons therefor the desire for 
political preferment on the part of some 
politicians, but qualify the statement bv 
saving that the taxpayers are taking no 
active steps in support of the movement. 
One company’ admits that by reason of 
poor service which they have been obliged 
to give there has been some newspaper 
talk about the city taking over the rail- 
road lines, and another one speaks of the 
municipal ownership scheme being used as 
a threat to obtain certain reductions in 
fare, 

The condition as revealed in the an- 
swers with reference to lighting, gas and 
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waterworks is not quite so favorable, al- 
though even with reference to such public 
utilities, a number of the replies are to 
the effect that with existing municipal 
plants in their cities the people are be- 
coming disgusted with the operation and 
the service they afford, and to that extent 
are being turned against further extension 
of the municipal ownership scheme. 

From a careful reading of these replies, 
which have been placed by the committee 
on file with the secretary of the associa- 
tion, we feel safe in making the assertion 
that municipal socialism as affecting street 
or interurban railway properties in the 
sense of the taking over by municipalities 
of the ownership and operation of such 
properties, has as a social doctrine and asa 
political text quite considerably decreased 
in force during the past year. This de- 
cadence of the municipal ownership idea 
may be ascribed to several causes. A year 
ago the propaganda seemed to be the tide 
of a great movement which, on account 
of its utility as a political doctrine and 
its popularity with the masses because of 
its promises of reduced cost of service 
and an extension of opportunities for 
labor, was sweeping on largely unopposed, 
to the ultimate confiscation of our proper- 
ties. The glories of its conquests abroad 
had been for some years rehearsed and 
the blessings which it would introduce 
here in this country proclaimed from po- 
litical platforms and through socialistic 
publications. But during the last twelve 
months the people at home and abroad 
have given to the subject a careful and 
critical examination of its principles and 
an analytic study of the facts as devel- 
oped here and abroad through the trial of 
the scheme, with the consequence that the 
weaknesses and the fallacies of the prop- 
osition as a social economic theory, and 
especially the dangers of attempting to 
introduce to any great extent the practice 
it advocates in municipalities with the 
political complexion of American cities, 
have been shown, and what might be 
termed at least the radical and bald theory 
of municipal ownership and operation by 
the people of a municipality of such util- 
ities as those of transportation and to 
some extent of light, has been marked 
doubtful and is no longer in a general way 
being urged. 

We believe that the campaign of edu- 
cation which has been in progress during 
the past vear against the theory and prm- 
ciples of municipal ownership, a campaign 
to which doubtless the members of this 
association have contributed in public and 
in private, has shorn the idea of much 
of its strength, and to that extent has 
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weakened its force both as a political and 
a social enemy. This change of sentiment 
finds its illustration in the result of the 
elections in London last March and Chi- 
cago in April of this year, both of 
which contests turned on the ques- 
tions of municipal trading and munic- 
ipal ownership, and which as precedent 
to the vote involved a very complete colla- 
tion of statistics touching the practical 
result of municipally owned utilities, and 
as well a great deal of illuminating aca- 
demic discussion as to the principles and 
effects of the doctrine. At the London 
election, out of 118 candidates eighty-four 
were unconditionally opposed to municipal 
trading, and the candidates in gencral 
in their addresses absolutely condemned 
competition with private enterprises. In 
Chicago also the issue was practically the 
same, the line of separation being clearly 
drawn between those who believed and 
those who did not believe in the wisdom 
of placing in the hands of the munic- 
ipality the transportation business of that 
city. Thus we think we are safe in the 
conclusion that municipalization, involv- 
ing the ownership of a public utility prop- 
erty and its operation by a municipality, 
has during the last year received a very 
considerable setback and it is pleasing to 
feel that in the long run the pendulum 
of justice and fairness, which may at 
times of frenzied reform swing to the ex- 
treme point of danger, will after a while 
return to a normal and safe position. 

It must not be concluded, however, that 
the dangers to our corporate life are at 
present so greatly lessened as to be un- 
worthy of our constant care and effort. 
In the stead of the socialistic theory of 
municipal ownership there has of late 
arisen the doctrine of public regulation, 
which has sprung into such popularity as 
to have become the favorite measure of 
legislation in almost every state in the 
union during the past twelve months. 
Perhaps we are trespassing upon the pre- 
serves of our co-committee — that of 
Public Relations—in adverting to this 
matter, but as it is so intimately related 
and apparently is, to a large extent, the 
outgrowth of the movement for municipal 
or state ownership of publie utilities, we 
may be forgiven for devoting a page or 
two to its consideration. 

The past year bears many resemblances 
to the period of the Granger agitation. 
Railroad legislation in the states has been, 
however, far more widespread. Not only 
in the Central and Far West, but in the 
supposedly more conservative Atlantic 
seaboard states, a large part of legislative 
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effort has been devoted to passing railroad 
laws. To be sure, these have referred to 
the steam companies, but the agitation 
which has given rise to them has also 
borne fruit in the passage of certain legis- 
lative bills which have included public 
utility corporations such as trolley, gas, 
electric light and telephone companies. 
It has been calculated that the number 
of such laws affecting railroads passed 
within the last year is about 300. Ten 
state legislatures alone at their recent ses- 
sion passed 177 different laws with refer- 
ence to the control of steam railroad cor- 
porations and dealing with almost every 
department and innumerable details of 
railroad operation and management, from 
the reduction of passenger fares to dust- 
ing of passenger cars, from establishing 
railroad commissions more powerful than 
any ever before created to requiring rail- 
roads to run only eight-wheel cabooses. 
This legislative activity, as is usual in 
matters of this sort, is largely based upon 
the ambition of politicians to be known 
as reformers and to foist themselves into 
the public. 

Public utility corporations, therefore, 


are just now passing through a crisis in 


their history, the result of which is diff- 
cult to predict. The socialistic and politi- 
cal .organization through which perhaps 
more than from any other source the mu- 
nicipalization of street railway companies 
was preached and to some extent pro- 
moted a year ago has, it is true, during 
the past year shown less strength and de- 
clined to a marked degree, but on the 
other hand, as we have mentioned above, 
socialistic legislation instigated and pro- 
moted by both political parties has been 
prevalent both in congress and in state 
legislatures to a degree exceeding that of 
any other period in the country’s history. 
When corporate interests were obliged to 
face what seemed to be an un-American 
doctrine, radical in its tendencies and 
quite opposed to the character of our in- 
stitutions, the socialism which, unaffiliated 
with other political organizations, de- 
manded that all public utilities of every 
name and nature be turned over to the 
general government and the state or mu- 
nicipality, the fight was largely in the 
open, and to that extent lacked some of 
the elements of danger which are present 
in the more covert and at the same time 
more generally popular movement which 
has of late been instituted by both Demo- 
cratic and Republican organizations for 
the publicly proclaimed purpose of con- 
trolling the corporations for the people, 
but which it seems to us in many in- 


T21 


stances, if the provisions embodied in 
various bills are to be literally carried out, 
would mean, practically, confiscation. The 
socialists in this country find their work 
being done for them, and the rather 
anomalous spectacle is presented of the de- 
cline of a party whose avowed doctrines 
and policies are at the same time being 
supported. The condition is one which 
represents a drift that may become mis- 
chievous and dangerous unless we are 
fully alive to the forces which animate and 
vitalize it, and are willing to meet it fairly 
and patriotically. Unless we are greatly 
mistaken, invective and stubborn opposi- 
tion to the principle of regulation by com- 
mission or in some other way will not 
turn the tide which is setting in favor 
of that sort of control. That corporate 
offences have been committed in the haste 
for extension and for the occupancy of 
alluring fields which this country has pre- 
sented, is a fact not to be controverted, 
and we respectfully submit that it is pos- 
sible that some proper form of regula- 
tion, which shall on the one hand prevent 
ruinous competition to what are natura] 
monopolies, and on the other assure to 
investors the proper handling of their 
funds, would be helpful to all our in- 
terests. We must not deceive ourselves 
into believing that the spirit of socialism 
in this country has suffered such a decided 
reverse that it is entirely relegated to the 
rear. It is true, its army is clad in a 
somewhat different uniform than formerly 
and marches under banners with new de- 
vices, but unless it is met with the same 
sort of intelligent study and a willing- 
ness to fairly discuss the questions such 
as has characterized our municipal owner- 
ship campaign during the past year, we 
shall fall short, we fear, of properly safe- 
guarding our interests. 

In an excellent report upon this sub- 
ject, made to the National Electrie Light 
Association at its recent convention, by 
the commitice on municipal ownership, 
and reporting, of course, on municipal 
lighting utilities only. it was stated: “Mu- 
nicipal ownership is not discredited, it is 
merely in abeyance. It would be a serious 
error to assume that the present move- 
ment of public sentiment toward public 
regulation signifies that municipal owner- 
ship is now or is soon going to be con- 
signed to the limbo of discredited theories 
along with such past crazes as free coinage 
of silver at a ratio of sixteen to one. If 
public regulation shall fail to establish a 
good understanding between the corpora- 
tions operating public utilities and the 
customers of those corporations, we shall 
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inevitably have a revival of the cry for 
municipal or state ownership.” 

At the risk of repetition, your com- 
mittee wish to emphasize their feeling that 
while municipal ownership as a socialistic 
scheme has been greatly weakened, it re- 
appears in many of its essential features 
in some of the schemes which have been 
legislated upon for what is properly known 
‘as “Public Regulation,” and it is our busi- 
ness to meet it on the open platform of 
discussion with the idea of accepting that 
which it presents which is fair and just, 
and to the elimination from it of such 
elements as are unjust and confiscatory. 

Respectfully submitted, 
C. D. Wyman, Chairman, 
J. A. BEELER, 
H. M. SLOAN, 
J. J. STANLEY. 


——ol e 


Postal Telegraph Employés 
Association. 

The Postal Telegraph-Cable Company, 
in conjunction with its employés, is or- 
ganizing the Postal Telegraph Employés 
Association, which, it is believed, will 
bring about more cordial relations between 
the company and its employés. ‘The fol- 
lowing letter from President Clarence H. 
Mackay has been addressed to the teleg- 
raphers in the employ of the Postal Tele- 
graph-Cable Company: 

“The Postal Telegraph-Cable Company, 
- appreciative of the loyal spirit displayed 
by the employés whc remained faithful 
and by those who came to its aid when so 
many old employés abandoned their duties, 
believes that this loyal spirit may be 
strengthened by association into a power- 
ful agency for maintaining good rela- 
tions between the company and its em- 
ployés, and the prevention of such move- 
ments as culminated in the occurrences of 
last August, and it has therefore, in con- 
junction with its employés, decided to 
form an association of those employés 
who have faith in the disposition of the 
company to deal equitably with them, 
who are opposed to strikes, commotions, 
or coercive measures, and who recognize 
the plain truth that their own prosperity 
is bound up in the prosperity of the com- 
pany. Such an association will be called 
The Postal Telegraph Employés Associa- 
tion, and its object will be to secure to 
the company a loval working force and to 
its members employment undisturbed by 
factions seeking to coerce or embarrass 
or harass the company or its employés; 
and its further object will be to render 
financial aid to its employés when sick or 
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disabled, and also in case of death. The 
directions in which such an association 
may extend its activities for the benefit 
of its members may easily be seen. The 
company contemplates that this associa- 
tion may be made the means of remedying 
local complaints by affording a ready 
means by which such complaints may be 
properly considered, and also that it may 
be turned to the purpose of self-help and 
the advancement of its members socially, 
educationally and materially, all of which 
objects will have the hearty support of 
the company.” 
—— OOS 


The Westinghouse Receiver- 
ships. 

In addition to the receivers which were 
announced for the Westinghouse Electric 
and Manufacturing Company, the West- 
inghouse Machine Company and_ the 
Security Investment Company, receivers 
have been appointed for the Nernst Lamp 
Company and the Westinghouse Machine 
Company. Walter D. Uptegraff, secre- 
tary to Mr. Westinghouse, was appointed 
receiver for the Nernst Lamp Company, 
with William McConway, associate re- 
ceiver, and Theodore W. Siemon, treasurer 
of the Westinghouse Electric and Manu- 
facturing Company, Charles D. Hill and 
Edward W. Childs for the Westinghouse 
Lamp Company. 

A communication addressed to the cus- 
tomers of the Westinghouse Machine 
Company by the receivers, William 
McConway, W. H. Donner and E. E. 
Keller, assures the clients and all others 
interested that there should be no occa- 
sion for apprehension because of the ap- 
plication for a receivership. From such 
examination of its affairs as the receivers 
have been able to make, it would appear 
that the Westinghouse Machine Company 
has been suffering from nothing more 
serious than a rapidly growing and profit- 
able business. This has necessitated the em- 
ployment of considerable borrowed capi- 
tal and credit throughout the country, 
the sudden withdrawal of which would 
have seriously interfered with the manu- 
facturing operations of the company. 
There has not been even a momentary 
pause in the operations of the company, 
and the personnel remains the same as 
heretofore. There will be no departure 
from the general policy that has hitherto 
obtained in the conduct of the business, 
and the receivers will, during their in- 
cumbency, spare no pains to foster and 
maintain the cordial relations that have 
always existed between the Westinghouse 
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Machine Company and its customers. 
It has been announced from Pittsburg 
that Mr. Westinghouse has selected three 
trustees, in whose hands his securities will 
be placed for the benefit of his creditors 
and himself. The banks in Pittsburg, 
New York and Boston which held the 
paper of Mr. Westinghouse have agreed to 
this plan. The personal obligations of 
Mr. Westinghouse are in the neighbor- 
hood of $8,000,000, and most of this deht 
was incurred to get money for the con- 
cerns with which he is connected. The 
principal companies to which he gave his 
money were the Russian, French and 
English Westinghouse firms, which, with- 
in the next year, according to data fur- 
nished, should be paving dividends. To 
secure this money Mr. Westinghouse 
placed wth the different banks securities 
to the amount of $20,000,000. Mr. West- 
inghouse is to be given an extension of 
time to realize on his assets. The asso- 
ciated banks carrying the Westinghouse 
securities have decided to hold their shares 
and not call for margins or offer them 
for gale. 

- The business of the Westinghouse com- 
panies will go on without interruption. 
Since the first of the year the Westing- 
house Electric and Manufacturing Com- 
pany has shown larger earnings than ever 
before in its history. The surplus appli- 
cable for dividends in the first six months 
of the current fiscal year was equal to 
more than seven and one-half per cent 
on the total outstanding capitalization, or 


within two and one-half per cent of the 
entire year’s dividend of ten per cent. 


——_—_—_=@o—____—. 


A Prize for Improvement in 
Rubber Extraction. 

The Brazilian Review says: “A project 
has been presented to Congress by which 
the government shall institute a prize of 
$15,000 to the person who shall dis- 
cover a means, 1, of extracting the latex 
without hurting the tree; 2, of imme- 
diately coagulating the latex and eliminat- 


ing substances which lessen its value, — 


when it is impossible to obtain the chem- 


ically pure product; 3, of pressing rubber 


in such a way that it may be exported 
without deteriorating and without being 
reduced in value. The project also lays 
down that the first five factories built 
within two years in Acre, Amazonas, Para, 
Bahia, Sao Paulo, and Rio de Janeiro for 
the manufacture of various rubber goods 


shall enjoy exemption from duty for five 
vears for all material, machinery, 40 
chemicals required. After the prize has 
been awarded the processes will become 
the property of the government. 
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The American Street and In- 
terurban Railway Claim 
Agents’ Association. : 
The second annual convention of the 

American Street and Interurban Rail- 

way Claim Agents’ Association was 

held October 14-16. Henry C. Brad- 
ley, acting president, was in the chair. 

John I. Beggs, president of the American 

association, addressed the meeting. He 

said he was glad to see so much interest 
manifested on the part of the various 
companies that are members of the 

American Street and Interurban Railway 

Association. 

One of the best things that rail- 
way corporations can do is to permit 
the heads of their claim departments to 
make occasional visitations to the offices 
of other companies, and exchange experi- 
ences and see the method employed by 
others in dealing with the claims. The 
claim department of any company should 
keep as many cases as possible out of the 
courts. The department should first get all 
the evidence, not only that which is favor- 
able, but that which is unfavorable. Many 
times companies are subjected to great 
and unnecessary expense simply because 
the investigators in the claim department 
get only the favorable side of an accident 
case and rest upon that, and the evidence 
is prepared upon that. Get the worst 
side of the case, in order that the executive 
head of the company may be able to de- 
termine whether it is a case that ought 
to be settled or whether is is one to take 
into the courts. 

If through the negligence of employés 
a person is injured, the company is legally 
and equitably liable to pay for it, and 
should determine whether there is such 
hability existing. Then if the matter can 
be settled upon any reasonable basis, settle 
as quickly as possible. 

The treasurer reported that during the 
year ended September 30, the total re- 
ceipts were $922, of which there had been 
expended $912.74. l 

The secretary then presented a report, 
which outlined his work during the year. 

A meeting of the Claim Agents was held 
on Tuesday, October 15, at 10 a. m. The 
morning session was occupied by the read- 
ing and discussion of the following 
papers: “The Policy of the Claim De- 
partment to the Injured Employé,” by 
R. H. Sheenen, claim agent, Lehigh Val- 
ley Transit Company, Allentown, Pa.; 
“The Claim Agent of To-day and His 
Work,” by H. K. Bennett, claim agent, 
Fitchburg & Leominster Street Railway 
Company, Fitchburg, Mass.; “How I 
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Manage Bad Cases,” by Harry P. Vories, 
claim agent, Pueblo & Suburban Traction 
and Lighting Company, Pueblo, Col. 
Mr. Vories’s paper was read by Dr. 
Lemon, in the absence of the author. 
Russell A. Sears, claim agent of the 
Boston Elevated Railway Company, in be- 


- half of the Alliance Against Accident 


Fraud, made a plea to the members of 
the association, and the question of the 
Claim Agents’ association becoming a 
member of the alliance was referred to 
the executive committee for action and 
report. 

The afternoon session of the convention 
took up first a paper by Ellis C. Carpenter, 
claim adjuster Indiana Union Traction 
Company, Anderson, Ind., on “The 
Selecting and Training of Investigators 
and Adjusters for the Claim Depart- 
ment.” After the paper was discussed, 
the Question Box was opened and the 
questions read and commented upon. 

Officers were elected as follows: H. R. 
Goshorn, general claim agent, Philadel- 
phia Rapid Transit Company, president; 
A. J. Farrell, claim agent, International 
Railway Company, Buffalo, N. Y., first 
vice-president; W. F. Wah, claim agent, 
Cleveland Electric Railway Company, 
Cleveland, Ohio, second vice-president; 
J. S. Harrison, claim agent, Jacksonville 
Electric Company, third vice-president ; 
B. B. Davis, claim adjuster, Columbus 
Railway and Light Company, secretary 
and treasurer. 

go E 
Annual Meeting of the Ameri- 
can Society of Mechanical 
| Engineers. 

The fifty-fourth annual meeting of the 
American Society of Mechanical En- 
gineers will be held in the Engineering 
Societies Building, 29 West Thirty-ninth 
street, New York city, December 3-6. 

Symposiums on foundry practice, giv- 
ing the experiences of prominent men in 
that work, have been arranged. The spe- 
cific heat of superheated steam will be 
taken up, a very important and exhaustive 
work by a professor of engineering at Cor- 
nell will be presented. A session will be 
devoted tọ the utilization of low-grade 
fuels in gas producers, combustion control 
in gas engines, tests of producer gas en- 
gines, ete. Other topics, such as indus- 
trial education, power transmission by 
friction driving, cylinder port velocities, 
ete., will be discussed. 

The general committee will arrange an 
interesting excursion for the afternoon of 
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Wednesday, December 4, and there will 
be an address in the evening which will 
be especially enjoyable. 
—e 0 
The Annual Report of the 
Keystone Telephone 
Company. 

The annual report of the Keystone 
Telephone Company for the year ended 
June 30 shows gross earnings of $995,- 
752. After deducting expenses and taxes, 
and allowing a reserve for renewals and 
interest charges, there is a surplus of 
$107,740, which, added to the previous 
surplus, makes a total surplus of $531,- 
101. The surplus of $107,740, after re- 
serve and charges, is equal to 5.52 per cent 
on the $1,936,850 preferred stock of the 
Keystone Telephone Company of New 
Jersey. | 

The joint balance sheet of the Keystone 
Telephone Company of Philadelphia, the 
Keystone Telephone Company of New 
Jersey, the Keystone State Telephone and 
Telegraph Company, and the Eastern 
Telephone and Telegraph Company, as 
of June 30, 1907, shows total assets of 
$13,641,174. The liabilities are divided 
as follows: first mortgage five per cent 
bonds issued by the Keystone Telephone 
Company of Philadelphia, $4,485,000; 
first mortgage six per cent collateral trust 
bonds issued by the Keystone Telephone 
Company of Philadelphia, $270,000; first 
mortgage five per cent bonds issued by 
the Eastern Telephone and Telegraph 
Company, $250,000; three-year, six per 
cent collateral trust gold notes issued by 
the Keystone Telephone Company of 
Philadelphia, $600,000; accounts payable, 
reserve and other current liabilities, $296,- 
401. The renewal reserve is placed at 
$271,822. 

At the close of the last fiscal year the 
properties consisted of the Keystone Tele- 
phone Company of Philadelphia, which 
holds a perpetual charter from the state 
of Pennsylvania, and a perpetual fran- 
chise from the city of Philadelphia; the 
Keystone State Telephone and Telegraph 
Company, holding a perpetual charter in 
thirty-eight boroughs and townships, and 
the Eastern Telephone and Telegraph 
Company, which holds unrestricted 
franchises in the cities of Camden, 
Gloucester, Woodbury, Cape May, Mer- 
chantville, and all other towns in the 
counties of Camden, Gloucester, and Cape 
May, in the state of New Jersey, and also 
controls the Camden and Atlantic City 
Telephone Company, through ownership 
of a majority of its capital stock. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


The Spark Chronoscope. 

A description of a chronoscope, which 
has been used for a number of years with 
excellent results, is given here by C. E. 
Seashore. A compound pendulum is em- 
ployed, mounted on knife edges, and held 
by means of a knife edge at one end of 
the swing. It is released by an electro- 
magnet without giving it any impulse. 
As it passes the central point of its swing 
it automatically closes an electric current 
which starts the action that is to be 
studied. At the other end of the swing 
the pendulum is caught noiselessly in a 
clutch. The record is made by a spark 
which jumps from an insulated plate, 
over which sensitive paper is stretched 
to a point carried on the pendulum. The 
scale of measurement is graduated em- 
pirically into hundreths of a second. The 
entire scale covers 0.8 of a second. The 
chance for error, due to a side motion of 
the spark, is slight, and under the worst 
conditions it would not be more than 
0.002 second, and the average error would 
be not more than half this. Moreover, 
since the contact-closing point is moving 
faster than the recording point, the error 
due to variable contact is minimized. The 
speed of the pendulum can be modified, 
as desired, by adding weights above or 
below the knife edge. The fact that it 
operates noiselessly has been of consider- 
able value in many physiological studies. 
— Abstracted from Science (New York), 
October 18. 


Electromagnetic Control of Motor 
Vehicles. 

An clectrical transmission system, giv- 
ing speed control over motor vehicles, has 
been devised by A. P. Zani, of Preston, 
England. This system is applied to 
vehicles driven by a motor which draws 
its power from a generator driven by 
some type of engine and carried on the 
vehicle. To the driving shaft of the 
vehicle is attached the armature of a di- 
rect-current motor. The magnetie field of 
this motor is stationary. On the same 
shaft is connected the magnetice field of the 
primary generator, which rotates with the 
shaft and carries slip-rings for supply- 
ing current to the field and to the com- 
mutator brushes of this machine, which, 


of course, rotate with its field. The 


armature of the primary machine is di- 
rectly coupled to the prime mover. By 
varying the excitation of the two mag- 
netic fields, speed control is obtained. 
and it is this part of the system which 
is new. This variation is secured by sep- 
arately exciting the two fields from a 
storage battery on the vehicle, and by ar- 
ranging a switch, so that it simultane- 
ously increases one field excitation while 
decreasing the other; for example, the 
two field circuits may be connected in 
series with the battery. A switch con- 
nected to the intermediate point between 
the two field circuits enables any portion 
of the battery to be thrown across either 
field. Thus a single motion of this switch 
increases the potential across the genera- 
tor field circuit, and decreases that 
across the motor field. In starting, the 
field resistances may also be inserted in 
the circuits arranged so that they also 
vary reciprocally —Abstracted from the 


Electrical Engineer (London), October 
11. 
< 


Electrically Heated Oxide Furnaces 
on the Step Principle. 

In order to obtain very high temper- 
ature, it has been found necessary to 
adopt the step principle, used in obtain- 
ing very high potentials. Thus it is pos- 
sible, in a small, electrically heated fur- 
nace, to increase the temperature con- 
siderably if a second furnace heated to a 
lower temperature be placed around the 
first. This is the principle now being 
used by Saklatwalla in his investigations 
of the conductivity of metallic oxides. 
Oxides of tin, nickel, iron and chromium 
were first studied by packing them into 
crucibles and ` inserting two platinum 
electrodes measuring resistance of the layer 
of oxide between them at different tem- 
peratures. The results were not alto- 
gether satisfactory, but the tin oxide gave 
the most regular resistance curve. To 
carry the temperatures higher, Saklat- 
walla compressed the oxide into rods; for 
example, a rod of magnesia was piaced 
within a tube of fire-clay, the latter being 
surrounded by a thick evlinder of car- 
hon, through which the current was sent. 
These experiments suggested surrounding 
the magnesia by tin oxide, so as to carry 
the temperature to the highest point. This 
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was done by placing the oxide to be 
studied in a crucible, surrounding this by 
a cylinder of magnesia. This was then 
jacketed with a thin shell of tin oxide 
around which was a quartz tube, wound 
with nickel wire embedded with a layer 
of kieselguhr. A current was sent 
through this wire, this forming the first 
step in the heating. The current was also 
sent through the tin oxide layer, giving 
the second step, and through the inner 
magnesia cylinder, which formed the third 
step. This arrangement was not alto- 
gether satisfactory, because the tin oxide 
volatilized and opened the circuit. In these 
furnaces, the long, tubular form gives, it 
is said, a very uniform temperature at the 
centre.—Abstracted from Engineering 
(London), October 11. 


< 

An Improved Mercury-Vapor Lamp. 

A description is given here of the new 
mercury-vapor lamp invented by Dr. K. 
Kuch, of Berlin. This lamp acts upon 
the same principle as the ordinary mer- 
cury-vapor lamp, but differs from the latter 
in using a quartz containing tube instead 
of one of glass. This makes possible a 
considerable increase in the temperature 
at which the arc is operated, a tempera- 
ture which was not attainable while glass 
was used. The ordinary mercury arc is 
operated at an efficiency of about 0.6 
watt per candle, and if the temperature 
be increased by increasing the power, the 
increase in intensity is not as great as the 
increase in power; therefore the efficiency 
declines. It has been found, however, 
that if the temperature be still further 
increased, the curve eventually turns over 
and the efficiency again rises, and by 
carrying this far enough out, an effi- 
ciency of about one-sixth of a watt per 
candle has been secured. This is pos- 
sible in a quartz tube. Another advantage 
incidental to the use of the quartz tube 
is that when the lamp is operated at this 
high efficiency, the tube for a given volt- 
age may be considerably decreased m 
length. With the ordinary mercury- 
vapor lamp for 110 volts, the glass tube 
is about forty-four inches long. In the 
quartz lamp it is only 1.25 to 1.5 inches 
in diameter and about 3.25 inches long. 
For this reason it is found posible to 
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mount the tubes in cases resembling the 
ordinary arc lamp. Another advantage 
obtained by operating the lamp at this 
very high temperature is the increase in 
the proportion of red light which is given 
off. When examined by the spectroscope, 
it is found that the yellow and red rays 
increase more in intensity with tem- 
perature than the green and blue. How- 
ever, although the colors in blue differ 
from that given by the ordinary mer- 
cury-vapor arc, it is still very decidedly 
green. The quartz, as is well known, is 
more transparent to the ultra-violet rays 
than is glass and it is suggested that this 
property of the lamp may be utilized for 
medical purposes. The lamp is started 
by tilting the tube so as to strike the arc 
by a column of mercury. At present it 
is rather expensive, due to the high price 
of quartz. The temperature at which the 
arc operates is not known definitely, but 
measurements at lower temperatures indi- 
cate that the curve connecting tem- 
perature and voltage is a straight line up 
to 1,700 degrees centigrade. Extending this 
line would imply that the temperature 
of the arc as operated is about 6,000 de- 
grees centigrade. The lamp, it is said, 
will burn for 1,000 hours.—Abstracted 
from Electrical Engineering (London), 
October 10. 
< 


The Electrotechnical Institute of the 

Technical University, Karisruhe 

Baden. l 

A rather brief description is given here 
of the Technical University of Karlsruhe. 
There are seven departments, one gen- 
eral, in which mathematics, literature 
and philosophy are taught, and six tech- 
nical. These are architecture, civil en- 
gineering, mechanical engineering, elec- 
trical engineering, industrial chemistry 
and forestry. The university has at 
present about 1,700 students, coming 
from all parts of the world. The electro- 
technical department is under the direc- 
tion of Dr. E. Arnold, who resigned from 
the position of chief engineer of the Oer- 
likon works to accept this position. The 
structure has been designed exclusively 
for teaching electrical engineering, and 
is said to be one of the most perfectly 
equipped institutions for this purpose in 
the world. The building is a quadrangle 
with a basement and two floors. It is 
about 130 feet square outside. The stu- 
dents during the first two years take pre- 
liminary courses and do not really take 
up the electrical work until the third 
year. During this year they are grouped 
in pairs and in the fourth year generally 
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in fours. The work during the third year 
includes the teaching of the fundamental 
laws of electricity, magnetism, and labora- 
tory work on the same subjects. During 
the same year he takes up the various phe- 
nomena of inductive capacity, and the 
measurement of alternating currents. In 
the fourth year the work is less theoretical 
and is mainly technical. The basement 
of the building contains a standardizing 
laboratory, and adjoining this a high po- 
tential laboratory. On this floor there 
are also photometric laboratories and sev- 
eral battery rooms. The second floor con- 
tains two lecture rooms, one capable of 
seating about two hundred persons. This 
room is fitted up with a lantern placed 
in an adjoining room which projects pic- 
tures on a translucent screen. There is 
here a drawing room for fifty-two stu- 
dents, a museum, library and two small 
drafting rooms, besides a number of pri- 
vate laboratories for the director. The 
first floor contains six small laboratories, 
a workshop, an instrument laboratory, a 
main switch room, a number of offices, 
and the dynamo laboratory. The latter 
has an overhead crane handling the heavy 
machinery, and the floor is laid with ducts 
for the conductors. The equipment is 
made interchangeable as far as possible, 
the’ rated capacity of the generators and 
motors being about twenty kilowatts. 
The work of instruction is carried out 
by Director Arnold and three profes- 
sors, Dr. Arnold teaching’ continuous- 
current machinery, alternating-current 
machinery, and the calculation of de- 


signs. Professor O. Bragstad teaches 


the theory of alternating currents, elec- 


tric railways, and § alternating-current 
commutator motors. Professor A. Schleir- 
macher teaches the theory of electricity, 
electrical measurements and fundamental 
laws of electrical engineering. Professor 
J. Teichmuller teaches electric lighting, 
electric insulation, and feeble electric cur- 
rents. Throughout the course a good deal 
of work outside of electrical engineer- 
ing is required of the students, particular 
attention being paid to political economy. 
—Abstracted from the Electrician (Lon- 
don), October 11. 
< 
Systematization in Electrical Power 
Design. 

The evolution of the typical power- 
house of to-day from the earliest forms is 
briefly sketched here by A. G. Ellis, who 
shows how each step followed logically 
from the previous form. He also rates 
the different typical designs according to 
the relative areas of these various stations 


two by a fire wall. 
recent arrangement is to place boilers over 
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and the arca required for an amount of 
power. The first design was that in which 
reciprocating engines were employed. 
The engines were generally arranged along 
one long room. To increase the size of 
such a station by simply lengthening out 
the rooms introduces long and undesirable 
pipes. Therefore, the plan of doubling up 
in both engine and boiler room was 
adopted. Here the engines may be placed 
in two parallel lines in one room, with the 
boilers arranged similarly in another, or 
the engine rooms may be flanked by two 
smaller boiler rooms. The latter plan is 
better from the standpoint of the piping, 
but poorer since it complicates the han- 
dling of coal and requires a larger corps of 
firemen. An alternative plan is to place 
the boilers on two floors, one over the 
other. This arrangement is particularly 
advantageous when steam turbines are 
adopted, because they require less floor 
space than the reciprocating engine. Such 
a design may be extended also by doubling 
up the line of engines and boilers, and the 
latter, as before, may be arranged either 
in two large boiler rooms on one side of 
the engine room, one above the other, or 
in two two-story boiler-houses flanking the 
engine room. The next step, forced by 
the reduced floor space required for steam 
turbines, is to place the boilers in rows 
at right angles to the engine room. This 
arrangement may be in either one or two 
stories, and when the boiler room is large 
it may, with advantage, be divided into 
‘Another and more 


the turbines. ` The relative outputs per 
unit of area are forty for the simplest type 
of stations for horizontal reciprocating en- 
gines. This is increased to fifty and forty- 
seven with the other two single-floor ar- 
rangements; to ninety-four for the sim- 
plest two-story boiler house, and 115 
and 105 for the other two two- 
story stations of double this size. It 
is seventy-six with the single-floor steam- 
turbine station, with boilers at right 
angles to the engine room, and 127: for 
the two-floor type. For the type with the 
boilers over the turbine the relative out- 
put is eighty. The author refers to a num- 
ber of typical stations, indicating in each 
case the type of design to which each be- 
longs.—A bstracted from the Electrical 
Times (London), October 10. 
—___-@——__ 


A contract has been approved with a 
German company for the extension of the 
wireless telegraph svstem from Masisea to 
Iquitos in Peru. The system appears to 
be giving great satisfaction between 
Puerto Bermudez and Masisea. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


A Fifteen-Cycle, High-Speed 
Locomotive. 

One of the distinctive features of the 
railway exhibition in connection with the 
conventions of the street railway associa- 
tions at Atlantic City, N. J., recently, was 
the Westinghouse single-phase, fifteen- 
cycle, high-speed locomotive, an illustra- 
tion of which is shown herewith. The 
unit is one-half of an articulated type of 
locomotive designed to handle a 400-ton 
passenger train. Each of the two units 
comprising the locomotive is complete in 


MECHANICAL APPARATUS 


Tractive effort of loco. (at cont. cap.)...... 9,200 Ibe. 

Speed, miles per hr. (at one-hr. rating).... 51 

8 , miles per hr. (at con. rating)....... 61 
Oltage on trolley ........... ccc cece eee ee eee 11,Q00 

Voltage on each motor ...............eeeeee 275 


During the past two and one-half years 
630 Westinghouse single-phase railway 
motors have been shipped to eighteen dif- 
ferent railway companies in America and 
Europe. These motors range from forty 
to 250 nominal horse-power each, and ag- 
gregate a total of 79,380 nominal horse- 
power. There are now on order 310 West- 
inghouse single-phase railway motors for 
shipment to eleven different railway com- 


success of the operations involved has ex- 
ceeded the expectations of the officials of 
the railway company and of the manufac- 
turers, and it is understood that a con- 
siderable addition to the locomotive equip- 
ment is under negotiation. During the 
past few months numerous efforts have 
been made to cause the impression that 
the equipment has been unsatisfactory 
and therefore would not be accepted. As 
a matter of fact, however, the New Haven 
company, it is authoritatively stated, has 
paid the manufacturers practically in full 


WESTINGHOUSE SINGLE-PHASE, FIFTEEN-CYCLE ELECTRIC LOCOMOTIVE. 


itself. The motors are of the well-known 
Westinghouse gearless type, which have 
been described very fully in recent issues 
of the technical press. The motors and 
transformers are cooled by forced ventila- 
tion. The principal data of the complete 
locomotive are as follows: 


Weight, total .....ssserreessarseee se ereees 140 tons 
Weight on each of the four drivers........- 50. bs. 
Weight on each of the two pony trucks. ...40,000 Ibe. 
Weight on each motor......-seseeeeeeeeeees 19,500 Ibs. 
Diameter of drivers.......se.sseseseeceesse: 72 in. 
Diameter of pilot wheels .........0.-s.eeee. in. 
Wheel base, total (half loco.).......-..e+6- W ft. 7 in 
Wheel base, rigid.....s.essssorssesseseeseses 7ft.6 in 
Wheel base, pony CHUCK «ccs oe deea ease ees ft. 2 
Length over bumpers half loco.).......... ft. 
Height of locomotive.......seeseseeeseeeees 18 ft. 4 in. 
Width of locomotive.. ....ssssesesessesseses 10 ft. 
Number of motors per locomotive ......... 4 


H. P. of each motor (one hr. rating)......-. 500 
H. P. of each motor (maximum)........... : 
H. P. of each motor (cont. cap.).......-.-. 875 


` P. of each locomotive (maximum) ..... 8,200 
io effort of loco. (maximum)........ 40.000 Ibs. 
Tractive effort of loco. (at one-hr. rating) .14,700 Ibs. 


panies, totaling 34,135 nominal horse- 
power. 

This makes a grand total of 940 West- 
inghouse single-phase railway motors de- 
livered to or on order for twenty-five rail- 
way companies, aggregating 113,515 
nominal horse-power. 

— 0 


Satisfactory Electric Service 
on the New York, New 
Haven & Hartford Rail- 
road. 

The New York, New Haven & Hartford 
Railroad is now running its thirty-five 
Westinghouse electric locomotives with 
local trains between the Grand Central 
station, New York, and Stamford. The 


for the entire work done to date, and 
continues to pay as the work makes prog- 
ress. Each locomotive was intended to 
haul only five-car local trains, but it fre- 
quently happens that trains of as many 
as eight cars are handled with ease by a 
single unit, and on a recent occasion one 
of these locomotives pulled a broken-down 
steam locomotive with its train into Stam- 
ford, so that a new engine could be at- 
tached. 
— 0 

An electrical show will be held in Wer- 
ner Hall, Joliet, Ill., during the first week 
of December. City Electrician Hughes !8 
in charge of arrangements. 
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A Popular Single-Phase 
Motor. 

The increasing tendency of central 
stations to supply outlying districts by a 
single-phase distribution has greatly en- 
larged the field for the use of single- 


Fia. 1.—New GENERAL ELECTRIC SINGLE-PHASE 


MOTOR AND STARTING Box. 


phase induction motors of moderate 
capacity. 

To manufacturers located in the out- 
skirts of cities, sparsely settled territories 
and small towns the economy and unex- 
celled service of electric power thus be- 
comes available. By means of the single- 
phase motor herein described, central sta- 
tions are enabled to meet the growing 
requirements of the manufacturers, and 


Fia. 2.— AUTOMATIC STARTING DEVICE. 


can offer and supply reliable and satis- 


factory operating power. 

To supply a motor which will meet 
the conditions above outlined the Gen- 
eral Electric Company has brought out 
its type IS, form KG single-phase ma- 
chines. It has incorporated in these 
motors, so far as possible, the character- 
istics of its polyphase motors which have 
met with phenomenal success. 

As shown in Fig. 1, these single-phase 
motors are similar in general appearance 
to the polyphase motors produced by the 
same makers. In the smaller sizes up to 
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and including five horse-power is em- 
bodied a unique form of construction 
known as the riveted frame. This con- 
sists of lamine of soft iron riveted be- 
tween cast steel heads. Jn the larger 
sizes seven and one-half and fifteen horse- 
power, the skeleton form of 
construction is used, differ- 
ing slightly, however, in de- 
tail, but possessing the sume 
relative advantages as the 
riveted frame construction. 
Each form possesses the im- 
portant advantages of im- 
proved ventilation, reduced 
weight and compactness, 
and these desirable features 
are attained without sacri- 
ficing the quality in any re- 
spect. | 

The rotor possesses the simplicity of 
polyphase construction, and the absence 
of all rubbing contacts and complicated 
internal mechanism removes all possibili- 
ties of trouble or necessity for continual, 
careful attention. The rotor is of the 
well-known high-resistance, squirrel-cage 
type, while the stator windings are sim- 
ilar to those of the three-phase motor. 

The motors are adapted for either floor, 
side-wall, or ceiling installation by shift- 
ing the bearing head-brackets, which are 
readily rotated ninety degrees or 180 
degrees. 

Motors of one horse-power and larger 
are made sclf-starting by means of a 
starting box of simple design containing 
a resistance and reactance, and a double- 
throw switch. The switch is first thrown 
to the starting position and when the 
rotor has attained almost full speed, is 
quickly thrown over to the running posi- 
tion, the object being to first connect the 
resistance and reactance in circuit with 
the motor and later disconnect it when 
its function has been completed. 

The starting box furnished with self- 
starting motors of one-quarter horse-power 
and one-half horse-power. sizes has a 
single-throw, spring release switch. In 
this case to start the motor the operator 
holds the switch-blade down to the lower 


contact until the rotor has reached the. 


necessary speed when on releasing the 
switch-handle the blades spring up into 
the running contacts. 

The momentary starting current is 
comparatively small, varying from about 
twice to three and one-half times full- 
load current throughout the full line. 

When connected to lighting circuits 
these motors can be thrown on the line 
through the medium of the starting box 
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without appreciably affecting the lights 
on the same circuit, provided the circuits 
have proper transformer capacity as 
usually provided for normal conditions. 
The motors in sizes of one-quarter horse- 
power to five horse-power inclusive, are 
wound for 110 and 220 volts, sixty cycles, 
while the standard winding for the larger 
motors up to fifteen horse-power is for 
220 volts. 

The clutch-pulleys furnished with mo- 
tors of one horse-power or larger are of 
simple construction. When the rotor has 
attained a given speed the friction band 
of the clutch, actuated by centrifugal 
force, engages the outer shell and the ap- 
plied load is assumed. 

The General Electric Company’s single- 
phase motors are well adapted to the op- 
eration of all kinds of machinery where 
belts or gears are used, or can be direct- 
connected where moderate starting torque 
is required, as in the case of fans, blowers, 
generators, etc. In the case of direct- 
connecting to equipments requiring un- 
usual torque, such as in starting pumps 
under load, clutch couplings are em- 
ployed. Starting devices to start and stop 
the motor automatically can be supplied 
when regular attendance is not desirable, 
as when used in isolated pumping sta- 
tions, refrigerating plants, etc. 

Fig. 2 shows the starting device, which 
is simple, compact in construction and 
reliable in operation. This type of motor 
is particularly adapted for use in isolated 
territories where only single-phase current 
is available. 

To the central station manager it ap- 
peals as affording an opportunity for de- 
veloping a power-load beyond the limits 
of his direct-current circuits and in many 
cases beyond the limits of his polyphase 
circuits without incurring the expense of 


‘new line construction. 


To the manufacturer it appeals as en- 
abling him to locate in the outskirts of 
our larger cities and towns, where land 
and rent charges are low, and yet receive 
a power supply that is always available 
and adaptable for practically all pur- 
poses. 

In machine shops, factories, bakeries, 
laundries, printing offices, and in all cases 
where small power units are required, the 
General Electric Company’s KG single- 
phase motor has proven its reliability, 
sturdiness and facility of operation. The 
economy effected by its use has been so 
demonstrated in its application to varied 


industries as to most substantially indi- 
cate the still wider field to which it can 
be applied with material advantage and 
profit. 
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“Unit” Accumulators at the 
Hotel La Reine, Bradley 
Beach, N. J. 

One of the recent examples of the 
value of a storage battery for continuous 
service in isolated plant work is that of 
the Hotel La Reine, Bradley Beach, N. J., 
which is equipped with the “unit” ac- 
cumulator type of battery. 

The Hotel La Reine was first opened 
to the public early in July of this year, 


Hote. La Reme, BRADLEY Beacg, N. J. 


and is one of the finest of the Atlantic 
Coast seaside resorts. The house contains 
120 rooms, all of which afford a view 
to the sea, and the furnishings, etc., are 
in keeping with the general character of 
the place. 

The power and lighting equipment is 
particularly notable, in that it has been 
designated to afford absolute reliability 
and continuous service. No expense has 
been «pared to this end. The power plant 
contains two northern direct-current, 110- 
volt generators, direct-connected to Secor 


STORAGE BATTERIES, HoteL La REINE. 


kerosene engines, and, in the power- 
house, but partitioned off from the engine 
room, is a battery of “Unit” accumula- 
tors consisting of 122 cells in glass jars. 
In the engine room a suitable booster is 
provided for charging purposes, and a 
special panel containing battery meters, 
circuit-breakers, and cell-switches, ete., is 
installed with the main switchboard. 

The battery has a capacity of forty 
amperes at 220 volts for eight hours on 
one charge and is principally designed to 
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operate the elevator service of the hotel. 
The plant is arranged, however, so that 
the battery may be used for breakdown 
lighting service or for watchman’s light- 
ing when it is not desired to run the 
main dynamos. The importance of con- 
tinuous service—particularly for hotels— 
is readily appreciated, which has brought 
the auxiliary use of storage batteries to 
supply this indispensable feature, ordi- 
narily lacking in isolated plants, into 
prominence. 

The power and lighting layout, as well 
as the hotel itself, was designed by John 
E. Nitchie, of New York city, and the 
entire battery plant, which has been par- 
ticularly satisfactory, was furnished and 
installed by the National Battery Com- 
pany, Buffalo, N. Y. 

——_—_-@—<—____ 
A New Type of Direct-Current 
Generator. 

To meet the increasing demands for 
direct-current lighting and power genera- 
tors direct-connected to the prime mover, 
the Sprague Electric Company, 527 West 
Thirty-fourth street, New York city, has 
recently brought out a complete new line 
of generators of the general appearance 
illustrated herewith, ranging in size from 
twenty-five kilowatts upward, and known 
as “Type S.” 

A distinctive feature in the design of 
these generators is the use of soft steel 
instead of cast iron for the magnet yoke. 
Owing to the superior magnetic qualities 
of soft steel over cast iron, Sprague gen- 
erators for a given output are smaller, 
and therefore lighter in weight than usu- 
ally is the case. Their compactness, well 
illustrated in the accompanying illustra- 
tion, is specially advantageous in modern 
central stations, hotels, office buildings 
and apartment houses where economy of 
floor space is important. 

Low armature reaction and its conse- 
quent low armature resistance are other 
special features of these generators, mak- 
ing them highly efficient, of excellent 
regulation, and of good commutation on 
overloads without shifting the brushes. 

These machines are compound-wound 
on laminated poles, the laminations not 
only preventing eddy-currents in the pole 
faces and an accompanying loss of energy, 
but also preventing eddy-currents in the 
body of the poles whenever there is a 
change of the magnetic flux. This latter 
feature permits both elevators and lamps 
to be operated by the same generators 
without the troublesome blinking of the 
lamps so often apparent, the varying ele- 
vator load being cared for by the instan- 
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taneous changes in the magnetic flux un- 
impeded by the eddy-currents. 

The armature core is also laminated. 
The punchings are made of sheet steel 
having a low hysteresis loss, and are 
clamped between cast-iron end plates 
which have a projecting flange for sup- 
porting the end winding, on a substantial 
cast-iron spider to which they are securely 
keyed. Space plates and a large opening 


NEw Sprague ELECTRIC Company DIRECT- 
CURRENT GENERATOR. 


through the centre of the core permit of 
ample ventilation. 

The copper armature conductors have a 
rectangular section and are shaped on a 
former. On machines of standard speed 
they are retained in the slots by heavy 
bands over the end windings, but in 


NEW SPRAGUE ELECTRIC COMPANY DIRECT-CUR- 
RENT GENERATOR. ARMATURE REMOVED. 


special cases, treated wooden wedges are 
also used. 

The commutator consists of hard- 
drawn copper segments of high conduc- 
tivity, insulated throughout with suitable 
grades of micanite and clamped by a cast- 
steel ring to a cast-iron shell rigidly sup- 
ported by the armature spider. The brush- 
holders, brushes, rocker arm and hand 
wheel are of the simple and substantial 
construction used for years on Sprague 
generators. 
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Synchronism and Constant- 
. Speed Apparatus. — 

The development of automatic and 
machine telegraphy has necessitated the 
invention and perfection of synchron- 
ously operating rotary mechanisms; t. e, 
a motor at one terminal of a telegraphic 
line must be so controlled that it will 
run at precisely the same speed as a gén- 


Fic. 1.—ROTARkY CONVERTER AND 
COMMUTATOR. 


erator, running at either constant or 
variable speed, at the other end of the 
line. This synchronism can only be con- 
sidered perfect when the two machines 
run as if they were both attached to op- 
posite ends of a rigid shaft extending 
from one station to the other. To ac- 
complish such synchronism many devices 
have been resorted to and some of these 
have heen successful, but always at the 
expense of more or less complication in 
the mechanical features of the apparatus. 
The problem involved in the case of syn- 
chronism for telegraphic purposes is to 
cause a rotary device to run with a speed 
of rotation strictly proportional to the 
speed of vibration of some vibrating reed 
or relay tongue. If the vibrating member 
gradually varies in its speed of vibration 


Fie. 2.— ELECTRICALLY DRIVEN TUNING FORK. 


the rotating machine will vary in its 
speed of rotation. If the vibrating mem- 
ber has a constant periodicity the rotation 
of the rotating machine will also be con- 
stant. If the rotating machine is an al- 
ternator generating alternating current 
and the controlling vibrating member is 
a tuning fork, having constant frequency 
of vibration, the alternating current fur- 
nished by the generator will have constant 
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frequency, provided the generator runs : 


in perfect synchronism with the vibrat- 
ing tuning fork. Such an alternating 
current of known and constant frequency, 
from which, by well-known methods, the 
harmonies may be removed, is extremely 
useful in measuring many electricai 
quantities. There are many methods for 
determining inductance and capacities, in 
which the frequency enters into the 
formule, expressing the values to be 


measured. If the frequency, therefore, i3 _ 


accurately known, the quantities can be 
measured in very simple ways. 

The Leeds & Northrup Company. 
Philadelphia, Pa., has quite recently de- 
veloped new and simple methods of 
running an alternator in perfect syn- 
chronism with any rapidly vibrating 
contact maker. The company is now plac- 


ing upon the market a 200-watt rotary 


converter, with a commutator attached 
for purposes to be described, and a large 
electrically driven tuning fork, which con- 
trols the speed of the rotary converter. A 
transformer is also furnished as a part of 
the outfit. 

Fig. 1 shows the rotary converter with 
its attached commutator; Fig. 2, the 
electrically driven tuning fork. The dia- 
gram of connections, Fig. 3, together with 
a few words of explanation will make it 
plain how the tuning fork is able to con- 
trol the rotary converter. The direct-cur- 
rent side of the rotary converter is joined 
through a variable rheostat to 110 volts, 
direct current. Leads from the alternat- 
ing-current terminals go direct to the load 
to be placed on the alternating-current 
side of the machine, and other leads go 
from the same terminals to the primary of 
a small transformer. The secondary of 
this transformer is joined by a pair of 
leads to the speed-controlling tuning fork 
mechanism. A study of the diagram will 
show that as the tuning fork vibrates, 
two contacts, a and b, are opened and 
closed as the tuning fork vibrates, throw- 
ing the load of a thirty-two-candle-power 
lamp off and on the secondary of the 
transformer. Two small condensers, 
shown in the diagram, serve the purpose 
of eliminating the small sparking which 
occurs at the contacts a and b, as well 
as the contact d. This last contact is used 
to keep up the vibration of the fork, the 
fork itself being operated by an electro- 
magnet on the direct-current circuit. A 
telephone receiver, shunted over a smal] 
resistance, enables one to readily tell 
when the rotary converter has come into 
synchronism with the tuning fork. 
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Fig. 4 is a diagram showing all the 
connections, including the operating cir- 
cuit for the fork. 

There are supplied with the tuning fork 
adjustable weights, which being set at 
different positions on its prongs, enable 
the speed of the tuning fork to be varied 
in coarse steps. A small U-shaped spring 
is placed between the prongs of the fork, 


WO Volts Direct 
Kolory Converter ae 


Fia. 3.—D1aGRaM or CONNECTIONS. 


the ends of this spring pressing against 
the prongs. This spring can be moved 
by a screw parallel to the prongs while 
the tuning fork is vibrating, and so vary 
the speed of vibration by infinitesimal 
steps over a small range. Thus, with 
the weights and the spring, the fork can 
be driven at any desired speed and the 
rotary converter, following the vibrations 
of the fork, will give any desired fre- 
quency. The speed of rotation of the gen- 
erator will, of course, be as constant as 
the vibration of the tuning fork. Some 
experiments have shown that a good fork 
will give the same number of vibrations 
in one hour as in the succeeding hour, 
within one-fiftieth of one per cent. 

The commutator which is mounted 
upon the shaft of the rotary converter has 


Fig. 4.—DIAGRAM SHOWING ALL CONNECTIONS, 
INCLUDING OPERATING CIRCUIT FOR TUNING 
FORE. 


no connection whatever with the running 
of the apparatus in synchronism, but 
serves the purpose of converting the al- 
ternating current into direct current. By 
passing alternating current through four 
arms of a Wheatstone bridge arrangement 
and rectifying, with the aid of this com- 
mutator, the current in the galvanometer 
branch of the bridge, an ordinary 
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D’Arsonval galvanometer may be used to 
indicate when the bridge is balanced for 
alternating currents; thus the arrange- 
ment becomes suitable for the accurate 
comparison of inductances and capacities 
and enables one to determine very simply 
what is accomplished with the Ayrton and 
Perry form of secohmmeter. 

The commutator on this machine may 
be somewhat modified so as to make and 
break contact in circuit with a secondary 
of a transformer, the primary of which 
is connected to the terminals of an alter- 
nator of large capacity. It thus becomes 
practicable to control with the tuning 
fork, through the intermediation of a 
small machine, the speed of a very large 
alternator. The difficulties encountered 
with many previous methods of obtaining 
synchronism have come largely from a 
tendency which large machines have to 
“hunt.” By the methods of synchronism 
here described, such tendency to “hunt” 
is damped out electrically, and no 
mechanical devices are required to damp 
out the “hunting,” such as are used on 
the synchronized machines which are 
used in connection with “machine 
telegraphy.” The constant speed of rota- 
tion obtained enables chronographs to be 
driven with great precision, and other 
uses of constant rotation are readily sug- 
gested to those working on physical prob- 
lems. 

The Leeds & Northrup Company an- 
nounces that the method of synchronism 
employed in the apparatus described above 
is patented and controlled by it; but as 
it may be used in many cases where it is 
desired to run one mechanism in syn- 
chronism with another, even when these 
two pieces of mechanism are separated by 
a great distance, it will negotiate for 
rights to use this new apparatus and 
method of synchronism. 


———__- 0M 


Soft-Drawn-Steel Instrument 
Cases. 

In the manufacture of the highest 
grade electrical measuring instruments, 
strict attention to every detail is essen- 
tial. In voltmeters and ammeters for 
either switchboard or portable work, of 
course, the most important part is the 
vital inside mechanism, such as the mov- 
ing system, its winding and mounting, 
etc. These parts have received the careful 
attention of the best instrument engi- 
neers, and this being true it goes with- 
out saying that they should be mounted in 
cases of such design and material that 
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would give the most complete and effi- 
cient protection possible. 

To give the best results an instrument 
case should be so designed that dust can 
not enter and clog the movement, also 
when necessary it should be capable of 
being made fume and moisture-proof, so 
that the internal parts will not suffer 


Fie. 1.—ORDINARY READING. 


from the corroding influence of moisture 
and injurious fumes. In addition, ‘the 
material of the case should be of such a 
character as to thoroughly protect the in- 
strument from the disturbing effects of 
external magnetic fields. 

In designing cases for “American” 
switchboard instruments, the American 
Instrument Company has given special 
attention to these points and has produced 
a handsome and thoroughly efficient case. 

These cases mark an advance step in 
the art in that they are drawn up from 
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Fig. 2.—READING SLIGHTLY AFFECTED BY 
MAGNET. 


soft sheet steel. In order to perform this 
operation satisfactorily the steel must be 
uniformly soft and of the same thickness 
throughout. The result is they are won- 


derfully efficient magnetic shields. As 


there are no hard spots in the material, 
and no sharp corners, these cases do not 
become permanently magnetized. 

Very careful laboratory tests, as well 
as tests under actual working conditions, 
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have been performed to determine just 


what influence strong external fields 


would have upon the readings of a per- 
manent magnet-moving coil instrument 
when housed in the type of case described 
herein. The illustrations, Fig. 1 and 
Fig. 2, show the result of one of these 
tests. Fig. 1 shows an instrument with- 
out the ornamental name plate, carrying 
constant current of the value indicated by 
the pointer. This current was main- 
tained at constant value, and a magnet 
the same as regularly used in the instru- 
ments placed on the case directly over 
the poles of the inside magnet. The very 
slight change of reading resulting from 
this is shown in‘Fig. 2. With the polarity 
of the ontside magnet reversed the effect 
upon the reading was even less than 
shown. This shows the unusual efficiency 
of the case and its special adaptability for 
use in close proximity to cables carrying 
heavy variable currents, or other strong 
magnetic fields. 

To prevent the entry of dust these im- 
proved cases have ample bearing surface 
where separate parts join, and the scale 


openings are covered by unusually large | 


glasses, the full size of the front of the 
case, cemented in position. Where neces- 
sary they can easily be made proof against 
moisture and injurious fumes. 

The “American” instruments are being 
placed on the market by James G. Biddle, 
1114 Chestnut street, Philadelphia, gen- 
eral sales agent for the company, whose 
factory is at Newark, N. J. 

— 0 
Two New South American 
Electrical Installations. 


The export business of the Westing- 
house Electric and Manufacturing Com- 
pany has been unusually flourishing of 
late, and among the contracts taken by 
the company, two from the Republic of 
Colombia, South America, are of more 
than ordinary interest. This work calls 
for the complete equipment of two city 
electric lighting plants. One is for the 
city of Tunja and the other for Bucara- 
manja. Tunja is located 9,000 feet above 
the level of the sea in the Colombia 
mountains, while Bucaramanja is located 
2,000 feet lower down the slope. The 
electric plant for the former will be 
steam-driven, but at Bucaramanja is § 
splendid water power, and the plant will 
be operated in that manner. A peculiar 
feature of this mountainous country is 
that the mule-pack is the only method of 
transportation, and all the apparatus, 
boilers, steam engines, electric generators, 
switchboard appliances, etc., will have to 
be hauled from the sea port up into the 
mountains on mule-back. 
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DOMESTIC AND EXPORT. 


TO HARNESS THE COLUMBIA RIVER—H. C. Eckenberger, of 
Multnomah county, Oregon, has filed a preemption of right of way 
for a ditch and location of water, for the exclusive right of way 
for a flume or water ditch from the Columbia river, on the north 
bank, described as follows: Commencing at a point on the north 
bank of said river about 750 feet above the Upper Cascade Rapids, 
and running thence down said stream along the north bank of said 
river 10,000 feet or more. The application also carries a provision 
to have the use of 10,000 cubic feet per second of water froin said 
stream for power and manufacturing purposes. About 30,000 horse- 
power is to be developed. It is announced that large interests are 
behind Mr. Eckenberger. 


LOUISVILLE-INDIANAPOLIS ELECTRIC LINE—The last ob- 
stacle in completing the electric line from Sellersburg, eight miles 
north of Jeffersonville, to Columbus, Ind., which will connect Louis- 
ville, Ky., and Indianapolis, Ind., by a traction service, has been 
overcome and the work of finishing the road will be hurried as fast 
as possible. The gap between the Indianapolis & Louisville Traction 
Company and the. Ind{fanapolis, Columbus & Southern Traction Com- 
trany is now being laid and the crossing of the Pittsburg, Cincinnati, 
Chicago & St. Louis Railway at Seymour is being put in. 
The latter line attempted to stop work by filing an injunction pro- 
ceeding at Brownstown and a temporary restraining order was 
issued. At a final hearing the order was dissolved. 


MERCK’S 1907 INDEX—This is the third edition of this well- 
known encyclopedia for the chemist, pharmacist and physician. The 
names, synonyms, source of origin, chemical nature, formulae, phy- 
sical form, appearance and properties, melting and boiling points, 
solubilities, specific gravities, methods of testing, physiological 
effects, therapeutic uses, modes of administration, ordinary and 
maximum doses, incompatibles, antidotes, special cautions, hints on 
keeping and handling of the drugs and chemicals used in chemistry, 
medicine and the arts are given in 472 pages. The index limits 
itself to the chemicals and drugs actually on the market. The 
1907 edition is substantially bound in cloth, has adopted the latest 
nomenclature, and is sent gratuitously to users of chemicals upon 
receipt of twenty-five cents by Merck & Company, New York city. 


ORISKANY HYDROELECTRIC COMPANY—The Oriskany Hy- 
droelectric Company, organized for the purpose of developing elec- 
tric power on Oriskany creek, New York state, has filed the original 
order of the gas and electric commission authorizing the corporation 
to do business and to mortgage its property and assets. The com- 
pany also filed the consent of its stockholders for the mortgage of 
its property and franchises for the sum of $500,000 to secure 500 
bonds of $1,000 each, payable in forty years, with annual interest 
at five per cent, payable semi-annually. The mortgage is given to 
the Morton Trust Company of New York. The company also for- 
warded for recording in the counties of Chenango, Broome and Madi- 
son certified copies of the order of the gas and electric commission 


and of the consent to mortgage, and certified copies of an order : 


amending the charter and copies of the amended charter. The 
amended charter of the company allows the extending of its wires 
and transmission line through to Binghamton, N. Y., and to towns 
adjacent to its line. The company has already procured loca] con- 
sents in the principal villages south of Clinton. 


NEW MEXICAN POWER PLANT—The Natividad Mines and 
Reduction Company, the California concern that recently took over 
the mines and reduction plant of the Jalisco (Mexico) Mining Com- 
pany in the San Sebastian district, now plans to erect a hydroelec- 
tric plant on the Ameca river for the purpose of generating power 
for mining and milling. Application for the necessary water con- 
cessions has been filed in Mexico City, and the company has assur- 
ance that the concession will be granted. It is stated that work 


will be commenced as soon as agll details in connection with the 
water rights are arranged. The plans of the company include the 
driving of a tunnel 700 feet long and the construction of a canal 
a mile in length. These works will result in a fall of more than 
100 feet, and it is estimated that at least 1,000 horse-power can be 
generated. Pelton wheels will be installed. The proposed site of 
the hydroelectric plant is eight miles distant from the properties 
of the Navidad company. With a development of 1,000 horse-power 
the company will have a surplus of several hundred horse-power, 
and this power will be available for other mining enterprises in 
the San Sebastian district. The Real Alto Mining Company, a Phila- 
delphia concern engaged in the reopening of a group of old mines 
in San Sebastian, has already made application for power. 


ARTICLES OF INCORPORATION FILED FOR LARGE TRAC- 
TION PROJECT—Articles of incorporation of the Seattle-Tacoma 
Short Line, which proposes to build the new interurban between 
Seattle and Tacoma, Wash., have been filed at Olympia. The incor- 
porators are Merle J. Wightman, C. E. Muckler and F. J. Eitel. The 
capital stock of the company is placed at $6,000,000. The directors 
of the new railroad company are former Governor John H. McGraw, 
I. A. Nadeau, director-general of the Alaska-Yukon-Pacific exposi- 
tion; Ira Bronson, Henry Ewing, of Calhoun, Denny & Ewing; Joseph 
Winship, F. J. Eitel, F. W. Baker, of the Seattle Hardware Com- 
pany; P. C. Kauffman, of the Fidelity Trust Company, of Tacoma; 
Henry Hewitt, Jr., of Tacoma; J. A. Wheeler, former general 
western passenger agent of the Illinois Central; F. H. Murray, 
C. E. Muckler, T. Coleman Dupont, president of the Dupont 
Powder Company, of Wilmington, Del.; A. C. De Graw, of the 
Union Dime Savings Bank, of New York; W. H. Locke, Jr., of 
New York; Conrad Hoska, of Tacoma, and Merle J. Wightman, 
electrical engineer of Seattle and New York. The new company will 
acquire the franchises obtained in Seattle, Tacoma, Pierce and King 
counties, for the road by Merle J. Wightman and C. E. Muckler. 
To guarantee the construction of a road in Seattle within two years, 
$14,000 has been deposited in the Seattle city treasury by Mr. Wight- 
man and Mr. Muckler and a large cash deposit has been made in the 
Tacoma city treasury. 


PROPOSED NEW ROADS TO CONNECT PHILADELPHIA AND 
ATLANTIC CITY—After a meeting of the Delaware River & At- 
lantic City Railway Company, held at Atlantic City, N. J., William 
J. Thompson declared that a new electric railway, connecting Phila- 
delphia and Atlantic City, would soon be built. Mr. Thompson and 
others present declined to give any additional information. 
Gloucester City will be the northern terminus of the proposed rall- 
way. Passengers from Philadelphia will be carried to that place 
on the Gloucester ferryboats. It has been reported that the com- 
pany will endeavor to buy the Atlantic City & Suburban Railway, 
which would give it easy access to Atlantic City. Mr. Thompson, 
who has been trying to build the road for several years, has in- 
terested influential capitalists of New Jersey and Atlantic City in 
the scheme. Their names appear in the new directorate, which is 
made up of the following: Walter N. Boyer, William J. Thompson, 
Gustavus C. Miller, E. E. Pennick, Gustavus A. Muller, Albert R. 
Talman, H. S. Scull, Louis Kuehnle, Richard Y. Filbert, Rudolph V. 
Kuser, C. P. Maloney and Joseph T. Sickler. Subsequently the di- 
rectors organized by electing the following officers: President, 
William J. Thompson; treasurer, Gustavus A. Muller; secretary, 
Edward Butler. It is announced that $8,000,000 has been subscribed 
for the project. Still another electric Iine to the sea is projected by 
capitalists of New York and Philadelphia, who have obtained control 
of the Philadelphia, Delaware & Montgomery Railroad Company, a 
corporation formed to build a third-rail electric railway from 
Lafayette station, on the Schuylkill Valley division of the Penn- 
sylvania Railroad, to the Delaware river, at a point on the du Pont 
farm in Tinicum township, Delaware county. 
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ELECTRIC RAILWAYS. 
COLUMBUS, OHIO—The Lima Southern Railway Company, of 
Lima, has been incorporated by A. L. White and others. The 
capital stock is $20,000. 


GREY BULL, WYO.—Local capital is behind an enterprise look- 
ing to the construction of an electric railway between this place 
and Germania. The survey for the line has been completed. 


GREENVILLE, TEX.—Several citizens of Greenville are re 
ported to be organizing a company to build an electric railway 
from Greenville via Wolfe City to Bonham, Tex., fifty miles, with 
street railways in Wolfe City and Bonham. 


TEMPLE, TEX.—The right of way for the proposed electric 
railway to be built between Temple and Waco by Dr. T. M. Barnes, 
of Fort Worth, and associates has been obtained and the line is 
said to be assured. It will run from Temple east to Marlin, twenty- 
five miles, and then northwest to Waco, twenty miles. 


PROVIDENCE, R. I.—The Rhode Island Company is making 
plans for an increase in the capacity of the power-house on Man- 
chester street. The station was only recently finished, but addi- 
tional cars are to be put on the lines in about a year and Vice- 
President E. G. Buckland thinks it necessary to increase the power- 
house capacity at once. 


TERRELL, TEX.—The towns of Terrell, Mesquite and Forney 
have agreed to raise $50,000 as a bonus in aid of the construction 
of an electric railway to be built between Dallas and Terrell, about 
thirty miles. It is stated that the financial arrangements for build- 
ing the proposed road are about completed. It will pass through 
a thickly settled region. 


PITTSBURG, PA.—A deal has been closed whereby the Wells 
Fargo Express Company will handle its business into Pittsburg 
over the Pittsburg & Butler Street Railway Company’s line, con- 
nection being made with the Bessemer & Lake Erie Railroad at 
Butler. This will be the first trolley line in this section of the 
country to handle express business. 


CONNELLSVILLE, PA.—The West Penn Railways Company has 
secured a right of way for a new line between Hunker and Scott 
Haven, connecting with West Newton. The line will connect with 
the McKeesport and Scott Haven line at the latter point and will 
run across the Youghiogheny river over a new bridge to Hunker, 
traversing a portion of Sewickley Creek. 


CAIRO, ILL.—The franchise granted by the city of Murphys- 
boro for an electric railway to Carbondale lapsed October 1, the 
company to which it was granted having failed to accept it, because 
there was not enough business in sight to justify the expense, in 
its opinion. A new syndicate has been formed, however, and a 
representative says that the new company will soon begin work if 
the council will renew the grant. 


FITCHBURG, MASS.—At the annual meeting of the stockholders 
of the Fitchburg & Leominster Street Railway Company, these 
officers were elected: President, Henry A. Willis; vice-president, 
Herbert I. Wallace; treasurer, Robert N. Wallis; clerk, Charles F. 
Baker; directors, H. A. Willis, H. I. Wallace, C. F. Baker, Thomas 
H. Shea, George N. Proctor and Wesley W. Sargent, all of Fitch- 
burg, and Manson D. Haines, of Leominster. 


SOMERSET, PA.—The Rockwood & Bakersfield Railroad, a new 
traction company of which John C. McSpadden, Rockwood, is presi- 
dent, has completed a survey of the route and, according to a 
report, the work of grading will be commenced immediately. Early 
next year the work of laying the tracks will be commenced and it 
is believed that the new road will be in operation by next July. 
The line passes Roberts, a station two miles south of Somerset, 
and thence turns west to Bakersville. 


ST. LOUIS, MO.—Work has been begun along the Lemay Ferry 
road, just south of the city limits, in St. Louis county, on the St. 
Louis, Montesano & Southeastern Electric Railroad, which has fran- 
chises for sixty-five miles of road from the southern city limits to 
Flat river, in St. Francois county. Two franchises in Jefferson 
and St. Francois counties, which were obtained by the Hillsboro, 
Kimmswick & Southern two years ago, have been turned over to 
the Montesano company. The route through St. Louis county will 
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be over the Lemay ferry and telegraph roads, crossing the river 
at the Lemay ferry road, where a bridge will be built by the com- 
pany. 


BOISE, IDA.—The management of the Boise & Interurban Rail- 
way Company announces that it is planning to make important ex- 
tensions of the Boise-Caldwel] line. The first will be one from 
Pierce Park or Star to Nampa. Later it will build up the Payette 
Valley and put in a line from Caldwell to the Snake river. The 
company’s extension in this city will not be overlooked and it 
hopes to get the loop here finished by the first of the year. 


CANON CITY, COL.—Work has been resumed on the Canon 
City Interurban Electric Railway system together with its branch to 
the top of the Royal Gorge, a distance of twelve miles from the 
city limits and will be pushed to completion as rapidly as possible. 
This enterprise was undertaken by a local company backed by 
eastern capitalists more than a year ago but was abandoned after 
about $75,000 had been paid out for labor and for the purchase of 
material entering into the construction of the road. 


MINERAL WELLS, TEX.—Two electric railway lines are being 
built between Mineral Wells and Fort Worth, about fifty miles. 
One of the companies, headed by J. B. Beardsley, is building by 
way of Springtown, and the other, headed by G. Turner, by way of 
Weatherford. The contract for the construction of each has been 
let and grading is in progress on each. It has been reported that 
negotiations were in progress for the consolidation of the two 


enterprises with the view to building but one road, but this is 
denied. 


SHELBURNE FALLS, MASS.—At the annual meeting of the 
Shelburne Falls & Colerain Street Railway Company the old board 
of officers was reelected as follows: President, Freeman L. Daven- 
port; vice-president, Moses Newton; clerk, treasurer and general 
superintendent, Frank L. Reed; directors, F. L. Davenport, Moses 
Newton, Martin Brown, C. W. Hawks, F. L. Reed, Lorenzo Griswold 
and G. W. Jenks. The matter of building a bridge to connect with 
the Boston & Maine line was discussed. The company expects to 
proceed with the work next spring. 


BOSTON, MASS.—A new tunnel under the harbor is contem- 
plated by the Boston & Eastern Electric Railroad Company. The 
plans show that it is to be 300 feet south of the present tunnel, and 
about 5,400 feet long. The tunnel will cost about $11,000,000 and 
will require three years to build. The electric expresses will emerge 
in East Boston. The route then is to proceed parallel to the 
Boston & Maine road in East Boston, and to cross the Chelsea 
river by a forty-foot steel bridge about one-third of a mile long. 
From Chelsea the proposed route passes via Revere and Saugus to 
Lynn, Salem, Peabody, Beverly and Danvers. 


AURORA, ILL.—Further arrangements for the construction of 
the proposed electric line from Woodstock to Sycamore are being 
made by Chicago capitalists. Meetings have been held in each of 
the towns mentioned and active labor has been started upon the 
securing of the right of way for the road. It is believed that its 
construction will begin early in the spring of the coming year. The 
new road is to be operated by the Woodstock, Marengo, Genoa & 
Sycamore Electric Company. It is proposed to make Woodstock 
the north and Sycamore the south terminal, although if the enter- 
prise is a success, extensions will be made in the future. 


NEW YORK, N. Y.—A decision has been reached by important 
Long Island interests to build another cross-island trolley line on 
the island. The line between Huntington and Amityville, now 
being built with Long Island Railroad money, is nearing completion 
and will be in operation within a few months. The new line is 
projected between Patchogue on the south shore and Port Jefferson 
on the north. It is to be built by the Suffolk Traction Company 
and work will begin within a short time. John E. Overton, of Port 
Jefferson, is to be superintendent of the road and assume entire 
charge of its construction. The line will save many miles of steam 
travel to those seeking to reach the middle of the island or the 
opposite shore. The distance between Port Jefferson and Patchogue 
is about eleven or twelve miles as the crow files, but the trolley line 
will be longer, as it will follow the roads. Its northerly end 
is to extend to Stony Brook, a village three miles west of Port 
Jefferson. The line will carry freight as well as passengers. 
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PERSONAL MENTION. 
MR. H. H. PORTER, of Sanderson & Porter, 52 William street, 
New York city, has been appointed consulting engineer for the 
Interborough-Metropolitan Company, New York city. 


MR. BYRON T. BURT, the well-known manager of the Chatta- 
nooga Light and Power Company, Chattanooga, Tenn., has resigned 
this position and will remove with his family from Chattanooga. Mr. 
Burt will go to New York to take a position with the General Elec- 
tric Company, Schenectady, N. Y. He will be succeeded at Chatta- 
nooga by W. E. Boileau. The Chattanooga Times of Sunday, October 
20, has this to say in connection with Mr. Burt's resignation: “Few, 
if any men in Chattanooga, directing the destinies of quasi-public 
corporations have surpassed Mr. Burt in the successful conduct of 
their business. During the many years he has been here the manage- 
ment of the light and power plant has been marked by rare tact, 
and the service proven unusually satisfactory. It is generally recog- 
nized that the light and power company enjoys the largest measure 
of good will ever extended a public service company by the com- 
munity, and for this amicable relationship between the people and 
the company, Mr. Burt is mainly responsible. By his pleasing per- 
sonality he has won the confidence of his company’s patrons and 
by the exercise of an open and fair policy in dealing with the 
public, he has retained the confidence and accompanying popularity 
for his company to a marked extent. Chattanooga will regret the 
loss of his valuable services and his host of friends will regret the 
removal of one so highly esteemed.” 


PROFESSOR ORVILLE H. ENSIGN has been appointed to fill 
the chair of electrical engineering at the University of Wisconsin, 
Madison, Wis., recently made vacant by the resignation of Professor 
Dugald C. Jackson, who is now in charge of the department: of 
electrical engineering at the Massachusetts Institute of Technology. 
Professor Ensign has been identified with prominent electrical 
undertakings for the past twenty years. He served an apprentice- 
ship in the Schenectady Locomotive Works. From 1887 to 1889 he 
was in charge of power plant construction for the Edison United 
Company, of New York city. From 1889 to 1893 he was employed by 
the General Electric Company at Schenectady. In the latter year he 
became consulting engineer for the Redlands Light and Power Com- 
pany, Redlands, Cal., and also electrical and mechanical engineer on 
the construction and operation of power plants for the Pasadena 
& Los Angeles Electric Railway and chief engineer for the Redlands 
Electric Light and Power Company. He acted also as superintendent 
and chief electrical and mechanical engineer for the Consolidated 
Edison Electric Company, of Los Angeles, and as superintendent 
and chief engineer for the Southern California Power Company. In 
1904 he was employed by the United States Reclamation Service 
as electrical and mechanical engineer in charge of electrical and 
pumping problems for the Pacific Coast. In accepting the chair 
of electrical engineering at the University of Wisconsin, Professor 
Ensign retains his connection with the Reclamation Service. 


MR. DAVID B. CARSE has resigned from the chairmanship of 
the advisory committee of the United States Steel Corporation. Mr. 
Carse and his brother, John B. Carse, have composed this committee 
Since its formation five years ago. The duties of the committee 
were to keep track of all expenditures of the corporations under 
the appropriations of the finance committee. Mr. John B. Carse 
still remains with the corporation, and will take care of the future 
work of the committee. David B. Carse is well known to the street 
railway men of the country. Previous to joining the staff of the 
Steel corporation he was president of the firm of Carse Brothers 
Company, Chicago, Ill., and before that general manager of Green- 
lees Brothers & Company. Mr. Carse is considered an authority 
on the arrangement, equipment and operation of street railway 
power-houses and machine shops. He was resident engineer in 
charge of the construction of the Hegeswich works, now known 
as the Burnham works of the Pressed Steel Car Company, and has 
laid out a number of shops for railroads. On leaving the steel cor- 


poration, Mr. Carse does so with the idea of taking up again the 
business of Carse Brothers Company. which deals largely in ma- 
chinery and supplies for railroad work. This company has been 
reorganized, and its headquarters removed from Chicago to New 
York city, with offices at 12 Broadway. A department of electrical 
specialties has been incorporated in the company. This depart- 
ment will be increased from time to time as occasion may require. 
Mr. Carse is a member of the American Society of Mechanical 
Engineers and of the American Electrochemical Society. 
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ELECTRICAL SECURITIES. 

Not since the widespread. depression of 1893 has the stock market 
witnessed such scenes as were enacted throughout the entire market 
last week. Stocks already at a low level which, it would seem, had 
discounted any adverse condition which might be discovered, fell off 
from five to fifteen points, and in the scramble to secure cash to 
protect the tumbling issues, many good industrials were thrown on 
the market, lowering their prices to a point which is absurd in view 
of the real value of the properties involved. The action by the 
Clearing House Committee in removing several of the directors of a 
number of trust companies brought about a feeling of apprehension 
on the part of depositors, which resulted in a determined run on 
several institutions. These only withstood the strain because of the 
great help which was accorded them by strong financial interests 
that were able to secure cash with which to meet the demands of 
the excited depositors. Toward the end of the week conditions 
improved. and the suspensions were few and limited to the smaller 
institutions. 

Dividends have been declared upon the following electrical se- 
curities: 

Electrical Securities Company; regular semi-annual dividend of 
214 per cent on the preferred stock, payable November 1. 

American District Telegraph Company; regular semi-annual divi- 
dend of 1 per cent, payable November 15. 

American Gas and Electric Company; regular quarterly dividend 
of 1% per cent on the preferred stock, payable November 1 to stock 
of record October 26. 

American Light and Traction Company; regular quarterly divi- 
dends of 1% per cent on the preferred stock and 1% per cent on 
the common stock, both dividends payable November 1. 

Ohio Traction Company; regular quarterly dividend of 114 per 
cent on the preferred stock, payable November 1 to stockholders of 
record on October 25. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 26. 


New York: Olosing. 
Allis-Chalmers common..................... 514 
Allis-Chalmers preferred.................... 14 
Brooklyn Rapid Transit..................... 33 
Consolidated Gas................0..c00000. 81 
General Electric...............0...0.0.0005. 106 
Interborough-Metropolitan common.......... 6°% 
Interborough-Metropolitan preferred......... 18 
Kings County Electric...................... 95 
Mackay Companies (Postal Telegraph and 

Cables) common........................ 46 
Mackay Companies (Postal Telegraph and 

Cables) preferred....................... 5314 
Manhattan Elevated........................ 103 
Metropolitan Street Railway................ 22 
New York & New Jersey Telephone.......... 8714 
Western Union........ 0. ccc ccc cc ccc ccc ce ce 67 
Westinghouse Manufacturing Company...... 4714 

Boston: Closing 
American Telephone and Telegraph.......... 97% 
Edison Electric Illuminating................ 197%, 
Massachusetts Electric...................... 39 
New England Telephone.................... — 


Western Telephone and Telegraph preferred.. — 
Directors of the New England Telephone and Telegraph Com 
pany have declared the regular quarterly dividend of 1! per cent 
payable November 15 to stock of record October 31. 


Philadelphia: Closing. 
Electric Company of America................ 8 
Electric Storage Battery common............ 34 
Electric Storage Battery preferred........... 34 
Philadelphia Electric.................0.0c00. 6% 
Philadelphia Rapid Transit................. 161% 
United Gas Improvement.................... 7014 

Chicago: Closing. 
Chicago Telephone.................. 000 e eee 100 
Commonwealth-Edison ..................... 80 
Metropolitan Elevated preferred............. 55 
National Carbon common................... 53 
National Carbon preferred.................. 101 


DATES AHEAD. 
Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 


American Association for the Advancement of Science. Chicago. 
Ill., December. 

American Society of Mechanical Engineers. Annual meeting, 
New York city, December 3-6. 

South Dakota Independent Telephone Association. Mitchell. 


S. D., January 8-9, 1908. 
Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 


International Independent Telephone Association, Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 
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ELECTRIC LIGHTING. 


YORK, PA.—The borough of Stewartstown has granted a fran- 
chise to the Stewartstown Water and Power Company. 


HOPE, N. D.—C. S. Moores, a mill owner of Hope, will install 
an electric light plant and do commercial lighting in addition to 
operating his mill electrically. 


AKRON, IOWA—By a vote of eighty-seven to thirty-seven the 
voters of this town decided to install a lighting plant, bonds to the 
amount of $10,000 being voted. Work will begin at once. 


NIAGARA FALLS, N. Y.—The common council has unanimously 
granted a franchise to the Niagara Falls Lighting Company. The 
street committee reported favorably on the application of the com- 
pany at the last meeting. 


SYRACUSE, N. Y.—The Syracuse Lighting Company has let the 
contract for a substation at Solvay, N. Y. The building will be 
of fireproof construction, forty-five by 100 feet. The cost will be 
in the neighborhood of $25,000. 


BETHLEHEM, PA.—The town council of Northampton Heights 
has awarded the contract for lighting the borough to the. Bethlehem 
Electric Light Company at its bid of twenty-three and one-half cents 
per light per night. The contract is for ten years. ` 


CHICAGO, ILL.—Bids for furnishing 2,500 electric lamps to 
be used in extending the street lighting system have been rejected. 
The bids were identical, $84,395 being offered by each bidder, and 
Mayor Busse and City Electrician Carroll considered these excessive. 


HIBBING, MINN.—At a council meeting it was decided to run 
electric light wires to the Penobscot location, one mile west of town 
and to furnish it with light. Sixty new cottages are now being 


erected there for the accommodation of employés of the Hull-Rust 
mine. 


ELK RIVER, MINN.—The Mississippi River Electric Power Com- 
pany, which already owns undeveloped water power on the Mis- 
sissippi river at this place, Monticello and Clearwater, has bought 
another dam site near Anoka. Flowage rights along the river from 
Anoka, nearly to this village, also have been secured. 


IDA GROVE, IOWA—At a meeting of the council the franchise 
of the Ida Grove Electric Company, which ran fifteen years and 
was to have expired January 2 next, was renewed for another fifteen 
years and the mayor was instructed to call a special election at 
which the people will approve or reject the action of the council. 


SAN BERNARDINO, CAL.—The town of Needles will shortly 
have an electric light plant. A franchise has been filed with the 
county supervisors by Carl F. Schrader, who has organized a com- 
pany to purchase the excess electricity from the recently com- 
pleted 700-horse-power plant of the Victor & Virgin Mining Com- 
pany. 


TACOMA, WASH.—Tacoma has signed a five-year contract with 
the Seattle-Tacoma Power Company for electric current for light 
and power, to be paid for at the rate of one and one-quarter cents 
per kilowatt-hour. This is an increase of fifty per cent, as the 
price paid heretofore has been from three-tenths to eighty-four-one 
hundredths of a cent. 


BOYNE CITY, MICH.—Boyne City is now lighted by electricity 
generated at the dam four miles east of here. Five hundred horse- 
power has been developed from the harnessing of Boyne river. 
The top of the spillway is twenty-six feet wide and a stream of six 
inches in depth flows over it. The dam and machinery were erected 
at a cost of $150,000. 


COLVILLE, WASH.—The town of Chewelah has presented an 
application to the board of county commissioners asking for a 
franchise to construct a line of poles and wires to convey electricity 
for lighting purposes from a source of power on Chewelah creek 
to the city over the public roads. The city proposes to install and 
own its own lighting plant. 


ELGIN, I1LL.—Temporary arrangements have been made by the 
city council of Marengo and Fred E. Rispin and Earl Fish, both of 
Elgin. whereby the latter are to take charge of and operate the 
light plant of Marengo. For the past two years the city of Marengo 
has found the plant a burden. Messrs, Rispin and Fish will have 
charge of it for a period of twenty years. 
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IRON MOUNTAIN, MICH.—The directors of the Iron Mountain 
Electric Light and Power Company have let the contract for ex- 
tensive improvements to the plant. A twenty-four-hour service will 
be established. The contract for much new machinery has been 
let to the Allis-Chalmers Company, of Milwaukee, and the work of 
installation will commence within a few weeks. 


ASHLAND, WIS.—The city council has voted to accept the 
proposition of the Chippewa Valley Construction Company to trans- 
mit power from Copper Falls. A. E. Appleyard, of Boston, who 
built the interurban line between Chippewa Falls and Eau Claire, 
heads the company. He promises to bring 6,000 horse-power from 
Copper Falls, eighteen miles south of Ashland, by next June. 


RIALTO, CAL.—The Rialto Light, Power and Water Company 
has been incorporated by local men, for the purpose of installing 
an electric light plant in Rialto. J. C. Boyd was elected president 
of the company; A. B. Paddock, vice-president; J. F. Martin, sec- 
retary, and the First National Bank, of Rialto, treasurer. The board 
of directors is as follows: Frank Slade, J. C. Boyd, W. P. Martin, 
L. E. Newcomb and A. H. Morgan. 


COLORADO SPRINGS, COL.—Manitou residents will hereafter 
have to pay nearly four times as much for electric lights as in the 
past. The Manitou Electric and the Pike’s Peak Hydro-Electric 
companies have issued notices that beginning October 1 the rate 
has been increased from two and three-quarters cents to ten cents 
per kilowatt-hour. The former rate was ten cents and this was 
reduced to two and three-quarters cents nearly a year ago. 


ABERDEEN, S. D.—At a special meeting the city council passed 
the electric light and power ordinance and a franchise will be 
granted the Lake Andes, Wagner & Armour Traction Company, to 
run twenty-five years, permitting the erection of a plant and the 
operation of a local service. The city reserves the right to pur- 
chase the plant at the end of ten years or at the end of any five- 
year period after that time. The plant will cost about $150,000. 


CORUNNA, MICH.—The Shiawassee Light and Power Company, 
of Corunna, is now preparing to light the villages of Perry, Morrice, 
Bancroft, the city of Corunna and many mills throughout the 
country. The company will soon light Vernon, Durand, Byron and 
the Grand Trunk depot in Durand. The plant at Shiawasseetown 
is being equipped with new machinery, and the dam is to be raised, 
doubling the capacity of the plant. It now develops 350 horse-power. 


VIRGINIA CITY, MONT.—W. A. Clark has made application to 
the city council for a franchise to construct and operate an electric 
power and lighting plant in this city. The power will be obtained 
from the line now in course of construction from Blaine Springs 
creek to the Easton and Pacific mines. The project has the back- 
ing of local capital sufficient for its uses, and has long been under 
consideration by the Elling estate, of which Mr. Clark is manager. 
The work will be pushed to completion at once, as it is reported 
that the necessary material has already been ordered, and the work 
of getting out poles for the line has been begun. 


MARQUETTE, MICH.—The Marquette County Gas and Electric 
Company has commenced work on improvements at its power 
station. New machinery has been ordered including a 500-kilowatt 
Curtis turbine and generator for the electric Jight plant. A new 
direct-connected engine and generator has also been ordered for 
the street railway. A large storage battery will be provided for the 
latter, to carry the excess load. The present engine, which is three 
times larger than is necessary for the operation of the street-car 
system, will be taken out, but the present electric light plant will 
be retained, to be used in case of emergency. A new 300-horse- 
power Babcock & Wilcox water-tube boiler will be installed, but the 
four boilers now in use will be retained for the present. 


CLEVELAND, OHIO—The lighting committees of the board of 
public service and the council have voted to recommend the granting 
of a franchise to the Cuyahoga Light Company. A maximum price 
of five and one-half cents per kilowatt-hour was agreed upon for 
electric lighting, and other important provisions were embodied in 
the proposed franchise. Many changes were made in the first 
draft of the franchise, all of them in favor of the city. Municipal 
ownership of the company was provided for, and at any time, on 
six months’ notice, the city may purchase the plant for the cost 
of reproduction, less depreciation, plus ten per cent. The new 
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company is not allowed to consolidate with the Cleveland Electric 
Lighting Company or any other corporation, and is obliged to install 
recording voltmeters, in order that the city may test the quality of 
the service at any time. The company agreed to accept, should the 
city demand it at a future time, an extension of the franchise, re- 
quiring it to extend its service to the city limits. At present it 
is only to furnish light in the down-town district. 


EUGENE, ORE.—C. P. Houston, of the Pacific Light and Power 
Company, of Junction City, which a year or two ago filed papers 
for a water power site on Triangle Lake, on the Lake Creek road 
to the Siuslaw, and about thirty miles west of Eugene, has filed 
with the county clerk supplementary papers of appropriation of 
the waters of the lake. Mr. Houston says that his company has 
already done considerable development work on the power site and 
has just let a contract to Drugg & Blachley, of Goldson, for 100,000 
feet of lumber with which to build the flume. As much work as 
possible will be done on the flume this winter, and in the spring 
it will be completed and development work will be commenced on a 
large scale. It is the intention to put in a large electric power 
plant next summer and extend the wires to Eugene, Corvallis and 
Junction City. The company already has a contract to furnish 
power for the Excelsior and other plants at Junction. The office 
of the company, which is now located at Junction City, will be 
removed to Eugene when the power line is completed. 


INDUSTRIAL ITEMS. 
WICKES BROTHERS, Saginaw, Mich., has ready for distribution 
its new monthly stock list of boilers, engines, dynamos, motors and 
machinery. 


THE BARRIETT ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in bulletin No. 106 describes and illustrates its 
polyphase induction motors. This bulletin will be sent to any one 
interested upon request. 


THE ECCLESTON LUMBER COMPANY, 44 Broadway, New 
York city, has made an assignment to Arthur A. Mitchell. The 
company dealt in lumber, railroad ties, cross-arms and poles for 
electric work. John B. Eccleston is president, and Samuel C. Eccles- 
ton treasurer. 


THE AMERICAN TRANSFORMER COMPANY, Miller street and 
Railroad avenue, Newark, N. J., installed the transformer used at 
the Glace Bay station of the Marconi Wireless Telegraph Company, 
which {inaugurated its transatlantic service between Glace Bay, 
Nova Scotia, and Clifden, Ireland, quite recently. 


THE BANNER ELECTRIC COMPANY, Youngstown, Ohio, is the 
subject of a very fine article, illustrating and describing the works, 
in the Youngstown (Ohio) Telegram of October 10. The illustrations 
show a corner in the laboratory, where the filaments are treated 
and mounted, a corner in the pump room, where the air is exhausted 
from the bulbs, and a part of the glass-working department. 


FRANK W. MORSE, Boston, Mass., has established his office 
and manufacturing plant all in the same building at 514 Atlantic 
avenue. He recently added a portable miniature battery hand lamp 
to his line, designed in several sizes for use around automobiles 


One size of this lamp is to be carried in the tool 


and garages. 
Mr. Morse 


box of an automobile for service in emergency work. 
is said to be the largest maker of lamp guards in America. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is sending 
out a fiyer on portable lamps, which shows some very attractive 
portable lamps as gifts for the holiday season. The company has 
for some years devoted considerable attention to the fixture depart- 
ment and this year special attention has been paid to this branch 
of its business and to lamps for the holiday season. The flyer 
calls attention to the company’s display rooms where the 
lamps are shown to prospective buyers. The Central Electric Com- 
pany will mail a copy of this flyer on request. 


THE D & W FUSE COMPANY, Providence, R. I., mada a hit 
at the recent exhibition of the American Street and Interurban Rail- 
way Manufacturers’ Association, at Atlantic City, N. J., with a 
demonstration of ‘‘Deltabeston” magnet wire for field and armature 
coils. An attractive and instructive souvenir which the company 
distributed showed sections of No. 18 ‘“‘Deltabeston” wire, No. 14 
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cotton-covered, No. 14 “Deltabeston” wire, and No. 6 “Deltabeston” 
wire mounted on a card. The sections of No. 14 cotton-covered 
and No. 14 “Deltabeston” wire were shown after a current had been 
passed through the wire sufficient to char the cotton covering, but 
apparently not affecting in any way the “Deltabeston” covering. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution bulletins No. 4,532 and No. 4,538. The first 
describes and illustrates direct-current, motor-starting rheostats, 
types SA and SO; and the latter, catenary line material. The SA 
rheostats are made for one-minute duty, with no-voltage release, 
and are suitable for use with shunt, compound or series-wound 
motors. SO rheostats are similar to SA, but have, in addition to 
the no-voltage release attachment, an overload coil in series with 
the motor armature. These rheostats have received the approval 
of the National Board of Fire Underwriters, and comply with the 
service rules of the American Institute of Electrical Engineers; viz.. 
one-minute starting duty once every four minutes for one hour. 
Bulletin No. 4,538 shows a great many new designs in frogs, cross- 
ings, hangers, etc., for catenary line construction. There are also 
numerous illustrations of separate parts, as well as of complete 
installations. 

THE LYNN-DWYER LAMP COMPANY, Lynn, Mass., is the name 
of a new company now equipping a factory for the manufacture of 
a special form of metallic-filament incandescent lamp, and also for 
the refilling of incandescent lamps with the new metallic filament. 
The president, E. F. Dwyer, states that these new lamps will be 
made in al] standard sizes down to sixteen candle-power. He fur- 
ther announces that the company will be operated entirely inde- 
pendently of any lamp association or trade agreement. Mr. Dwyer 
has been identified with the incandescent lamp industry for many 
years, serving for some time in the lamp factory of the General 
Electric Company at Lynn, Mass., and later serving as the head 
of a lamp manufacturing company. For some years he has managed 
the Dwyer Machine Company, which now manufactures lamp-mak- 
ing machinery and supervises the installation of equipments for the 
processes now used in lamp-making, such as filament-squirting, 
chemical exhaustion and the production of special lamp cements. 

THE WILLARD STORAGE BATTERY COMPANY, Cleveland, 
Ohio, has recently moved into a new factory, located on the corner 
of Marquette road and Lakeside avenue. The new building affords 
a large increase of floor space over the old factory, and a corre- 
spondingly larger output will be possible. The new factory con- 
sists of one large three-story brick building, in addition to which 
there is a one-story frame building. The total floor space, including 
the frame building is 400 by 200 feet. The power for the factory 
is generated by three Crocker-Wheeler generators, operated by two 
Bruce-Merriam-Abbott gas engines, and one steam engine. The 
ground floor is devoted to rolling, cutting, forming, lead-burning, | 
assembling, etc. On the second floor are located the assembling 
department and offices; on the third floor, the carpentering and paint- 
ing departments. The Willard Storage Battery Company will con- 
tinue in the manufacture of storage batteries for all purposes; the 
most important of which are train lighting, automobile, signal, tele- 


phone, stationary, etc. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has published a booklet which should prove exceed- 
ingly useful to any one interested in electric motors or motor-driven 
machinery in connection with the naval service. The Cutler-Ham- 
mer Manufacturing Company for many years has made a special 
study of navy department requirements. In the booklet just issued 
full descriptions, illustrations, dimensions, diagrams and shipping 
weights are given on starting panels, speed-regulating panels, ma- 
chine tool controllers, resistances, circuit-breaker panels, etc. In 
the preface to the booklet attention is called to the fact that navy 
specifications preclude, in nearly all cases, the use of ordinary 
controlling panels, and, furthermore, that apparatus acceptable for 
use in navy yards will not always be acceptable if supplied for use 
The means of selecting the proper piece of apparatus 


on shipboard. 
There are numerous illustrations 


in each case is fully explained. 


of electric controlling appliances conforming to the Bureau of Con- 


struction and Repair and the Bureau of Equipment specifications. 
The booklet is further illustrated by several views of battleships 
equipped with control apparatus made by the Cutler-Hammer Manu- 


facturing Company. 
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Record of Electrical Patents. 


Week of October 22. 


868,648. SEMAPHORE-SIGNAL. Fred B. Corey, Schenectady, N. Y., 
assignor to General Electric Company. A motor-operated signal. 


868,651. INSULATED METAL CROSS-TIE. Alva C. Dinkey, Pitts- 
burg, Pa. An insulating plate is placed on the tie. 


868,664. PROCESS OF MAKING RAIL-BONDS. Albert B. Herrick, 
Ridgewood, N. J., assignor to the Electric Railway Improve- 
ment Company, Cleveland, Ohio. The bond is formed as a loop 
and cut apart. 

868,674. ELECTRIC SIGN. Carl O. Lindstrom, Chicago, Ill. A 
sign mounted on a detachable plug. 

868,696. SELF-WINDING ELECTRIC CLOCK. Arthur F. Poole, 
Wheeling, W. Va. An electrically wound weight-driven clock. 
868,704. ELECTRIC KNIFE-SWITCH. Otto Rothenstein, Pittsburg, 

Pa. The ends of the plate are shaped symmetrically. 


868,752.— VARIABLE REACTIVE COIL. 


868,729. BATH FOR OBTAINING ELECTROLYTIC METALLIC 
DEPOSITS. Leopold Trunkhahn, Vienna, Austria-Hungary. A 
bath comprising one or more sugars and a ferment. 

868,740. ELECTRICAL PIANO-PLAYING ATTACHMENT. Joseph 
Weber, Brooklyn, N. Y. An automatic attachment. 

868,751. ELECTRICAL CONNECTOR. Frederick H. Ayer, Chicago 
Heights, Ill. A three-sided bond wire. 

868,752. VARIABLE REACTIVE COIL. Ralph E. Barker, Lynn, 
Mass., assignor to General Electric Company. A crescent- 
shaped core is adjustable about the coil. , 

$68,780. TROLLEY-WHEEL GUARD. Charles Harkness, Provi- 
dence, R. I., assignor, by mesne assignments, to the Harkness 
Trolley System Company. A pair of guard plates are mounted 
above the wheel. 

868,781. ELECTRIC SWITCH. Chester S. Hill, Williamsport, Pa., 
assignor of one-half to George L. Campbell, Williamsport, Pa. A 
safety third-rail system. 

868,795. ELECTRICALLY OPERATED VIBRATOR. Willis I. Mil- 
ler, Cleveland, Ohio. A small motor is placed in the vibrator. 


868,781.— ELECTRIC SWITCH. 


868,806. ELECTRIC MOTOR. Oscar H. Pieper and Alphonse E. 
Pieper, Rochester, N. Y. The motor is controlled by a movable 
contact member mounted on a shaft. 


868,864. ELECTRIC CONTROLLING SYSTEM. Ray P. Jackson, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. The inductive relations of the translating 
device are variable. 


868,870. AUTOMATIC LIGHT-SWITCH. Henry E. King, Bunkie, 
La. A time switch. 

$68,874. ELECTRICALLY OPERATED SELF-LEVELING MARINE 
TABLE. Clarence W. Laskay, New York, N. Y. The table is 
leveled automatically by an electric motor. 


868.880. SOUND TRANSMITTER AND RECEIVER. Arthur J. 
Mundy, Boston, Mass., assignor to Submarine Signal Company, 
Waterville. Me. A sound focuser. 


968.889. TROLLEY OPERATING VALVE. Robert H. Rogers, Sche- 
nectady, N. Y., assignor to General Electric Company. A pneu- 
matically controlled trolley. 


868,911. ELECTRIC RAILWAY SYSTEM. John L. Crouse, New 
York, N. Y., assignor to Westinghouse Electric and Manufactur- 
ing Company. An automatic interlocking system for alternáting 
and direct-current motors. 


868,929. ELECTRIC CONTROL SYSTEM. Ray P. Jackson, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric and Manufac- 
turing Company. An electrically controlled reversing switch. 

868,968. POLE-CHANGER. Walter H. Cotton, Chicago, Ill., as- 
signor to the Adams & Westlake Company. A rotatable switch. 


869,012. FILAMENT FOR INCANDESCENT LAMPS. Eugene 
McOuat and Henry W. F. Lorenz, Amsterdam, N. Y. A carbon 
core is dipped in a caramel solution containing finely divided 
metal particles. 

869,013. INCANDESCENT FILAMENT AND PROCESS. Eugene 
McOuat. New York, N. Y., and Henry W. F. Lorenz, Spring- 
field, Ohio. A silicide is formed by reaction between metal an 
silicon components in the filament. 

869,014. ELECTRIC FIRE ALARM. 
N. J. A thermostatic alarm. 

869,018. CLAMP INSULATOR. George Pollock and William E. 
Werd, Deer Lodge, Mont., assignors of one-third to Sidney C. 
Houck, Deer Lodge, Mont. Hooked ends on the insulator clamp 
it to a base block. 


John A. Obester, Passaic, 


869,012.—FILAMENT FOR INCANDESCENT LAMPS. 


§69,027. ELECTRIC RAILROAD. William G. Spiegel, New York, 
N. Y. A safety third-rail system. 

869,031. LIGHTNING ARRESTER. Clark I. Stocking, Hiawatha 
Kan., assignor of one-half to Arthur J. Stevens, Hiawatha, Kan. 
A tubular casing of conducting metal with insulating caps. 

869,060. ELECTRIC-LINE FUSE. Frank B. Cook, Chicago, Ill. An 
enclosed fuse for attaching to overhead lines. 

869,067. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A central exchange system. 

869,102. DYNAMOELECTRIC MACHINE. Mathias Pfatischer. 
Philadelphia, Pa., assignor to Electro Dynamic Company, New 
York, N. Y. Commutating poles are provided. 


869,102.—DyYNaMOELECTRIC MACHINE. 


869,119. TELEPHONE SYSTEM. Harry G. Webster, Chicago, I1., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. Line electromagnets control signals in each line. 

869,185. SELF-EXCITING ALTERNATING-CURRENT DYNAMO. 
Marius Latour, Sevres, France, assignor to General Electric Com- 
pany. A commutator motor. 

869,186. SHUNT-WOUND SELF-EXCITED ALTERNATOR. Marius 
C. A. Latour, Sevres, France, assignor to General Electric Com- 
pany. A motor with distributed windings self-excited. 

869,187. COMPOUNDED SELF-EXCITED ALTERNATOR. Marius 
C. A. Latour, Sevres, France, assignor to General Electric Com- 
pany. A motor with a direct-current armature. 

869,196. RAILWAY SIGNAL. Robert D. Peters, Knox, Ind. 4 
motor with bi-polar armature. l J 

869,208. ELECTRIC IGNITION OF EXPLOSIVES. CRE 4 
Lodge and Alexander M. Lodge, Birmingham, England. A hig 
tension spark system. 


—— <>. - = NS Tes - EEE. - ERE ae — gE, ee Ey > EE - ee ee eee ee eee ee ee EE Eee ee 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


———. 


NEW YORK, 


VOL. LI. 


No. 19. 


SATURDAY, NOVEMBER 9, 1907. 


ISSUED WEEKLY 


ee ee aaas 


PRESIDENT AND EDITOR 
SECRETARY AND MANAGER 
TECHNICAL EDITOR 

. MANAGING EDITOR 


CHARLES W. PRICE. . . . . 
STEPHEN H. GODDARD. |. l.. 
WM. HAND BROWNE, Jr. 
AINSLIE A. GRAY 


NEW YORK 


PUBLISHING OFFICE ga ae 13-21 Park Row 
CHICAGO 
WESTERN OFFICE . ee ae MANHATTAN BUILDING 
BOSTON 
ENGLAND OFFICE 95 MILK STREET 


NEW Pe ae ar 
LONDON 
ISUROPEAN OFFICE, HENRY W. HALL, Manager, 


42 OLD Broap STREET, E. C. 


——— 


TELEPHONE AND CABLE 
TELEPHONE "21 Cortlandt.” Private exchange to all Departments. 
REGISTERED CABLE ADDRESS: ‘Electview,’? New York. 


SUBSCRIPTIONS 


One Year, United States $3.00 
One Year, Canada . . . ša Se ae ao der CE 4.00 
One Year, Foreign Countries i eae Bo E a. E oR C$ aed 8 6.00 
Single Copy, 10 cents. Back numbers, beyond one month, each . . .25 


ADVERTISING 


CHANGES for advertisements should be in this office by Friday noon for the 
following week’s issue. 


NEW ADVERTISEMENTS should be in the office not later than Monday noon 
to assure publication in that week's issue. 


————- —2 


Published weekly by the ELECTRICAL RevIEW PUBLISHING COMPANY, 13 
Park Row, New York. Charles W. Price, president and treasurer; Stephen 
H. Goddard, secretary. 


- a —— 


HOSA AS EEEE OEY “ED TCL E 


Entered at the Post Office at New York as second-class matter under the 
Act of March 3, 1879. 


CONTENTS 


EDITORIAL : 
Electrie Motor for Propelling Ships... 0.2.0... 0.. 0. cee ee eee eee G37 
The End of the NAN Ss cnd a ds 65 OOS KS EE ORE RES EWS 738 
Miectrical Mine Puppies y e.04 465 Sh eee eee Mea eo ye eee ee 73! 
Meetings and Viaieese ico b Ls BCs aie Aas bo EOS AGS ee Bees T39 
The First Transatlantie Wireless Message... oo... 0... ee eee ee eee 739 
Convention of Western Association of Electrical Inspectors. .......... T40 
POC CET C SPER CLINE vg oh cou 5. oe oad ene tas aa a ata ee aia E ea ens E a T44 
Marion Wleetrie Assoclation Exposition. oo... 0... ee ce eee eee T44 
Free Engineering Library to Open Evenings. .....0...0. 0000000 cee eens G44 
Automobile Shows in New York City.......... eee eee ee eee ee G45 
Boko REVIEWS 1g so aie 8 anana a wl ice chs wee falas y ig EE nfo eee ara ath we cece I Pe eats T45 
South Metropolitan (London) Power Station, by Albert TE. Bridge..... TAG 
The Electrification of the Arlberg Punnel. oo... 0.0.0.0. 002 00 eee eee ewes T50 
Some Observations on the Poulsen Are, by J. A. Fleming. ............ ToO 
The Fechnical Publicity Association... 0.0.0... 0 00. eee ee eee TƏB 
Engineering and Construction at the United States Naval Academy, by 
Diy Ahen WIU coe e t Eeen dred eRe EN Meera Bae SERA T4 
Meeting of the International Photometrie Commission. .............6. TG 
Electrical Notes from Great Britain... 0.0.0. ce ee ee eee eee ees TaS 
Technical Education at Cornell. oo... 00. enera runerne Too 
Fleetrical Notes from BMuUrities.ad ia soa a8 hd haw bo oe Oe ble Ba aS 760 
Union Pacifie Railroad's Testing Laboratory... 0.0... ee eee 761 
Present Condition of Electrical Inventions, by William Stanley... ..... 762 
The Annual Report of the New York, New Haven & Hartford Railroad 
COMPANY siie een i Sais eke ORE odes es box wee Ble eee ds oe 762 
Long-Distance Wireless Telephony. ........0. 000000 ee cc eee eee eee 763 
The Clement “Automanual”?” Telephone Switchboard System........... T4 
Electrical LAWssia hue 81nd oon Ee wale aes a ae See Oa o e T65 
REVIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE. ...... T66 
Iluminating Engineering Society... 0.0.0... cee ee eee eee eee TOT 
Eleetrie Power for Sao Paulo, Brazil... 0.0... ce ee ee ee eee 767 
Einst EVN BIN i sess evo doe hu ed BSS OR tase Te Mow AO ees Reh Ga wat whee ok TOS 
METHODS OF GETTING NEW BUSINESS. 0.0.0.0. 00 ce cece eee eee nance Ty 
New York Electrical Societys cvi6vec1e 04 oe Se heals OH 090k eee wee Le T72 
~-i) 


Civil Service Examinations for New York State and County Service... 772 
INDUSTRIAL NECTION: 


The De Laval Clarifier and Filter.. ...eseununensanaaann E E T73 
Electrical Equipment for a Gold Mime... .. 0.0... ce ee ee ee eee 774 
An Interesting Convention Exhibit. .... 0.0.0.0... 00. cee eee eee 774 
Apple Rs Swirehbourd) OWN G4 acs oe aw dae Saas Meee se Hee ee ES T75 
New Steel Switeb Conduit Box... 0.0.0... ee ce cw ww ee ee nes TTD 
The Alexander Miniature Are Lamp..... 2.0.0.0. cee eee eee eee ees TTD 
A New Eleetrie Furnace and Pyrometer Outfit... ............... TTE 
The “Security?” Motor-Starting Panel. ........ 0... 000 ce cee ee aee TTG 
CURRENT ELECTRICA NEW Ses a bb ace aie A as oaan eaaa TTT 
DIRECTORY OF ELECTRICAL AND ALLIED ENGINFERING AND SCIENTIFIC 
POETIC PEE Ss aa Leoia e EE AT E a a DENTE OO Been A a as a a T T81 
RECORD oF ELECTRICAL PATENTS. 0.00 000 c eee cee anann anan eee eeeecun 783 


Copyright, 1907, by Electrical Review Publishing Co. 


ELECTRIC MOTOR FOR PROPELLING SHIPS. 

Some time ago we described an interesting method of pro- 
pelling ships, proposed by a Russian. Several vessels, con- 
structed according to his ideas, were tried. The results of these 
tests have been reported rather briefly, but it may be said 
that they, at least, were promising. The idea of this system 
was to utilize the internal-combustion engine, with its high 
thermal efficiency. But to adopt this engine to propulsion, a 
transmission gear was necessary. ‘That proposed was a generator 
coupled to the engine, thus supplying power to one or more 
motors driving an equal number of propellers. The electrical 
transmission gear was not only efficient, but made it possible for 
the engine to run at its most efficient speed, while the speed 
of the propellers was that best suited to them. An incidental 
advantage of the system was the bringing of the control of 
the propelling motors directly under the hand of the pilot. 

Now, a somewhat similar plan is suggested for steamships, 
by the Engineering Times, to overcome the difficulties which 
have been met in applying the steam turbine to this work. 
This prime mover is at its best at high speeds, while the 
propellers, for efficient working, should be driven at much 
lower speeds. Therefore, in order to drive directly, not only 
must the turbine itself be run at a speed lower than is best, 
and hence be large and expensive, but the propellers must 
also compromise and run at higher speeds than is desirable. 
These disadvantages are removed by interposing an electrical 
link. By using a high-speed turbine directly connected to a 
generator, the former may be designed for that speed which 
best suits it. Since there is no fixed relation between the speed 
of the generators and the speed of the motors, the latter may 
be built so as to suit the propellers. Hence, each mechanism 
works at its most eflicient speed. Moreover, the system not only 
gives the pilot complete control of his propelling machinery, 
so that he can regulate the speed at will, but it makes reversing 
With the ordinary steam turbine equipment, a revers- 
With the electric drive this 


possible. 
ing turbine must be introduced. 
turbine is eliminated. Further, on naval vessels, where most 
of the cruising is done at low speeds, but which must be capable 
of sustained high speeds when occasion demands, it has become 
customary to introduce a second set of turbines simply for 
cruising purposes. With the electrical system this unit is also 
eliminated. By these savings, and taking into consideration 
the smaller size of the high-speed turbine, as compared with 
the low-speed direct-current turbine, it is estimated that the 


introduction of the electrical link will not increase the weight 
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of the equipment, nor its cost, and will, besides, give the 
advantages which have been enumerated. 

At the present time we are not aware of any attempt to 
apply such a system to boat propulsion. A somewhat similar 
system has, however, been tried for self-propelling vehicles, 
although the prime mover in this case has generally been a 
gasolene engine. If, however, this arrangement proves satis- 
factory for railway purposes, there seems to be no reason why 
the electrical steamer should not also be successful. 


THE END OF THE N-RAYS. 

Back in 1904, at the time when the discovery of radium 
and its peculiar properties was causing such a stir in scientific 
circles, a surprising announcement of the discovery of an 
entirely new type of radiation was made from the University 
of Nancy, in France. The discoverer of the new phenomenon 
was M. R. P. Blondlot, and its presence was shown by the 
effect exerted upon sources of light. The rays were said to 
emanate from various substances, notably metals in a state 
of strain, such as a tempered file. By bringing such an article 
before a source of light, it was said that a distinctly noticeable 
change in the intensity of the luminosity was observable. 

This supposed property secmed so extraordinary that the 
experiments were at once repeated throughout the scientific 
world, but unfortunately for those who had described the experi- 
ments, similar results could not be obtained outside of France. 
To explain this, it was said that while the effect was observable, 
the experiment was somewhat delicate, and it required a well- 
trained eye; but in spite of these assertions the scientific world, 
outside of France, remained unconvinced of: the existence of 
the so-called N-rays. 


During the summer of 1904, Professor R. W. Wood, of- 


Johns Hopkins University, while traveling in Europe, visited 
the University of Nancy and saw the experiments repeated, 
and he, in a statement published in the ELECTRICAL Review, 
October 15, 1904, said that he could not observe the change 
in luminous intensity which was said to take place. When 
he himself handled the objects supposed to be the source of 
the radiation, the observer, who had previously noted the 
effect without fail, did not seem to be able to tell when Professor 
Wood held a file, or a pine stick, in his hand. 

In order to determine if the eflect were psychological, 
attempts were made to photograph the source of light when 
subjected to the new effect and records were thus obtained. 
Although it was said by those who believed in the existence 
of the new radiation that the photographs proved it conclusively, 
others asserted that photographs of such subjects are too likely 
to be affected by other influences, and could not be taken as 
proof of the existence of the new phenomenon. 

After Professor Wood’s statement, but little was heard of 
the new radiation, although certain physicists, who had pre- 
| viously believed in its existence, still adhered to their beliefs. 
More recently the suggestion made by ‘Professor Wood, that 
conclusive tests should be made to determine the existence or 


non-existence of the phenomenon, was followed, and the 
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experiments were described by M. Henri Peiron in a recent 
number of the Annee Psychologique. The tests in these experi- 
ments were made by enclosing materials, supposed to be sources 
of N-rays, and others supposed to be free from them, in similar 
wooden boxes. They were then sealed up and used to see 
whether any difference could be observed when any of these 
boxes was brought near to a source of light. As was expected, 
by those who suggested the test, of the several observers who 
had before been persuaded of the existence of N-rays, none of 
them could tell when the box held up contained steel or lead. 

To most physicists these tests are fairly conclusive, and they 
bring to an end an interesting chapter in recent physical science. 
Of the sincerity and ability of those who believed that they 
could see the influence of the supposed radiation, no doubt 
whatever was ever raised. Others who could not accept their 
opinions attributed their results to some psychological influence. 
When once persuaded that the rays existed, the expectation of 
seeing the effect led the observer to believe that he did see it. 

This little bit of history is a striking illustration of the 
need for scientific investigators to hold unformed opinions of 
what may result from afy new experiment. It is particularly 
necessary when a new experiment is carried out to test a new 
theory. Even the best of us are not infrequently deceived, 
thinking we see that which we wish to see. Therefore, no one 
should accept the results of a few experiments in any such case. 
He should make a great number of experiments and vary 
them as much as possible. The fact that the effect being tried 
was suggested by the investigator himself should make him 
doubly careful in his observations. 


Se Be ee —— 


ELECTRICAL MINE PUMPING. 

An interesting illustration of the adaptability of the electric 
motor for pumping purposes has recently been made in Eng- 
land. A brief description of the system will be found on 
another page of this issue. In this particular instance the 
important Lindal Moor mines, which contain valuable deposits 
of iron ore, had been stopped because of an inrush of water, 
several years ago, which the old pumping system could not 
handle. The original pumping ‘plant was operated by steam, 
and designed to handle about 3,000 gallons of water a minute, 
but when the inflow suddenly increased to 7,000 gallons, it 
was necessarily stopped. 

To unwater the mine, it was decided, after several other 
schemes had been proposed, to put in electrically driven pumps, 
and the method by which this was done shows very prettily 
how motor-driven pumps may be adapted to suit the most 
trying conditions. 

The object sought was the emptying of the mine as quickly 
as possible, and then the maintenance of a sufficient pumping 
installation to take care of the water as it came in. As the 
mines had been filled up, it was necessary to adopt such & 
system as would best draw out the water as the level was 
gradually lowered. The plan adopted was to drive centrifugal 
pumps by means of direct-connected, high-speed electric motors. 
These pumps are designed for handling water against high 
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heads, and the motor and pump are mounted so that they can 
be lowered in the pit as the level of the water falls. This 
arrangement is easy to carry out, so far as the motor is con- 
cerned, it only being necessary to suspend it in the pit and 
feed it through a cable mounted upon a suitable drum. As the 
pump is lowered, it is necessary only to increase the lengths 
of the delivery pipe. This plan made it possible to let down 
powerful pumps through small pits, a special design of motor 
being made for this purpose. Moreover, to take advantage 
of the comparatively low lift at the beginning of the work, 
certain of the pumps were constructed for pumping against a 
head of about 400 feet only. When the level of the water falls 
below this, two of the pumps are to be connected in series, and 
when the mine has been completely drained, the unnecessary 
part of the equipment can be taken elsewhere for similar use. 
The extent of this equipment is indicated by the sizes of the 
pumps, which are driven by motors ranging from 750 horse- 
power to 250 horse-power, drawing their supply from a turbine- 
generating station with a total output of 3,000 kilowatts. 

With these powerful pumps it should not take long to 
unwater the mine completely, and it is difficult to see how a 
simpler solution could have been devised. The motors driving 
the pumps are of the three-phase induction type, probably 
more or less immune to water. In fact it would not be diffi- 
cult to construct them so that they could be run while sub- 
merged. Indeed a year or so ago an accident in a mine in 
South Africa flooded the pumps, which in that case were also 
driven by such motors, but these machines were actually put 
to work and pumped out the water apparently without suffering 
any damage. At the Lindal mines, however, there was no need 
for submerging the motors, as the arrangement adopted enabled 
the pumps to follow the water with but little trouble. 


MEETINGS AND PAPERS. 


Not long since we expressed the hope that at the coming 
meetings of the technical societies the number of papers would be 
limited so that discussion would not be crowded out. It was 
some cause for regret, therefore, that at the recent mecting of the 
American Electrochemical Society the fault of too many papers 
was most pronounced. This meeting was, in a way, one of the 
most successful that the society has held. The registration was 
large and a number of papers of unusual merit and interest 
were read. As, however, there were but two short sessions for 
the reading and discussion of the papers, those of most interest 
suffered, as well as the others. The discussions were necessarily 
brief and did not afford opportunity to bring out clearly the 
opinions of those who took part. Moreover, there is no doubt 
that a good many who might have added something of interest 
forebore on account of the shortness of the time. 

It is easy enough to find fault with our present system of 
conducting meetings, but it is more troublesome to suggest a 
remedy. It is true, however, that a number of the papers 
presented at this last meeting, which were of interest, would 
have found suitable position in a number of technical publi- 
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cations. Practically every branch of electrical engineering to-day 
is represented by some journal, and it would seem that papers 
which are merely records of work done and not expected to 
provoke discussion, could properly be published there and not 
take up the time of a meeting which the greater number of 
those present would prefer to devote to some topic of more 
immediate interest. 

Another solution of this difficulty might be the accepting 
for publication in the society’s transactions of such record 
papers, with the understanding that they be presented at the 
meetings merely by title. In a good many cases reading by 
title is necessary anyhow, and the practice might be extended 
without in any way detracting from the interest of the meeting. 
It must not be forgotten that one of the primary motives for 
holding a mceting is to provoke discussion, and there is no other 
method so likely to defeat this end as crowding the sessions with 
a large number of papers. 


THE FIRST TRANSATLANTIC WIRELESS 
MESSAGE. 
A recent issue of The Fourth Estate, New York city, con- 
tains a brief note giving the claims of several New York news- 
papers in regard to securing the first transatlantic message on 


Three 


morning papers, on October 17, published messages each pur- 


the occasion of the opening of the Marconi system. 


porting to be the first transmitted to a newspaper. 
In view of this contention it may be interesting to review 
briefly Marconi’s record for transatlantic transmission. i 
On December 15, 1901, Mr. Marconi announced that he 
had succeeded in receiving signals at Signal Hill, Newfound- 
land, which signals had been sent out from his station at 
Poldhu, Cornwall, England. The distance between the two 


points is about 2,200 statute miles. These signals consisted of 


“s”—repeated at inter- 


a single letter of the alphabet—the letter 
vals of five minutes. 

On December 21, 1903, Mr. Marconi announced that intel- 
ligible messages had been received at Cape Breton, Nova Scotia,’ 
from Poldhu for some time previous, and that he had succeeded 
in sending messages from Cape Breton which had been received 
at Poldhu. 

On March 30, 1903, the London Times published two mes- 
sages of over 100 words which it had received from its New 
York correspondent, sent by means of the Marconi system. The 
paper also stated that an arrangement had been made with the 
Marconi company for transmitting news day by day between 
the old world and the new. 

On October 14, 1907, the Marconi system was formally 
opened for commercial service, and since then messages have 
been sent, apparently with reliability. In advancing from 
each of these steps to the next a great deal of work was neces- 
sary, and many difficulties had to be overcome which were not 
all of a scientific character. Other systems, it is said, have also 
established communication across the Atlantic, but at the pres- 
ent time the Marconi system is the only one which is receiving 
commercial messages. 
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CONVENTION OF THE WESTERN 
ASSOCIATION OF ELECTRICAL 
INSPECTORS. 


ST. PAUL, MINN., OCTOBER 22, 23 AND 24, 


The third annual meeting of the West- 
ern Association of Electrical Inspectors 
was called to order in the asseinbly room 
of the Ryan Hotel, St. Paul, Minn., on 
the morning of October 22, at ten o'clock, 
by President Waldemar Michaelsen, the 
roll-call showing an attendance of about 
thirty-five inspectors. 

President, Michaelsen in his address 
pointed out that evety year presents new 
phases in electrical work and that safe- 
guards which were adequate a few years 
ago are not considered safe now. He 
called the inspectors’ attention to their 
responsibility for the safety of the city 
as far as electrical wiring is concerned 
and to the all-important matter of ab- 
solutely safe wiring in public buildings. 
President Michaelson advocates the in- 
stallation of choke-coils, on all wires on 
alternating-current systems, where they 
enter buildings. 


In the absence of the chairman, J H. 


Montgomery, the report of the committee 
on the National Electrical Code was read 
by Fred. G. Dustin, of Minneapolis. 

Only the suggestions recommended by 
the committee were considered separately, 
the suggestions not so recommended being 
accepted as reported, not approved. 

The approved suggestions of general 
interest are as follows: 


The prohibition of all classes of wiring 
in show windows except approved conduit 
work, 

A rule forbidding the dead-ending of a 
four and one-halt-foot run on a cleat-type 
socket or rosette. 

A rule requiring petticoat insulators or 
waterproof conduit on all interior work 
where water collects or condenses. 

Add in the Code specifications for water- 
proof sockets and fixtures in damp places. 

Require manufacturers to furnish as a 
component part of all portable fans, etc., a 
certain length, say ten feet, of approved 
portable cord. 

A requirement for lamp bases to be pro- 
tected from accidental contact by persons 
handling the lamp. 

Require wiring in refrigerating rooms, 
paper mills and other locations exposed to 
dampness to be in drained conduits or on 
petticoat insulators. 

Rule 3. New clauses requiring switch- 
boards to have main switeh, main cutout, 
ammeter, voltmeter and ground detector. 

Rule 12-g. Change the last sentence of 
the fine print note so as to read: “The outer 
or weather end of conduit is to be provided 
with an approved device having wires sepa- 
rated and bushed through porcelain.” 

Rule 13-a. Make grounding of trans- 
former secondaries compulsory when pri- 
mary exceeds 550 volts. 

Rule 14-b. Add following sentence: “For 
wires smaller than No. 8 Brown & Sharpe, 
split knobs shall be used and tie wires and 
knobs will not be approved.” l 

Rule 14-c. Add a note to indicate a 
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method of insulating a splice on low-poten- 
tial work which would be approved. 

Rule 14-4. Change rule so as to permit 
the use of flexible tubing over iron beams 
in concealed-work tubes that would be liable 
to be broken. Referred back to Code com- 
mittee for amendment, with instructions to 
report to the executive committee. Execu- 
tive committee empowered to act. 

Rule 14-e. Omit last sentence, which gives 
inspector power to permit wires in contact 
with pipe. 

Rules 18 to 20. 
series-arc lamps. 

Rule 21-c. Omit the words “in plain sight 
or,” thus requiring all cutouts to be enclosed 
in cabinets. 

Rule 22-a. Provide that service switches 
shall not be less than twenty-five amperes’ 
capacity. 

Rule 23. Provide that portable heating 
apparatus above a certain capacity should be 
provided with a special plug so as to prevent 
its use in an ordinary socket. Referred 
back to Code committee, with instructions 
to insert a clause providing for separate 
circuit for this class of apparatus. 

65. Low-potential systems. Page 42. 
Italicized note: Subdivide this explanation 
so as to approve of three different classes 
of construction, viz.: 0-125 volts, 125 to 250 
volts, and 250 to 550 volts. 

Rule 24-a. Fine-print note. Specify what 
are approved barriers for 300-volt work. 

24-c. Change to read: “Wires must not 
be laid in plaster, cement, or similar finish, 
or in masonry of any kind, unless enclosed 
in approved metal conduits, and must never 
be fastened with staples.” Flexible tubing 
should never be used for protecting in place 
of the metal conduit called for in this rule 
on account of the liability to absorb moist- 
ure. Referred to committee on interpreta- 
tion of rules. 

Rule 24-e. Add a note reading: ‘Conduit 
required in all unfinished basements.” 

Rule 24-h. Require one-inch clearance 
from metal ceilings in open work. Referred 
to committee for rewording. 

Rule 24-n. Permit use of slow-burning 
weatherproof insulation in conduit exposed 
to heat in dry places. 

Rule 24-u. Require “flexible tubing at 
combination fixtures to be fastened by tape, 
or otherwise, to the gas pipe.” 

Rule 26. Add a requirement for movable 
canopies so as to permit inspection of spliced 
and insulating joints. 

Rule 26. Require fixtures in places ex- 
posed to moisture to be of conduit with out- 
let boxes and double-braid wire and installed 
as a complete conduit system. Referred back 
to committee for more specific requirements. 

Rule 45. Add a new section giving speci- 
fications for approved stage cables such as 
are required by the theatre rules. 

Rule 54-c. Add this sentence: “Flexible 
tubing may be used as bushings if run in 
continuous lengths from the last porcelain 
support outside to first one inside the box 


or flush up to base of fittings, i.e., cutout 
or switch.” 


Do not allow the use of 


The secretary and treasurer, William 5. 
Boyd, reported the association on a firm 
financial basis with a balance in the 
treasury. The largest items in the year’s 
expenses have been for publication of re- 
ports and information bulletins mailed 
to the inspectors. Mr. Boyd reports a 
membership of 160. This shows a gain 
of twenty-six members since last year. 

The appointment of a nominating com- 
mittee was referred to the chair, who 
named for this service: F. H. Moore, In- 
dianapolis, Ind.; H. E. Bloomer, Milwau- 


Vol. 51—No. 19 


kee, Wis.; F. R. Daniel, Indianapolis, 
Ind. 

Mr. H. C. Harris, chairman of the Com- 
mittee on Theatre Wiring and Show 
Equipment, read the committee’s report 
which entered exhaustively into the details 
of the subject. Stage, pockets, flexible 
cord for portables and moving picture ma- 
chines were discussed at considerable 
length 

A dinner was served to members at the 
Ryan Hotel at two P. M. by the St. Paul 
inspector, Mr. Varnam and friends of 
the association. 

The morning session Wednesday, Oc- 
tober 23, was opened with the paper by 
Hugh T. Wreaks, secretary Wire Inspec- 
tion Bureau, New York city, entitled 
“Flexible Cords for Pendants.” 

Mr. Wreaks’s paper gives evidence of 
deep research on the subject of insulating 
materials for flexible cords and other 
wires. The necessity for devising some 
means of making flexible cords mechan- 
ically secure to plugs, sockets, rosettes, 
etc., other than that of knotting the con- 
ductors and relieving the conductors of 
all mechanical strain at contact points 
was established. An exhaustive discus- 
sion of wools and other materials for 
flame-proofing cords and means of pre- 
venting the slipping of the usual braided 
outside protection was given. The use 
of swivels on flexible cords for smoothing 
irons and other side-wall attachments was 
advised. The desirability of an approved 
cord for moist or wet places was brought 
out. 
Mr. Wreaks was followed by Dana 
Pierce, electrical engineer Underwriters: 
Laboratories, Chicago, with an address on 
“Approved Electrical Fittings.” In brief, 
Mr. Pierce’s paper was as follows: The 
laboratory man must depend for his field 
knowledge largely upon advice and criti- 
cism from the experience of the inspectors. 
Commercial conditions as well as technical 
requirements must often be considered in 
making rulings. 

An approved electrical fitting is, first, 
one which has been examined and tested 
by the laboratory and found to be con- 
structed in agreement with the provisions 
of Class D of the National Electrical Code 
and with the standards of good construc- 
tion and practice collected by the Under- 
writers National Electric Association and 
the laboratory from previous examinations 
and tests and from reports of inspection 
departments, manufacturers and users of 
electrical appliances. Secondly, the “ap- 
proval” granted by the association upon 
the recommendations of the laboratory 13 
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evidence that its maker appreciates the de- 
sirabilitv of submitting his product for 
the review of those presumably best 
qualified by position and experience to 
judge it in relation to the fire hazard. 
The manufacturer obligates himself by 
formal contract to continue making the 
device as submitted, that is, to maintain 
the original standard in material, design 
and construction. 

The laboratories also carry on a factory 
inspection and label service on a variety 
of classes of electrical products. 

It is hoped that in due time the label 
service will be extended to cover all lines 
of staple goods. If it is the part of wis- 
dom and prudence to demand “approved 
fittings,” it is certainly equally wise and 
prudent to demand labeled goods. Through 
the efforts of the laboratories the bases of 
Incandescent lamps have been standard- 
ized to a length of fifteen-sixteenths-inen 
and all approved receptacles have an ade- 
quate depth to cover all live metal parts. 
During the last year there has been 
considerable discussion of rheostats and 
motor starters by manufacturers, inspec- 
tors and underwriters. Some of the 
changes introduced as a result of the 
laboratories examinations on these lines 
are the elimination of glue, paste or var- 
nishes tending to add fuel to a flame once 
started in the rheostat box and the sub- 
stitution of porcelain parts where these 
glues and varnishes were formerly used. 
A change in the coating on resistance wire 
such that when the wire is overheated 
there shall be less inflammable gas thrown 
off. The addition to certain types of pans 
and shields preventing the ejection of 
sparks or molten metal. The addition of 
blow-outs to many types. 
springs governing no- 


magnetic 
Strengthening 
voltage release and stiffening cases to pre- 
vent short-circuiting of the coils by bulg- 
ing. Braided coverings on lead in wires 
have been abandoned where possible and 
all leads disposed so as to reduce flaming 
under test. The published list of approved 
fittings has grown from a pamphlet of 
2 to one of 66 pages in the last two 
years, 

Mr. Pierce closed his address with an 
invitation to all the inspectors to visit the 
laboratories and become acquainted with 
the methods employed. 

H. B. Gear, general inspector of Com- 
monwealth-Edison Company, Chicago, HL. 
in a paper entitled “Joint Construc- 


tion Pole Tines,” said in part: The 
ever-increasing number of poles in 
the streets of many of our cities 
has resulted in much dissatisfaction. 
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The most aggravated condition is brought 
about by the placing of one or more pole 
lines on each side of the same street. 
This arrangement is not only objection- 
able from its unsightliness, but the serv- 
ice wires from poles on one side of the 
street serving customers on the other, 
crossing over, under and through the leads 
on the side of the strect served, as the 
various heights of the poles necessitate, 
invite contact crosses between lines, often 
of great difference of potential, thus en- 
dangering life and property. 

As a remedy for this too great multi- 
plicity of poles and the dangerous proxim- 
ity of wires of different voltages, is offered 
the joint occupancy of pole lines. 

The use of a single line of poles by more 
than two companies is not advised, for 
obvious reasons. 

The line carrying high potentials, such 
as the lines of the lighting and traction 
companies, should be placed near the top 
of the poles and the telephone or other 
low-potential lines arranged below. 

The stronger and heavier wires, being 
those of high-potential. circuits, are less 
likely to break and fall on the wires below 
than would be the small wires of the tele- 
phone companies, 

Describing joint construction as prac- 
ticed in Chicago, Mr. Gear stated that the 
division of expense on new construction 
is arranged for on the basis of the number 
of gains occupied by different companies 
interested. 

An arrangement for maintenance costs, 
proportional to the ownership interests of 
the occupying companies has also been 
arrived at. 

Joint construction makes a saving of 
from fifteen per cent to twenty per cent 
on new work. 


Where higher poles are necessary to 


accommodate a new company on an old 
line, the cost of reconstruction is about 
the same as that of separate construction. 

The companies find joint construction 
so advantageous that it is given preference 
even where no saving in first cost is made. 

The Commonwealth-Kdison Company 
and the Bell Telephone Company have 
demonstrated the desirability of joint ar- 
rangement by their common use of 25.000 
poles in the city of Chicago and have os- 
tablished joint occupancy as a safe prac- 
tice by a seven years record with hardly 
a single case of serious accident to persons 
or property. 

TA the absence from the city of Paul 
Doty, vice-president of the St. Paul Gas 
Light Company, his address on the sub- 
ject of “Electrical Inspection from the 


View Point of the Central Station” was 
substituted by the reading of a letter, ad- 
dressed to Mr. Doty, by Fred R. Cutcheon, 
superintendent of the electrice department 
of the same corporation. 

In substance the letter said that the 
central station management desired, and 
was pleased to see enforcéd, rules requir- 
ing the best and safest forms of electrical 
construction. 

Leaving all humane and sentimental 
reasons aside, safety, convenience and 
cleanliness are the best arguments for the 
adoption of electricity for illumination 
when competing with gasolene, acetylene 
and kerosene. | 

A more exhaustive inspection of old 
installations was recommended and the 
point brought out that some more dur- 
able form of insulation than rubber for 
wires should be allowed for special loca- 
tions where rubber deteriorates rapidly. 

The undesirability of enclosed fuses, 
unless inspection is followed up continu- 
ously, was asserted. Mr. Cutcheon said: 
“The inspectors are very rigid in regard 
to the fusing of new work, yet within a 
short time we find the enclosed fuses 
abandoned, frequently replaced hy copper 
wires wound around the clips or inserted 
under the terminal screws. Such changes 
are not discovered until some trouble re- 
sults and they neutralize the elaborate pre- 
cautions taken in the initial inspections.” 

It is recommended that the electrical 
inspectors prevent so far as possible and 
correct, through their columns, all false 
reports printed in the newspapers of fires 
originating from electrical causes. 

When rules are changed or new rules 
made the companies interested should be 
notified, to avoid confusion. 

The standardizing of all approved ap- 
pliances is hoped for, in order that the 
supply houses may carry an adequate 
stock of wiring supplies. 

Appreciation is expressed of the valu- 
able work of the inspectors and encourage- 
ment offered for the continuance of the 
good work. 

Charles M. Mauseau presented a paper 
entitled “Electrical Inspection from the 
View Point of the Telephone Exchange.” 

The electric lighting and telephone com- 
panies have a common interest in secur- 
ing the best inspection, with the protec- 
tion of life and property for its object. 

When the association or an individual 
inspector is called upon by a municipality 
for a recommendation as to what changes 
should be made in an existing plant of an 
operating company, the life and value of 
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the present overhead system should be 
given consideration before suggesting their 
replacement with underground construc- 
tion. 

Most companies will be willing to 
accept the dictates of the electrical inspec- 
tor, as to how renewals should be made, 
if the companie are allowed to use the 
aerial lines which the municipality has 
given permission to construct, to the 
termination of the natural life of these 
pole-lines. 

Insurance companies should be willing 
to give a properly guarded telephone plant, 
up to a specification, a lesser rate than 
the poorly protected plant, but seem to 
have but one rate for all. 

Satisfactory joint occupancy of polc- 
lines by one telephone company and one 
electric lighting company may be possible, 
but never by a third company. 

Minnesota’s state fire marshal, Ed- 
ward Peterson, made a brief visit to the 
association and delivered an extempo- 
raneous address so full of wit as to elicit 
the most enthusiastic applause. In de- 
fending electric wiring from the too fre- 
quent blame it received for starting con- 
flagrations he suggested that any one 
prejudiced against electricity for lighting 
on the grounds of fire hazard should be 
invited to try to start a fire in his stove 
with crossed electric wires for kindling. 

Thursday, October 24, the last day of 
the convention, was essentially a day of 
The session opened with the 
report of the Committee on Show Win- 


reports. 


dow and Display Lighting, and was fol- 
lowed by reports of other committees. 
The Committee on Show Window and 
Display Lighting calls attention to sec- 
tion E, No. 28, of the National Electrical 
Code, which prohibits the use of flexible 
cord in show windows, except when pro- 
vided with an approved metal armor. 
The committee endorses the wisdom of 
this regulation. Some inspectors are of 
the opinion that, inasmuch as the condi- 
tions prevailing in the average show win- 
dow are closely approximated in many 
other should be 
amended so as to deal with the general 
risk involved in this class of constrnetion 


instances, this rule 


rather than the single hazard attending its 
Others contend 
that the particular instance noted suffices 
for all purposes to indicate the conditions 


use in show windows. 


under which the use of such cord is con- 
sidered dangerous, and should therefore 
he considered suflicient warrant for its 
prohibition in all places where like con- 
Incorporated into a Jaw 
or ordinance the rule in question would, 


ditions prevail. 
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in all probability, be interpreted accord- 
ing to its plain terms, the exact nature 
of which appears to exclude any possibility 
of their being intended to apply other 
than in a specific sense. The committee 
recommends this question to the con- 
sideration of the National Electrical Code 
Committee and to the members in gen- 
eral. The committee considers that good 
material, efficient workmanship and suit- 
able design are the recognized character- 
istics of standard electrical construction. 
These qualities are especially desirable in 
show-window wiring, where, by reason of 
the extra hazard involved, standard con- 
struction only should be permitted. The 
abuse to which wiring in show windows 
is subjected by reason of constant changes 
in dressing, in a space usually of a re- 
stricted nature, renders the installation 
of open wiring, by reason of its rapid 
deterioration, a most expensive form of 
construction. The use of molding, in 
addition to the fact that it should not be 
used in a damp place, is open to similar 
objections. Nails and screw eyes are 
found puncturing the capping and form- 
ing electrical connection with the enclosed 
wires. The capping of the molding is 
often found in a broken condition, and is 
sometimes missing entirely, thereby allow- 
ing the wires to come in contact with each 
other. The molding is frequently placed 
in such close proximity to the window 
pane as to absorb condensed moisture 
from the glass, which ultimately impairs 
the qualities of the insulating covering 
of the wire. The committee leans toward 
the exclusive employment. of iron conduit 
for show window wiring. Where the in- 
stallations are permanent the task is 
simplified. The greatest trouble comes 
from temporary and special display light- 
ing. This class of construction increases 
defects. The temporary display in show 
windows is considered a particularly bad 
hazard, because of the general tendency 
to use ordinary pendant cord for all pur- 
poses; to place inflammable material 
against the lamps, sockets and wires, and 
the possibility of receptacle shells being 
grounded by metallic tinsels, wires, ete. 
Tn decorating windows for special dis- 
play, also, the use of decorative paper, 
celluloid ornaments, cotton batting and 
light. fabrics of various kinds is made. 
After a show-window displav has been 
arranged, the electrical equipment re- 
eeives little attention until it is to he 
taken out, for which reason a small fire 
would not be discovered. In the formula- 
tion of a special ordinance to govern these 
matters, it seems that rigid enforcement 
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on the part of the municipality is the 
only reasonable guarantee of safety which 
the citizen may have. It would seem ad- 
visable, by reason of the extensive char- 
acter of the hazard, not to confine the 
provisions of such an ordinance to the 
dangers arising from decorative wiring 
only, but to so word it as to decrease the 
general risk to life and property growing 
out of such displavs. The misplaced con- 
fidence which owners of buildings put in 
inexperienced persons in the installation 
of electrical displavs has been attended 
with! great. sacrifice. It would seem that 
the adoption of an ordinance whereby al! 
those who wish to engage in such work 
will be required, after demonstrating their 
competency, to register with the inspec- 
tion department, will be the most feasible 
method that has so far been suggested. 
By holding all parties concerned to strict 
compliance with the provisions of this 
ordinance, and by providing adequate 
penalties for its violation, it is believed 
that ignorant or irresponsible persons will 
be deterred from further endangering the 
welfare of the community. 

The report of the Committee on In- 
structions to the Public Concerning the 
Safe Operation and Maintenance of Elec- 
trical Wiring was presented by F. B. 
Spencer, chairman. The report considers 
that. in general, the public is of the 
opinion that electrical phenomena are too 
mystifying to be grasped without a great 
amount of study. In order to overcome 
prejudice and indifference it is necessary 
to expend a great amount of time, and 
consequently considerable money, Having 
determined to follow out a systematic plan 
of instruction, the inspector must ascer- 
tain the maximum amount of time which 
may be devoted to the plan. Three 
schemes, each demanding different time 
requirements, present themselves: first~ 
regular semi-annual or annual reinspec- 
lions: second—reeular annual or two-year 
period — reinspections supplemented by 
leaflets of information and instruction: 
third—the distributing of leaflets bear- 
ing on special topics, and the giving of 
short talks before social and husiness 
clubs. The committee has arranged four 
lists of suggestions or instriictions to the 
publie which, it is intended, should be 
printed upon substantial cards and se- 
curely pasted in prominent locations, 
such as the door of the cutout cabinet 
and near the motor rheostat. The lists 
of instructions are intended fto cover 
smoothing-1ren 


lichting, motor and 


equipments, A list has also been pre- 
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pared for the special benefit of the em- 
ployer or property owner. 

The report of the Committee on Wir- 
ing for Electric Cranes was presented by 
W. J. Gilsdorf, chairman. This committee 
sent out two circular letters to the mem- 
bers, asking them to report all accidents 
which were due to defects in the electrical 
equipment of cranes. They were also 
asked to make such suggestions as they 
deemed proper to improve electric crane 
equipments. After studying all the sug- 
gestions offered, the committce is of the 
opinion that the maximum degree of 
safety can be obtained by adopting the 
following regulations: 

A main switch which will cut off all 
current supply to the crane and sliding 
contact conductors should be placed in 
an approved cabinet, located at a point 
on the building which is easy of access 
to the operator when standing in his cage 
underneath the crane. 

Another switeh which will disconnect all 
motors should be placed in an approved 
cabinet and so located as to be within 
easy reach of the operator while he is 
facing his controllers. The handle of this 
switch should protrude from the cabinet, 
so as to allow the operator to open and 
close same with the least delay possible. 

Circuit-breakers should be installed on 
motor-circuits, but not in place of main 
switch mentioned in first su ggestion. This 
makes the present practice of not provid- 
ing switches for individual crane motors 
conform to the code. 

Resistance units should be mounted on 
non-absorptive insulating supports, and 
should be entirely enelosed in a fire-re- 
sistance enclosure, or if not enelosed 
should have a clearance of at least twelve 
inches from any combustible material. 

Conductors to which a shding contact 
is made should be in the shape of a rigid 
rail, properly insulated and fastened w ‘ith 
due allowance for expansion. 

The motor frames and the entire frame 
of the ecrane and tracks should be per- 
manently and effectively grounded. 

All conductors on the body of the crane 
other than those to which a sliding contact 
is made, should be armored cable or flex- 
ible conductors encased in metal conduit. 

Controller contacts, switches and fuse 
blocks should all be enclosed, so as to pre- 
vent the operator from coming in contact 

with live parts of the system. 

All motors should be of the enclosed 
pattern. 

All motors should be provided with 
brakes which will be held open by the cur- 
rent, so that in case of failure of supply 
current, the motors will immediately stop. 

The limit switch should have a quick 
break. 

The report of the Committee on Laws 
and Ordinances was presented by William 
S. Boyd, chairman. The committee has 
endeavored to find a correct solution of the 


problem involved in the supervision of 


. year’s 


ELECTRICAL REVIEW 


electrical wiring in and by the munici- 
pality having a population of less than 
10,000. It seems that the only compre- 
hensive and universal solution consists in 
the establishment by the state of a de- 
partınent of electrical inspection equipped 
with a corps of competent electrical in- 
spectors, whose services could be arranged 
for by the small municipality upon the 
payment of an estimated annual charge 
to be based upon the probable amount of 
work to be performed during the year. 
In this way one inspector could take care 
of a number of small cities, and through 
an equitable distribution of the expenses, 
no heavy burden would be placed on any 
one of them in maintaining the service. 
Many of tho small cities have expressed an 
interest in the subject of electrical in- 
spection, and would be glad to avail them- 
selves of an opportunity to secure the 
services of a competent inspector at rea- 
sonable rates. Several state legislatures 
have considered license regulations under 
which it was proposed to require all per- 
sons engaged in the business of installing 
electrical wiring and apparatus within the 
state to have three years’ experience as a 
contractor or wiremen and file an indem- 
nity bond and pay an annual fee of $25. 
It is believed that a properly drawn bill 
would have the general support of all in- 
terested, and it is probable that such a 
measure will be prepared for considera- 
tion two vears hence. The committee has 
drafted a master electrician’s ordinance 
suitable for municipalities. The city of 
Toledo, Ohio, is testing the “certificate of 
registration? plan mentioned in last 
s report. Under its provisions journey- 
men and contractors are required to regis- 
ter ai the inspector’s So far good 
results have been obtained. ‘There seems 
to be an impression abroad that approved 
metalhe conduit svstems for wiring are 
the only suitable ones for concealed work 
in the business district of the city, where 
buildings of a considerable size predom- 
inate. It is entirely possible that state 
laws covering the use of electricity in pub- 
lie and semi-pubhe buildings will be 
where state 


oflice. 


readily adopted, especially 


boards of public service exist, or where 
other officials are charged with the safety 


of the community from fire and panic. 
The state fire marshal of Ohio has already 
assumed control of the electrical hazard 
in theatres. 

The report of the Committee on Archi- 
tects? Specifications was presented by 
F. Tf. Moore, chairman. Much of the 
confusion brought about by means of im- 
proper architects’ specifications covering 
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the installation of electric wires and ap- 
paratus would be avoided if a better un- 
derstanding could be established between 
the architects and the inspection bureaus 
having jurisdiction. 

The report of the Committee on Out- 
side Wiring was presented by Waldemar 
Michaelsen, chairman. 

The committee is not prepared to take 
definite action on the matter of joint oc- 
cupancy of pole-lines for low and high- 
potential circuits. It will be easy to make 
an iron-clad rule that high and.low-poten- 
tial wires should not be carried on the 
same poles. There are conditions, how- 
ever, where it is almost impossible to keep 
such classes of conductors separated. 
Rather than to make a rule which must 


‘be violated, thereby setting a precedent 


for violation of other rules which could 
be conformed with, the committee docs 
not desire to make final recommendation 
in this matter, but merely states its views. 
The committee believes that the joint oc- 
cupancy of pole-lines would he considered 
safe when low-potential wires are enclosed 
in standard lead-covered cables supported 
in an approved manner by messenger 
cable, provided this cable be run below 
the high-potential wires, and provided, 
further, that the messenger cable and the 
lead sheathing be permanently grounded 
in an approved manner. No wire smaller 
than No. 6 B. & S. gauge should be ap- 
proved for high-potential lines. Bare 
wire should be used for all current of a 
pressure above 5,000 volts, provided such 
lines are supported on insulators approved 
for their respective voltages. Leads of 
this kind should be at least thirty feet 
above ground, and should never be brought 
closer than twenty feet to any bnildine or 
structure other than the supporting struc- 
ture. The committee recommends also 
that cross-arms for all circuits above 
9,000 volts be not secured in the usual 
manner by using two iron or steel braces 
contacted together at the heel. Tf braces 
are used, only one should be emploved for 
each eross-arm. ‘The committee ts in favor 
of grounding all transformer secondaries. 
It suggests the necessity of state or in- 
terstate inspection of outside wiring, as 
considerable of this is not done accord 
to the rules of the National [lectrical 
Code. 

The nominating committee reported the 
following nominations for the coming 
vear: 

President, W. R. Townsend, 

Vice-president, G. D. Boyle, 

Second viee-president, H. C. 
Columbus, Ohio. 

Secretary and treasurer, 
Bovd, Chicago. 

The secretary was instructed to cast one 
vote for the convention for the complete 
list of nominees and their election was 
announced from the chair. 

A vote of thanks to the officers of the 
was taken before final ad- 


Chicago. 
Chicago. 
lHarris, 


William S. 


association 
jou ronment. 
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Electric Heating. 

If in the past electric heating and 
cooking have been neglected as a branch by 
which the central station’s and contractor’s 
efforts were capable of development, 
such a taunt scarcely applies to the present 
day, for there are unmistakable signs of 
activity in this department of clectrical 
work. But the possibilities can only be 
realized by at first judiciously selecting 
those domestic features which lend them- 
selves most easily, and with greater 
economy, .to the introduction of elec- 
tricity, and confining attention to 
means for the development thereof before 
spending time and money trying to in- 
troduce complete electric cooking kitchen 
outfits. The chief object aimed at should 
be to dispel the exaggerated notions of 
the expense attached to electric cooking 
which the average householder entertains, 
and this is only possible by pushing the 
simpler cooking devices among those who 
are already using electricity for lighting 
in such a manner that the actual amount 
and cost of current consumed in cooking 
will be evident to the householder. Thus, 
having gained an entrée into the kitchen, 
and demonstrated the hygienic and 
economic advantages of electric cooking, 
the application should find little difficulty 
in extending under the pressure of eff- 
cient canvassing. Happily, the particu- 
lar attention which manufacturers are 
giving to the details of electric cooking 
outfits is likely to help still further in 
the development of electric cooking and 
heating. Many manufacturers guaran- 
tee their products for quite a long time, 
but one of the drawbacks is that enamel 
is largely used in the manufacture of 
cooking devices, and, owing to the un- 
satisfactory nature of enamels at high 
temperatures, chipping and cracking are 
unavoidable. A problem that has also 
to be faced in complete cooking outfits 
is whether the utensils should be separable 
from the heating elements, and the provi- 
sion of good plugs and receptacles for the 
use of heavy currents as are required in 
electric cooking. Various apparatus de- 
signed for boiling and frying which we 
have seen denote a considerable improve- 
ment upon former types. In most cases 
frying pans and the like are air-jacketed, 
and the arrangements are such that a 
uniform temperature is obtained over the 
whole of the surface on which the heat 
is required, The risk of breakdown due 
to accidental overheating is consequently 
diminished, One of the most popular 
and successful of electric heating appli- 


cations is the electrice flat-iron. Its 
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convenience and cleanliness outweigh the 
cost of operation, so that its use in com- 
mercial laundries is to be commended. 
From the report of such a laundry using 
electric irons we gather that “twenty per 
cent more work can be done by electric 
heat, and all the work is of one lustre of 
finish.” In another case thirty per cent 
more work per operator could be per- 
formed. One of the most difficult prob- 
lems in the whole range of houschold ap- 
plications is the heating of water for wash- 
ing by electricity. This is because of the 
large amount of energy required. With 
smal] quantities of hot water required in 
small families it may be feasible, but in 
large establishments the heating of large 
quantities of water electrically can scarcely 
he recommended at present. Time, however, 
will bring improvements in its train; and 
with the specially low prices charged for 
current for clectric heating and cooking, 
the elimination of the objectionable 
features attendant on the use of coal, gas 
and oil stoves, the high-heat efficiency of 
electric as compared with other forms of 
heating, the development of this branch 
of business promises to be of importance 
to the central station and the contractor. 
— Electrical Engineer, London. 
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Marion Electric Association 
Exposition. 


Arrangements have been about com- 
pleted for the electrical show to be held 
in Marion, Ind., by the Marion Electrice 
Association during the week of November 
18 to 23. The show will be open to the 
public from 2 P. M. until 10 P. M., each 
day, and no admission fee will be charged. 

Manufacturers and jobbers will make 
exhibits through their local agents as fol- 
lows: 

Marion Electric Supply Company— 
Erner & Hopkins Company, heating de- 
vices, motors, lamps and wiring supplies ; 
Westinghouse Electric and Manufacturing 
Company, motors and generators; Toledo 
Chandeher Company and Western Gas 
Fixture Company, chandeliers and fix- 
tures; Yoerger Sign Company, electric 
sions; Emerson Electric Manufacturing 
Company, fans and sewing machine mo- 
tors; Reynolds Dull Company, electric 
sien flashers. 

Marion Railway, 
Company—General — Electrie 
electrice kitchen in 
tric flat-iron and 


Power 
Company, 
operation, elec- 
heating devices, 
regular and Gem high-efficiency incan- 
descent lamps, motors and motor-operated 
machines, electric sewing machine motor; 


Light and 
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Emerson Electrice Manufacturing Com- 
pany, small motors, buffing lathe, dental 
lathe; Advertising Mirrorgraph Company, 
electric advertising novelties; Nineteen 
Hundred Washer Company, motor-driven 
washing machine; the Holophane Com- 
pany, Holophane shades and reflectors; 
Klectrie Renovator Company, electric 
house-cleaning machine; Helios Manu- 
facturing Company, flaming are lamps; 
American Battery Company, rectifier for 
charging automobile ignition batteries; 
Weston Electrical Instrument Company, 
precision instruments for testing pur- 
poses. 

C. W. 
lamps. 

Ohio Novelty Sign and Electric Com- 
pany—The Bryan-Marsh Company, in- 
candescent, Gem high-efficiency and tan- 
talum lamps; the F. Bissell Company, 
sewing machine motors and wiring sup- 
plies; W. B. Brown Company, wood, gas, 
electric and combination fixtures; W. G. 
Nagel Company, electric appliances of all 
kinds; Toledo Chandelier Company; 
Moran & Hastings Manufacturing Com- 
pany; Cleveland Gas and Electric 
Fixture Company, art glass domes and 
fixtures; Macbeth-Evans Glass Company, 
fancy globes and shades; Fort Wayne 
Electric Works; Wagner Electric Manu- 
facturing Company, motors and motor- 
operated appliances; the Angell Electric 
Manufacturing Company; the Dull 
Flasher Company, and electric signs of 
all kinds of the manufacture of the Qhio 
Novelty Sign and Electric Company. 

0 


Free Engineering Library to 
Open Evenings. 


On and after Wednesday, November 6, 
1907, the reference libraries of the Ameri- 
can Institute of Electrical Engineers, the 
American Society of Mechanical Eng- 
neers, and the American Institute of Min- 
ing Engineers, 29 West Thirty-ninth 
street, New York city, will be open even- 
ings until nine o'clock on all week days 
except public holidays. These libraries, 
constituting practically one hbrary oe 
gineering, situated near the New York 
Library, in the new headquarters of the 
engineering societies, are available to 
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members of the above societies, engineers 
and the public generally, subject to proper 
regulations. Strangers are requested to 
bring letters of introduction from mem- 
bers or to secure cards from the secretaries 
of the respective societies. 
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Automobile Shows in New 
York City. 

The last two wecks have seen two of 
the best automobile shows ever held in 
New York city. The first was held from 
October 24 to 31, at the Grand Central 
Palace, and was the eighth annual exhi- 
bition of the Automobile Club of America. 
The American Motor Car Manufacturers’ 
Association was affiliated with the Auto- 
mobile Club of America in this exhi- 
bition. The Association of Licensed 
Automobile Manufacturers held its eighth 
annual show at Madison Square Garden 
from November 2 to November 9. 

As usual, the manufacturers of gaso- 
lene and steam vehicles preponderated, 
with but few exhibits on the part of 
makers of purely electrical carriages. The 
exhibit of electrical accessories, however, 
was more complete than ever before, and 
indicates the rapid development of elec- 
trical appliances in automobile work. 

Among those exhibiting at the exhibi- 
tion of the Automobile Club of America 
were the following: 

Ampere Manufacturing Company, 
“Best” dry cells for automobiles and sta- 
tionary gas-engine work. 

American Electrie and Novelty Manu- 
facturing Company, “Ever-ready” dry 
cells and specialties. 

Atwater Kent Manufacturing Works, 
ignition apparatus, meters and switehes, 

Connecticut Telephone and Electric 
Company, spark coils, switches and indi- 
cators. 

Davion Electrical Manufacturing Com- 
pany, dynamo and storage battery charg- 
ing system, showing the new 8-s spark- 
ing outfit. 

Joseph Dixon Crucible Company, vari- 
ous forms of graphite products, particu- 
larly as applied to lubricants for auto- 
mobile service. 

Eastern Carbon Works, dry cells and 
patent battery connectors. 

Klectrie Storage Battery 
Chloride and Exide accumulators. 

Heins Electric Company, induction 
coils, switches and waterproof cabinets. 

National Carbon Company, “Colum- 
bia’ drv cells and special batteries for 


Company, 


automobile work. 

National Battery Company, 
batteries and battery parts. 

C. F. Splitdorf, unit and multiple 
spark coils, 


ignition 


Western Electric battery 


charging dynamos and motor-generators 


Company, 


for automohile service. 
Among the electric ears exhibited were 
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those of the Lansden Company, Newark, 
N. J., and the Anderson Carriage Com- 
pany, Detroit, Mich. 

At the exhibition of the Association of 


Licensed Automobile Manufacturers, 
electric carriages were shown by the Bab- 
cock Electric Carriage Company, the 
Baker Motor Vehicle Company, the 


Columbus Buggy Company, the Pope 
Motor Car Company, the Rauch & Lang 
Carriage Company, and the Studebaker 
Automobile Company. 

Among the manufacturers exhibiting at 
this show were the following: Atwater 
Kent Manufacturing Works, Autocoil 
Company, Connecticut Telephone and 
Electric Company, Dayton Electrical 
Manufacturing Company, Eastern Car- 
bon Works, Electric Storage Battery Com- 
pany, General Vehicle Company, Gould 
Storage Battery Company,  Geiszler 
Brothers, Hyatt Roller Bearing Company, 
Hess-Bright Manufacturing Company, 
Kitsee Storage Battery Company, Mot- 
singer Device Manufacturing Company, 
Merchant & Evans Company, National 
Carbon Company, National Battery Com- 
pany, Pantasote Company, Remy Electric 
Company, C. F. Splitdorf, Shelhy Steel 
Company, Stackpole Battery Company, 


Western electric Company, and the 
Witherbee Igniter Company. 
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BOOK REVIEWS. 

“The Motorman and His Duties.” Ludwig 
Gutmann. Sixth edition, revised and en- 
larged by Lawrence E. Gould. Chicago. 
The Wilson Company. Cloth. 196 pages. 


Illustrated. 513 by 8 inches. Furnished by 
the ELectricaL Review for $1.50. 

This book is a revision of a hand-book 
prepared some years ago, which was car- 
ried through five editions. Tt has been 
the object in this sixth edition to bring 
the matter up-to-date and to include in 
it instructions necessary for the success- 
ful care of the newer types of equipment. 
While the greater part of the work is nec- 
essarily given up to a discussion of the 
car equipment, methods of caring for it 
and the proper wav of operating the car, 
the authors realize that for intelligent 
care of the car the motorman should have 
a little idea of the physical laws govern- 
ing the electrical apparatus and of the 
methods by which these are applied, not 
only in the motor itself but at the gen- 
erating station from which he draws his 
power. This part of the work is nee- 
essarily brief, but, considering the space 
available, is unusually clear. In the dis- 
cussion of the motor itself, no attempt 


is made to teach the motorman the fine 
points of motor design, but he is given 
a good idea of how the thing is cen- 
structed, how it is attached to the truck, 
how the power is applied to it, and kow 
he should handle his controlling appara- 
tus so as to secure the best service. The 
different methods of starting and the 
means of carrving them out through the 
controller are clearly explained, includ- 
ing the multiple-unit system. This part 
of the book is followed by a useful chap- 
ter on the operation of controllers, which 
not only tells a man how he should use 
his apparatus, and why, but what means 
he has to fall back on in case of accident. 
The chapter on brakes should also be very 
helpful. This explains not only the more 
common types of hand-brake, but the 
various forms of power brake. The book 
concludes with a brief chapter on troubles 
and with a glossary of the technical terins 
with which the motorman should be more 
or less familiar. To the motorman who 
intends to make a success of his work this 
book can be thoroughly recommended. It 
is clear, authoritative and up-to-date. 


“Electric Railways.” James R. Cravath 
and H. C. Trow. Chicago. American School 
of Correspondence. Cloth. 154 pages. Illus- 
trated. 7 by 914 inches. Furnished by the 
ELECTRICAL REVIEW for $1. 

This book has been prepared with the 
idea of furnishing a practical working 
guide for the student of clectric railway 
practice. The method of treatment is en- 
tirely practical, it being assumed that the 
student has sufficient elementary theory 
to enable him to follow the subject as 
it is presented. The work opens with 
a description of the car equipment, which 
not only explains the standard systems in 
use, but also those special applications 
which have of late attracted so much in- 
terest. In this part of the book every 
equipment is taken up and discussed in 
detail. Following the car equipment, the 
construction of the car itself, including 
the body and the trucks, is taken up. The 
second part of the book describes line 
and track construction, distributing svs- 
tems, power generation and distribution, 
and the general principles of operation. 
Instructions are given here for locating 
faults, testing and making minor repairs. 
The concluding chapter of the hook gives 
a brief description of the single-phase al- 
ternating svstems. The whole subject is 
treated with the idea of imparting as 
much useful information as can be done 
when dealing with such a large subject 


in a small book. 
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South Metropolitan (London) Power Station. 


HATEVER may be the course 
pursued during the next year or 
two in dealing with the future 

power requirements of London, it is of 
interest to note the efforts that are being 
made by the existing supply authorities 
in the metropolitan area to meet increas- 
ing demands. In a previous article it was 
shown that some of the companies have a 
fairly large margin of plant capacity 
which, given the demand, they would be 
only too pleased to employ in meeting the 
additional needs of power and light con- 
sumers, notably the Charing Cross & City 
Company, at Bow, and the Metropolitan 
Electric Supply, at Willesden. 

If one may judge the silence that pre- 


View oF EXTERIOR oF NEw Power-HOousE AT 
East GREENWICH, SOUTH METROPOLITAN 
ELECTRIC LIGAT AND POWER COMPANY. 


vails in the newspapers concerning future 
schemes as indicating that no new projects 
are on foot, then the companies would ap- 
pear to be likely to go ahead with their 
joint scheme unhindered by any further 
parliamentary conflicts with private pro- 
moters. But it is a little too early to ar- 
rive at such a conclusion. It is true that 
the London County Council is said to have 
had enough of power bill promotion, and 
has no disposition for another taste of 
such a costly extravagance. It has also 
heen reported in several responsible organs 
that private parties have wasted more than 
they like in promotion expenses, with 
fruitless results, and are unlikely to try 
again. But there is the important ques- 
tion concerning what the government will 
do when the companies come forward with 
their combined mutual assistance scheme 
again, if they do so next year, with their 
claim for lengthened concessions in return 


By Albert H. Bridge. 


for the greater facilities of cheap power 
supply that they hope to offer under the 
proposed altered arrangements. The in- 


be allowed to develop their own under- 
takings by cooperative working, and with- 
out the intervention of other parties anx- 
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EnainE Room, Souta METROPOLITAN ELECTRIC LiGHT AND POWER COMPANY, 
East GREENWICH. l 


creasing disposition which the present 
government is showing, and will probably 
continue to show as it becomes older, for 


ious to secure a particular class of con- 
sumer. The probable needs of the greal 
railways for electric power may be agam 
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Borer House, South METROPOLITAN ELECTRIC LIGHT AND POWER COMPANY, 

EART GREENWICH. 
the interests of private investors in publie the subject of a joint proposal on i 
undertakings, indicates that the existing part, but nothing has come to light on the 


clectrie light and power companies will subject lately. 


November 9, 1907 


Reference will now be made, in some 
detail, to the efforts that are being made 
by the South Metropolitan Electrice Light 
and Power Company, Limited. From a 
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an old-standing concern which supplied 
Crystal Palace District. In 1903 it also 
secured powers to supply energy in bulk 
to tramways and adjoining electric supply 


CoNVEYER SYSTEM OVER COAL-BUNKERS, Souts METROPOLITAN ELECTRIC LIGHT AND 
PoweR COMPANY, East GREENWICH. 


dividend-paying point of view this has 
been one of the least successful of the 
London companies. Its operations com- 


undertakers who might desire it. 
potentialities of this position are evident 


from a study of the surrounding territory 


ECONOMIZERS AND CoaL-BUNKERS, SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER 
COMPANY, East GREENWICH. 


menced in a small sort of way some seven 
years ago, but, bil by bit, it has added to 
its area, partly by securing new pro- 
visional orders and partly by absorbing 


which shows what a large number of 
other supply areas hem in the. company’s 
original area. 


When it was observed, a year or two. 
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ago, what an admirable opening there 
might be in the future for the company 
if an enterprising course were pursued 
which would testify to the ability of the 
company to handle the cheaper supply 
business in an enlightened way, it was 
arranged that Henry W. Bowden, the 
managing director and engineer-in-chief, 
should make a tour of inspection, visiting 
all important power-generating stations 
in the United Kingdom and on the Con- 
tinent as well. The result of this investi- 
gation was the decision to follow, to a 
large extent, the lines laid down by the 
St. Denis power station, which was erected 
for the purpose of furnishing energy very 
cheaply to the Paris Metropolitan Rail- 
way, and in bulk to some of the Paris 
lighting systems as their concessions be- 
come available. 

The site of the South Metropolitan sta- 
tion then operating was only a few hun- 
dred yards from the very favorable posi- 
tion selected in the administrative scheme, 
and it was very advantageously situated 
for cheap production, having a large area 
of freehold land (total two and one-half 
acres) available for extensions, with a 
river-side wharf for the cheap unloading 
of fuel, and an abundance of water for 
condensing. These, of course, are advan- 
tages which a number of the other Lon- 
don companies could not possibly secure, 
owing to their being obliged to erect 
their stations in a restricted area or parish. 
The new station was therefore proceeded 
with on the site referred to at East Green- 
wich, by the side of the original plant. 
The building appears on the right in the 
photograph of the station exterior. 

It goes without saying that, having an 
eve to the future, Mr. Bowden designed 
his station in such a wav as to admit of 
casy and ready extension at low cost. 
The north wing is intended to have a 
capacity of 10,000 kilowatts, and the 
south wing of 22.000 kilowatts. The lav- 
out has been designed for a twenty-five 
per cent overload (continuous warking), 
making a total capacity of 55,000 horsc- 
power. 

At present the coal is unloaded from 
barges alongside the quav dircetly into 
the bunkers, but later, as more fuel has 
to be handled, a deep-water jetty will be 
built so that ships of 1,500 to 2,000 tons 
can be discharged, with a very appreciable 
reduction per ton in the cost of handling. 

The building is 118 feet by 116 fect by 
10 fect in height to the eaves, of steel con- 
struction. It is erected on a concrete float 
of three fect thickness, supported on piles. 
The Alphons Custodis chimney (eighty 
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fect in height by ten feet diameter) is 
carried on a separate concrete float, five 
feet thick, supported on piles. 

The boiler house has at present three 
Babcock & Wilcox water-tube marine-type 
boilers, each having an evaporative capac- 
ity of 20,000 pounds of water per hour 
at 200 pounds pressure. Electrically 
driven improved chain-grate stokers are 
fitted to each boiler, and the speed can be 
varied from six feet to twenty-seven feet 
per hour. Each boiler also has a Babcock 
superheater provided with a special 
damper gear for regulating the superheat 
from forty degrees to 200 degrces Fahren- 
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Two cast-iron wells, eight feet in 
diameter, are sunk on the wharf front, 
cach containing gear for controlling the 
supply of condensing water from the river, 
consisting of one Gwynne electrically 
driven centrifugal pump, capable of de- 
livering 5,000 gallons per minute, and 
the necessary pipes and valves. There 
are two forty-two-inch cast-iron pipes 
laid from the wells to the bed of the 
river, 273 feet distant, and at the river 
end of each pipe is fixed a suction box 
with a special grating. Either of the 


pipes can be used as suction or delivery: 
in other words, the flow can be reversed at 
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1,500 revolutions per minute and have 
direct-coupled exciters. The current gen- 
erated is two-phase, fifty cycles, 3,000 
volts. ‘The company distributes alternat- 
ing current throughout its area. The 
generating plant is designed for a twenty- 
five per cent overload, and fifty per cent 
for two hours. An artesian well 300 feet 
deep and eight-inch bore furnishes water 
supply, and there is the public water sup- 
ply as a reserve. A Lassen & Hjort water 
softener of 2,000 gallons’ capacity per 
hour feeds the hot-well tank. The feed 
pumps are of Weir’s make. 

The ashes from the furnace drop into 
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heit. There are three Green fuel econo- 
mizers of 160 tubes each, mounted above 
the boilers, and these have electrically 
driven scrapers. 

An induced-draft fan fitted between the 
main flue and the chimney is capable of 
maintaining a suction draft of two inches 
(water gauge). The coal bunker (600 
tons capacity) is overhead and is intended 
to supply also three additional boilers, 
which will be erected opposite the three 
now in position. A Babcock silent gravity 
bucket-conveyer, electrically driven, sup- 
plies the bunkers at the rate of twenty 
tons per hour. 


will, the design being such as to prevent 
an accumulation of mud. As complete 
syphonic action is obtained, the work done 
by the circulating pumps is considerably 
reduced. From the wells to the turbine 
house, two twenty-four-inch pipes are laid 
with a fifteen-inch branch to each of the 
condensers. 

Immediately beneath each turbine there 
is a Mirrlees Watson condenser, which has 
a cooling surface of 4,600 square fect. 
The turbines are of the Willans-Parsons 
parallel flow type, directly coupled to two 
1,500-kilovolt-ampere alternators, built 
by Dick, Kerr & Company. They run at 


hoppers furnished with valves, by means 
of which they are emptied into smal] 
wagons running along a track to the front 
of the wharf. 

In regard to the switch gear work for 
the two 1,500-kilovolt-ampere alternators, 
this was supplied by the British Thomson- 
Houston Company, Limited.. The high- 
tension apparatus and _ bus-bars are 
mounted in fireproof stone compartinents 
behind the switchboard, and the fronts of 
the switch-cells are provided with iron 
doors, An interconnecting panel has 
been fixed, so that the turbine sets can be 
run in parallel with the reciprocating 
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plant in the west engine house, and with 
the synchronizing gear for the turbo-al- 
ternators. There is an auxiliary distribu- 
tion-board under the switch gallery, from 
which the station lighting and motors are 
controlled. 

The end wall of the station is, of 
course, only a temporary corrugated iron 
affair. In extending it is proposed to 
add first two three-phase, 10,000-volt, 
3,500-kilowatt turbo-generator sets in the 
north wing of the station, to be followed 
later by four three-phase, 10,000-volt, 
5,500 kilowatt  turbo-generator sets 
for the south wing. Some.thirty marine- 
type water-tube boilers and six induced- 
draft equipments are among the require- 
ments for the scheme. The area of supply 
in which the company has full powers is 
largely residential, but there is a goodly 
number of works and factories which will 
become power consumers. 

The writer desires to express his in- 
debtedness to H. W. Bowden for placing 
the accompanying photographs and draw- 
ings at his disposal for the purpose of this 
article. 

—— oeM 


The Electrification of the 
Arlberg Tunnel. 

C. L. de Muralt, the well-known con- 
sulting engineer of New York city, has 
recently returned from a flying trip to 
Europe, where he made an examination 
of the Arlberg tunnel under the Tyrolean 
Alps, which is shortly to be electrified. 
Mr. Muralt has been appointed consulting 
engineer to the State Railways of Aus- 
tria, and the work to be done under his 
direction will be one of the longest 
stretches of steam railroad electrification 
ever carried out either in Europe or in 
the United States, there being about 140 
miles exclusive of the tunnel. 

The tunnel is on the main line from 
Paris to Vienna, and is seven miles long, 
with steep grades from each mouth to 
the middle. It is planned to increase the 
speed of the trains passing over the line 
twenty-five per cent, and to increase the 
capacity of the road fifty per cent. Three- 
phase, alternating-current locomotives 
will be used, capable of developing 3,000 
horse-power. T'he locomotives will be par- 
ticularly adapted to this service, as when 
coasting down the grade out of the tun- 
nel, they will generate and return to the 
system about sixty per cent of the energy 
used to pull the train up the grade into 


the tunnel. 
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SOME OBSERVATIONS ON THE 
POULSEN ARC.’ 


BY J. A. FLEMING. 


The interesting discovery of Mr. Poul- 
sen that an electric arc between 4 carbon 
and a metal electrode formed in an at- 
mosphere of coal-gas and traversed by a 
magnetic field, when shunted by a con- 
denser and inductance, as in the Duddell 
musical arc, furnishes a means of obtain- 
ing undamped electrical oscillations of 
much higher frequency than with a plain 
carbon arc in air, has attracted much at- 
tention from its technical application in 
wireless telegraphy. Having made a care- 
ful examination of the matter during the 
last six or seven months, the record of 
some of my observations in connection 


with it may be of interest to other physi- 


cists who are studying the arc method of 
exciting oscillations. The apparatus with 
which I have worked, constructed on the 


Fra. 1.—APPaARATUS FOR STUDYING THE 
POULSEN ARC. 


same lines as that of Mr. Poulsen, con- 
sists of a stout brass cylinder, fourteen 
centimetres in diameter and nineteen cen- 
timetres long, which is soldered across 
another brass box, seven inches by 
eighteen centimetres by twenty-five centi- 
metres high, the cylinder being open at 
both ends (see Fig. 1). The interspace 
between the cylinder and the containing 
box serves as a water-jacket, and through 


it cold water is made to flow by inlet 
and exit pipes. The ends of the cylinder 


are closed gas-tight by marble plates, and 


these are pierced by holes in which brass 


sleeve tubes are fitted. 


The cylinder has also inlet and exit 
In addition, a pair 
of brass tubes pass through the sides of 
the box and the cylinder, and in these are 
fitted soft-iron rods, four centimetres in 


pipes for ¢coal-gas. 


diameter and twenty centimetres long. 


$$$ ss 
1 A paper read before the Physical Society, London 
. June 14. 
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The inner ends are about three to four 
centimetres apart. In the chamber 80 
constructed an electric arc is formed be- 
tween the edge of a stout cylindrical car- 
bon rod, 2.5 centimetres (one inch) in 
diameter, which passes through the sleeve 
in one marble end. This carbon is kept 
in slow rotation by an electric motor 


' geared to it so that it makes one rotation 


in about two or three minutes. In opposi- 
tion to this carbon is a hollow brass tube 
closed at both ends, having cold water 
circulating through it. This passes 
through the other marble end, and it is 
terminated by a copper beak. The elec- 
tric arc is formed between this beak aud 
the sharp edge of the rotating carbon. 
The copper electrode can be moved to 
and from by an adjusting screw, and is 
so set that the arc is formed in a magnetic 
field between the soft-iron pole pieces. 
The magnetic field is created across the 
arc by setting the brass box upon an elec- 
tromagnet and joining its poles to the 
two iron cylinders by suitable soft-iron 
connectors. With this apparatus it is pos- 
sible to create an electric arc of suitable 
length in an atmosphere of coal-gas, the 
arc being also traversed by a magnetic 
field. The carbon is the negative and the 
copper beak the positive pole. The field 
used did not exceed 1,000 centimetre- 
gramme-second units in strength, and 
generally was about 600 units. This field 
was so directed as to cause the arc to 
spring between the upper edge of the car- 
bon and the copper beak, and be forced 
upwards in an arch. 

Using a direct-current supply at a 
pressure of 400-500 volts with a suitable 
rheostat interposed, it is easy to form an 
arc having a potential difference between 
the carbon and metal electrode of 300-350 
volts and taking five to ten amperes. 

These electrodes are then connected by 
an oscillatory circuit consisting of a con- 
denser made with metal plates separated 
by sheet ebonite, the whole being ìm- 
mersed in an insulating oil. The capac- 
ity of the condenser generally used by me 
was 0.00289 microfarad. In series with the 
condenser was an inductance consisting of 
a coil of insulated copper wire No. 7/2*, 
wound in square form over a wooden 
cross, so as to make a circuit sixty centi- 
‘Inetres in the side, having eight turns. 
The inductance of this coil for high-fre- 
quency currents was 116,200 centimetres. 
An additional sliding inductance was 
used, consisting of bare copper wire 
wound in a spiral on a wooden rod, one 
and one-quarter inches (3.2 centimetres) 
in diameter, having eight turns to the 


November 9, 1907 


inch. Two such spirals were placed on a 
support parallel to each other, and cross- 
connected by a sliding copper saddle, so 
that by moving the saddle, more or less 
inductance could be thrown into the cir- 
cuit without interrupting it. The full 
inductance of the double spiral was 
200,000 centimetres. If, then, an arc is 
created between the electrodes and ad- 
justed to be of such a length as to take 
about eight amperes with 300-350 volts 
between the carbons, then powerful oscil- 
-lations are set up in the square circuit 
in series with the condenser. A hot-wire 
ammeter inserted in this circuit indicated 
a current of about five amperes. If an 
electrostatic voltmeter is joined across 
the terminals of the condenser, we find 
a potential difference of 1,200 to 1,500 
volts (R.M.S. value), vastly exceeding 
the steady potential difference of the arc 
electrodes. 

The existence of a powerful oscillatory 
current in this square circuit may be 
shown by holding near to it a circular 
coil of about thirty turns, thirty centi- 
metres in diameter, formed of well-insu- 
lated wire, to the ends of which a fifty- 
volt carbon-filament glow-lamp is at- 
tached. When this round coil is held 
near and parallel to the square coil, the 
lamp lights up brilliantly in consequence 
of the secondary current induced in the 
lamp coil. 

It is, however, seen that the lamp often 
flickers a good deal, showing that the 
primary oscillation current is not abso- 
lutely constant, and this flickering varies 
with the adjustment. It is, however, pos- 
sible to adjust the are so that the glow- 
lamp remains fairly steady, and if its in- 
candescent filament is examined in a re- 
volving mirror, its image will be, seen 
spread out into a uniform band of light. 

This, however, is not an absolute proof 
of the uniformity of the oscillatory cur- 
rent. To the above-mentioned condenser 
circuit I then attached a long helix of 
fine silk-covered wire (No. 30 Standard 
Wire Gauge) wound in one layer of 
closely adjacent turns on an ebonite tube 
(see Fig. 2). The length of this helix 
was 210 centimetres, its diameter 4.78 
centimetres, and the number of turns 
5,470. This helix was supported hori- 
zontally on insulating stands about forty- 
five centimetres above the table, a sheet 
of zinc as long as the helix being placed 
on the table to act as an earth plate. 
This earth plate was connected to the 
metallic electrode of the arc and the helix 
to the junction point between the con- 
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denser and inductance coils in series 
with it. 

The far end of the helix was provided 
with a number of needle-points formed 
by a bunch of sewing needles attached 
to a wire. 

On adjusting the inductance in series 
with the condenser so that the whole in- 
ductance in series across the are termi- 
nals had a value of about 215,000 centi- 
metres, powerful stationary oscillations 
were excited in the helix. Under these 
conditions, vivid blue electric brushes, 
one or two centimetres long, appear on 


the needle points at the far end of the- 


helix, thus showing that the potential at 
that end has been increased by resonance 
to many thousand volts. These brushes 
are not of the same harmless character 
as the ordinary electric brush of an elec- 
trostatic machine, but are veritable flames 
or arcs taking place into the air. They 
are very hot, and will melt sealing wax 
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and set fire to paper, and inflict the most 
painful burns if incautiously touched. 
They make a rushing or whistling sound 
and are of a strong blue color. 

If the inductance in the condenser cir- 
cuit is varied even a little, the brushes 
disappear. The above-described helix, 
considered simply as an open circuit os- 
cillator, has a natural time period of elec- 
trical oscillation of very nearly five one- 
millionths of a second, or a frequency of 
0.197 X 10°. This value had been exactly 
determined in previous experiments with 
it. As the value of the capacity in the 
condenser circuit is 0.0029 microfarad, 
and the total inductance in series with it 
215,000 centimetres, the time period T 
of the condenser circuit is given by: 

0.0029 x 215000 _ 5 . 
Poe Se Sp 
and this shows that to obtain the brush- 
discharge effect the condenser circuit has 
to be exactly tuned to the period of the 
fundamental electrical oscillation of the 
helix. 

The effect of these oscillations in the 
wire is to create an intense electric field 
round the helix extending in all direc- 
tions for a distance of nearly a metre. 
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Vacuum tubes of all kinds glow bril- 
liantly when brought near the helix. 
Especially brilliant is the glow in the 
form of Neon tube I employ with my 
cymometer, which, as I showed some 
three years ago, is extremely sensitive to 
a high-frequency electric field. The form 
of tube I use is of the spectrum type, the 
straight part being a glass tube with a 
bore of one millimetre, and the enlarged 
ends cylinders of about one centimetre 
diameter and five centimetres long. 

The beautiful discovery made some time 
ago by Sir James Dewar that Neon and 
other rare atmospheric gases can be sep- 
arated from the commoner constituents 
of air by means of charcoal cooled to very 
low temperature, renders it possible to fill 
spectrum vacuum tubes with nearly pure 
Neon, and such tubes are of very great 
utility in high-frequency research. When 


filled with Neon at the proper pressure: 


they glow with an intensely brilliant 
orange-red light in a high-frequency field. 
If one of these tubes is held near the 
helix when in action, it shows by its glow 
that there is an electric field increasing 
in intensity all the way up the spiral to 
the free end. 

But more, the Neon tube shows us that 
the oscillations are not perfectly continu- 
ous. If the tube is waved rapidly to and 
fro in front of the spiral, by the per- 
sistence of vision its image is expanded 
into a fan-shaped area of light. Examin- 
ing this, we see it crossed vertically by 
narrow or broad lines irregularly placed. 
This indicates that the tube is extin- 
guished at intervals, and this is because 
the electric field disappears and the os- 
cillations are interrupted. Not only 
Neon tubes, but all other vacuum tubes 
show this effect provided they are narrow 
tubes. If a wide tube is used, the effect 
is not seen because the intermittent 
images of the tube overlap each other. 
The phenomenon is well shown by rap- 
idly rotating a Neon tube near the spiral. 
The tube must be fastened by silk threads 


to a strip of ebonite held on an ebonite 


axle, and this rapidly rotated by a turn- 
table (see Fig. 2). 

The intermittency is always most 
marked when the arc is first started and 


then diminishes, but it is always present 


more or less, and it shows that the oscil- 
lations, even if undamped, are not abso- 
lutely continuous, but are cut up into 
irregular groups. It seems to be caused 
by the arc changing its point of departure 
on the carbon electrode. It is increased 
if the rotation of the carbon is irregular, 
but I have never been able to abolish it 
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altogether. Another proof of the same 
fact is derived as follows: 

The helix is removed and another 
square coil of twelve turns or 80 of insu- 
lated wire wound on a frame sixty cen- 
timetres inside is placed parallel and at 
a distance of two or three metres from 
the similar coil in the condenser circuit 
(see Fig. 3). This secondary coil is 
tuned by a condenser to the same fre- 
quency as the arc condenser circuit. 
Across the terminals of the secondary cir- 
cuit another circuit is joined which con- 
sists of the oscillation valve or glow-lamp 


wireless-telegraph detector devised by me `’ 


four years ago, and already described.’ 
This valve stops all movement of elec- 
tricity in one direction, and in series 
with the valve is placed a telephone. On 
listening to the telephone when the arc is 
in operation and is quite steady, a crack- 
ling sound is heard, which is not suff- 
ciently regular to be called a musical 
note. If the oscillations in the are cir- 
cuit were continuous and absolutely per- 
sistent, they would induce similar second- 
ary currents, and my oscillation valve 
would separate out all the unidirectional 


‘constituents, and send through the tele- 


phone a perfectly steady continuous cur- 
rent. But this is not the case. The tele- 
phone yields a sound which shows that 
the continuous current through it is in- 
terrupted irregularly, and this can only 
be because the oscillations in the arc cir- 
cuit are interrupted. If the telephone is 
not inserted directly in circuit with the 
value, but is inserted in the primary cir- 
cuit of an induction coil, or air-core trans- 
former, the secondary of which is inserted 
in series with the valve, the sound in the 
telephone is still more increased. 

We have, therefore, strong indications 
that the are method of exciting undamped 
oscillations gives rise to irregular groups 
of oscillations which are separated by short 
intervals of time. 

In order to be successful at all in pro- 
ducing high-frequency oscillations by the 
are method, I find it essential to pay at- 
tention to a number of details. One im- 
portant condition of success is, as Mr. 
Poulsen has already pointed out, that the 
carbon electrode should be kept in slow 
rotation. If the carbon is not 
tated, a bulbous deposit of carbon soon 
crows on the electrode and builds up a 


ro- 


bead or pimple of carbon which makes the 
are irregular and soon puts it out. The 
end of the round carbon should be cut 


idee J. A. Fleming, “On the Conversion a a 
See J. A. : aii ans o 
iations into Continuous Currents b e ok 
ev alenes Proc. Roy. Roe., Lond., Vol N 
p. 476 (1905). Also Phil. Muy., May, 1900. 
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off square to begin with, but it soon gets 
rounded off and a little corrugated or 
milled, and seems to work better when 
it has been used for a short time. Hard 
arc carbons are better than soft for pro- 
ducing oscillations. Secondly, as regards 
the gas. Pure hydrogen works with diff- 
culty. Coal-gas is better, but the coal- 
gas can not be used over and over again, 
as it is altered in composition by the 
arc, and this seems to create & difficulty 
in the use of the Poulsen arc as a trans- 
mitter in wireless telegraphy on board 
ship. The deposit of soot in the chamber 
is sometimes excessive. The coal-gas must 
be passed through quickly, but not too 
quickly, and my experience is that if the 
sides of the containing chamber are not 
kept cool, the deposit of soot is greatly 
increased. The more enriched the coal- 
gas is the worse becomes this trouble. 
I find it necessary in any case to clean 
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out the chamber after a few hours of 
continuous use. In the next place, the 
magnetic field requires careful adjust- 
ment. If it is too strong, the arc can not 
be maintained without constant interrup- 
tion. If too weak, the oscillations are 
feeble. 

The various factors—gas, field, arc- 
length, rotation of carbon and water cool- 
ing—all require exact adjustment to 
obtain the best result. In laboratory or 
in lecture experiments, when effects are 
only required for a few minutes, this is 
not difficult; but if the apparatus is used 
as a transmitter in wireless telegraphy, 
it must be possible to maintain constant 
for hours together the production of the 
oscillations, and so far I have not found 
that this is a very easy thing to do. I 
have tried many methods for making the 
are self-regulating as to length, but with- 
out success. The best plan is hand regu- 
lation by a skilled assistant. There is a 
particular length of are which for given 
current and voltage produces the oscilla- 
tions most effectively, and this length has 
to be maintained constant. 

When employed as a wireless-telegraph 
transmitter, the question which presents 
itself for consideration is the efficiency of 
the arrangement as an energy trans- 
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former. We supply the arc with con- 
{inuous-current power, and we create by 
it high-frequency persistent oscillations 
in the antenna. There are several sources 
of energy dissipation. In the first place, 
the arc must be arranged in series with 
certain regulating or ballast resistance to 
permit of adjustment. I have found that 
very good effects are obtained when work- 
ing off a 400-volt public supply of direct 
current or from a 500-volt continuous- 
current five-kilowatt dynamo. Then 
from fifty to 100 volts may be dropped in 
the regulating resistance when working 
with an arc of eight to ten amperes. 

In the next place, there is a large pro- 
duction of heat in the chamber contain- 
ing the arc, the greater part of which is 
removed by the cooling water. We have 
then a portion of the power converted into 
high-frequency current in the condenser 
circuit, and this dissipates itself partly as 
heat in the inductance and condenser, 
and only a fraction of this power is Ta- 
diated by the antenna. We are not really 
concerned to know the manner in which 
these heat losses are distributed. We can 
not subject the matter to mathematical 
discussion unless we make certain assump- 
tions as to the form of the curve repre- 
senting the oscillations, which form has 
not yet been determined. I have found 
by experiment that the power-factor of 
the are when working is not far from 
unity. and hence the power given to the 
arc in the form of continuous current can 
be very approximately determined by the 
product of the are current and the supply 
voltage. For instance, in one case the 
potential difference of the are electrodes 
was found to be 320 volts and the arc 
current 8.4 amperes, whilst in two sep- 
arate measurements with the wattmeter 
the power taken up was found to be 2,63* 
and 2,674 watts. The product of amperes 
and volts is 2,688, and hence the power 
factor by these measurements is 0.98 or 
0.99, or practically unity. 

If the current through the are can be 
kept sufficiently constant, which is rather 
difficult, the power radiated may be also 
measured by the wattmeter. For suppose 
that we have a direct-coupled antenna 
joined at some point to the condenser cit- 
cuit, we may then take wattmeter read- 
ings with and without the attached an- 
tenna, and the difference will be the power 
radiated. 

In the case of the long helix above men- 
tioned, the power given to the arc when 
the helix was attached to the condenser 
circuit was 2,674 watts, as measured by 
the wattmeter, and with the helix removed 
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it was 2,632 watts, the arc current re- 
maining constant at 8.4 amperes. Hence 
in this case it appears that the radiation 
and power consumption due to the at- 
tachment of the helix is forty-two watts. 
The measurements, however, can not be 
made very accurately in the case of small 
power radiation. 

In the case of a direct-coupled antenna 
which is emitting a wave-length corre- 
sponding to its fundamental oscillation, 
the radiation can be approximately cal- 
culated from a formula given by Hertz. 
Hertz shows that in the case of a dumb- 
bell oscillator having an electric moment 
Q, the energy E radiated per period is 
given by the expression 
16 r‘ Q? 

B= 
where A is the wave-length of the radia- 
tion. 

If C is the capacity of one-half of the 
oscillator with respect to the other, and V 
is the maximum potential difference of 
the parts during an oscillation, and 7 the 
effective length, then Q = CVI. 

If I is the maximum value of the cur- 
rent in the oscillator during a period, 
then 


ergs per period, 


I=2rn CY and Q=[l/4 xn’, 
where n is the frequency. 
Accordingly, 
4P PP , 
E = ZF yr C188 per pt riod. 
Now 


u = 3 X 10” cms. /sec. =n À 


is the velocity of radiation. 
In the above equation, I is the maxi- 


mum current in electrostatic measure. If 


A is. the ampere value of the same cur- 
rent, then A = aa If, then, the oscilla- 


tions are persistent and with frequency n, 
the energy in ergs radiated per second 
from the antenna is 


sep? , 
W= “3 ys C188 Per second ; 


3 
atrur A‘ ergs per second ; 


2 
= 40 r° > A? watts. 


For any antenna the ratio of wave- 
length A emitted to effective length J is 
a fixed quantity and approximates in 
practice for single-wire antennæ to 2.5. 
We have, therefore, this curious result, 
which does not seem to have been pre- 
viously noticed, that the power radiated 
in watts from a linear antennae of 
any length is given by the expression 
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W = 64A?, where A is the maximum 
value of the current flowing into the base 
of the antenna. If (A) is the current 
as read on a hot-wire ammeter inserted 
at that point, then 

(A) = Fe and W = 128 (A)? watts. 

Thus, if such a hot-wire ammeter 
showed an antenna current of one ampere 
(R.M.S. value), the radiation would be 
128 watts, and for the same current is 
quite independent of the height of an- 
tenna or the frequency. 

Seeing, then, that open antennz have 
such enormous radiative power, we can in 
practical radiotelegraphic work employ 
very small antenna currents when using 
persistent oscillations. 

A complete explanation of all the phe- 
nomena involved in the Poulsen arc can 
hardly yet be said to have been reached. 
It has been shown by experiments made 
under the author’s direction in the Pender 
Electrical Laboratory of University Col- 
lege, London, by W. L. Upson, that the 
characteristic curve or volt-ampere curve 
for a carbon-metal are in hydrogen is a 
curve falling down with a much steeper 
slope than the characteristic for a carbon- 
carbon arc in air. 

Also that the time during which the 
electromotive force can be removed with- 
out permanently extinguishing the are, is 
very much shorter in the first case than in 
the second. Both these facts undoubtedly 
contribute to enable the production of os- 
cillations of a higher frequency to be ob- 
tained with a carbon-metal arc in coal- 
gas, as compared with those which can be 
reached with a carbon arc in air. 

In order that oscillations may be pro- 
duced when a condenser circuit is shunted 
across the arc electrodes, the condenser, 
during its charge and discharge, must 
cause a variation of current through the 
are, and this in turn must cause a varia- 
tion in the potential difference of the 
electrodes in such direction as to assist 
the charge or discharge. Thus, when the 
condenser is robbing the are of current 
and so decreasing the are current, this 
must automatically raise the potential 
difference of the electrodes, and when the 
condenser is discharging it must decrease 
the potential difference. The greater this 
P.D. variation for a given current decre- 
ment or increment, the greater will be the 
energy conveyed to the condenser circuit. 

In the case of a carbon-carbon arc 
worked at ten amperes and, sav, sixty 
volts are P.D., the characteristic curve is 
rather flat. Hence, if we employ a small 
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capacity in the shunt circuit we have very 
little variation of arc current and arc 
P.D., and little or no energy in the con- 
denser-circuit oscillations. We can, how- 
ever, obtain more energy by using, as Mr. 
Duddell originally did, a condenser of 
rather large capacity, say one to five mi- 
crofarads. Moreover, the carbon arc has a 
persistence which renders it irresponsive 
to very rapid variations of current. Hence 
with a large current carbon-carbon arc 
in air, we can only obtain rather slow os- 
cillations. 

If, however, we employ a carbon-metal 
arc, carbon negative and cooled copper, 
positive electrodes in hydrogen or coal- 
gas, we then have an arc with a very 
steep characteristic curve, and one which 
responds to exceedingly rapid variations 
of current through it. We can, therefore, 
employ in the shunt circuit a condenser 
of small capacity, and yet convey to it a 
considerable amount of energy owing to 
the large P.D. variation in the arc caused 
by a small arc-current variation. Hence 
we can produce oscillations of high fre- 
quency. This theory is confirmed by the 
observation that in the case of the carbon- 
carbon arc in air for small] currents, and 
in the case of the carbon-aluminum are, 
the characteristic curve is nearly as steep 
as for large-current carbon-metal ares in 
hydrogen; and with these particular arcs, 
viz., the small-current carbon arc in air 
and carbon-aluminum arc’ in air, we can 
obtain oscillations of high frequency. 

Much further investigation is, however, 
necessary to enable us to state precisely 
the action of the surrounding medium, 
hydrogen, or better coal-gas, in producing 
this steep characteristic volt-ampere curve 
for the carbon-metal arc in these gases. 

——__-@o——— 
The Technical Publicity 
Association. | 


The Technical Publicity Association 
devoted its meeting of October 31 to 


“The Mailing List” in securing foreign 


business. The discussion was introduced 
by F. F. Coleman, advertising manager 
of the Lidgerwood Manufacturing Com- 
pany. Steven de Csesznak, of the Ameri- 
can Exporter, also addressed the meet- 
ing on this subject. | 

The following were elected to member- 
ship: Randolph T. Ode, Providence En- 
gineering Works; C. Dickens Sternfels, 
Standard Roller Bearing Company; M. 
Mason Knox, General Electric Company; 
L. D. Gibbs, Edison Electric Illuminating 
Company of Boston; Walter S. Rogers, 
Crane Company; H. S. Snyder, Joseph 
Dixon Crucible Company. 

It was announced at the meeting that 
organizations modeled on the Technical 
Publicity Association were being formed 
in Chicago, Ill., and in London, England. 


MONG the new buildings of the 
United States Naval Academy at 
Annapolis, Md., the one devoted 

to engineering and construction is of much 
interest from a technical standpoint, ow- 
ing to the equipment with which it is 
provided. It may be said that the Govern- 
ment has apparently spared no expense in 
securing the most modern apparatus for 
the instruction of the midshipmen, and 
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Naval Academy. 


By Day Allen Willey. 


with the academy. The main building is 
267 feet in length, 175 feet in width and 
two stories high, except the central portion, 
which has a third story containing the 
mold loft. In addition, however, is the 
building occupied by the boiler room, forge 
shop and copper shop, which is 116 feet 
in length and sixty-six feet in width, con- 
necting with the machine shop in the main 
building. The two structures give a total 
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in the navy, and a variety of apparatus for 
testing gas and other fuel, also included in 
this department. Adjacent to it is what 
is termed the mechanical laboratory, which 
is one of the most complete physical lah- 
oratories in the country, as it includes air- 
compressors, condensers, several different 
kinds of ice-making machines, testing 
machines, pneumatic tools, as well as two 
engines which are merely used for in- 


ENGINEERING AND CONSTRUCTION, UNITED STATES NavaL ACADEMY.—1. THE ENGINEERING BUILDING. 2. ONE View OF THE Monet Room. 


8. WORKING MODELS OPERATED BY ELECTRICAL MOTORS. 


the visitor is surprised to note the number 
of machines installed which are of actual 
working size. 

As the present enrollment of cadets 
numbers over 800, and practically all of 
these are given instruction in engineering 
and other branches, it has been necessary 
to provide a very elaborate set of appa- 
ratus : consequently the building and annex 
devoted to these branches is one of the 
largest and most commodious connected 


area of nearly 100,000 feet of floor sur- 
face, so that three hundred students can 
be examined at one time, and classes ag- 
gregating nearly two hundred and fifty 
can receive instruction in the various de- 
partments. 

Upon the first floor is a room contain- 
ing models, which include types of various 
pumps used on shipboard for air circula- 
tion, feed, etc., ‘as well as models of 
valves, engines, sections of the boilers used 


4. IN THE MECHANICAL INSTRUCTION DEPARTMENT. 


struction in taking apart, assembling and 
adjusting. On the ground floor is a wood- 
working shop in which a class of seventy- 
five students can be instructed at one 
time. This apartment opens into the 
machine shop, which extends the entire 
length of the building and is fifty feet 
in width. 

The second floor contains the office of 
the head of the department, as well aoa 
structors’ rooms, a commodious library 
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and reading room and nine class rooms, 
in addition to smaller apartments. The 
drawing room is also situated on this 
floor and is ample to accommodate a class 
of 325 midshipmen. 

The installation of electric apparatus 
is well worthy of study, since practically 
all of the power tools are motor-driven, 
as well as much of the other machinery. 
The appliances in the wood-working shop, 
for example, are driven entirely by a 
Crocker-Wheeler motor, which actuates 
“eighteen wood-working lathes, a band-saw, 
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and drilling machine, two tool-grinders, 
and one drill-grinder, an idea can be 
gained of the extent to which electric 
power is utilized. In fact all of the 
machine tools are electrically driven, so 
that the boiler equipment which has been 
provided in the boiler shop is merely em- 
ployed for operating the models of steam 
machines, for testing and for actuating 
the ice machines and air-compressors in 
the physical laboratory. 

The building is lighted entirely by elec- 
tricity and has a complete communication 
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enough to supply current for all the ma- 
chinery motors in use at present and for 
the future installation. From the office 
of the head of the department interior’ 
telephones lead to all the shops, class 
rooms, and instructors’ rooms. 

One of the interesting features in con- 
nection with the building is the electric 
blue-printing apparatus. By means of a 
series of lamps of sufficient power the 
blue-prints are made during any weather, 
and with a consequent saving of time. 
This is a great advantage in the division 
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and the power-saw bench. As already 
stated, the machine shop is provided with 
a large number of tools which are of the 
ordinary size utilized in industrial plants. 
Wherever possible these are actuated by 
individual motors. When it is stated that 
the department contains fifteen lathes, 
ranging from fourteen-inch swing up to 
twenty-seven swing, in addition to two 
shaping machines, one drill press three 
sensitive drills, two milling machines, two 
slotting machines, one radial drill, one 
planing machine, one combined slotting 


system by bell and telephone. All of the 
wires are carried in enameled iron pipe 
conduits, the three-wire-system being 
utilized exclusively with the exception of 
the lamp circuits, which are of two wires. 
In the distribution of power six circuits 
are employed, consisting of one set of 
mains for each of the following: the ma- 
chine shop for the machinery motors, the 
wood-working shop, the model room, one 
to each experimental laboratory, and one 
for future use in a freight lift in the 
machine shop. These mains are large 


of mechanical drawing, where a large 
number of blue-prints are required. 

The extensive use of electricity for 
power and light adds to the safety of the 
engineering building and its annex. The 
main building is of ferro-concrete con- 
struction, the exterior walls being of a 
light gray brick with granite trimmings. 
The shop and foundry comprising the an- 
nex is also of ferro-concrete construction 
with floors of the same material, except 
in the foundry, where it is necessary to 
have dirt. While $400,000 was expended 
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in constructing the engineering depart- 
ment, this represents only a portion of the 
outlay, since the amount appropriated for 


equipment aggregated almost as much as 
this sum. 


—_—_-@-—-—— 


Meeting of the Internationa 
Photometric Commission.’ 


The third meeting of the International 
Photometric Commission, held in Zürich 
at the end of July last, resulted in an 
agreement being reached on the question 
of the ratios of light standards used by 
the illuminating industries in Great 
Britain, France and Germany. 

It-may be remembered that the com- 
mission was first appointed at the Inter- 
national Gas. Congress held at Paris in 
1900, since which date there have been 
twg reunions. 

Phe larger part of the time during the 
three- ‘days’ recent session in Ziirich was 
occupied with the discussion of papers 
which were of more exclusive interest to 
the gas industry. It will not be denied, 
however, that one of the most important 
items on the agenda was the consideration 
of the reports from the national labora- 
tories, dealing with investigations into the 
ratios of the principal flame standards of 
light. We feel the gas industry is to be 
congratulated on the initiation of inter- 
national researches of considerable interest 
and value. 

The only English delegates who were 
able to attend were J. W. Helps, honorary 
secretary of the Institute of Gas Engineers 
and chief engineer to the Croydon gas 
works, and C. C. Paterson, representing 
the National Physical Laboratory. We 
are glad to note that Professor Brodhun 
of the Reichsanstalt and M. Laporte of the 
Laboratoire Centrale in Paris also at- 
tended and gave accounts of the work car- 
ried out in the laboratories with which 
they are associated. 

The three standards compared were the 
Carcel, the Hefner, and the Vernon Har- 
court ten-candle-power pentane lamp. 
There were altogether four individual sets 
of comparisons—those undertaken : 

1. At the National Physical Laboratory 
by Mr. Paterson.’ 

2. At the Reichsanstalt by Dr. Lieben- 
thal.* 

3. At the Laboratoire d’Essais et Con- 
servatoire by M. Perot." 


1 Reprinted from Ele ctrictan, London, October 18. 
2 Proc. Inst. E.E. Vol, xxxii. 

3 Journal fiir Gasbeleuchtung, Vol. xlix, p. 559. 

4 Bulletin du Laboratoire d'Essais, No. 9. 
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4. At the Laboratoire Centrale by MM. 
Laporte and Jouaust.* 

In researches 1, 2 and 4 the method 
of intercomparison through the medium 
of constant electric lamps was used. At 
the Laboratoire d’Essais, however, M. 
Perot adopted the plan of fixing the 
standards at the corners of an equilateral 
triangle and taking readings successively 
between any two of the lamps. In this 
way he obtained a value for the compari- 
son between any two lamps, and also de- 
duced the value of this relation from the 
ratios of the other two observations of the 
set. The ratios obtained in this way 
should, of course, be the same, but the 
results showed a discrepancy of about 
three per cent, which M. Perot attributes 
to error in judging between lights of dif- 
ferent colors. 

The investigations at the Reichsanstalt, 
the Laboratoire Centrale and the National 
Physical Laboratory were all carried out 
on the same principle. Each flame 
standard was in turn compared against 
one or more constant electric substandards 
and the ratios deduced from the values ob- 
tained for the electric lamps. It is in- 
teresting to note that the Lummer Brod- 
hun photometer head was used in all the 
four investigations. 

In the course of the discussion at Zürich 
on these reports Mr. Paterson said he 
thought it probable, from recent ex- 
perience which he had had, that the pen- 
tane lamps used in the tests in Berlin and 
Paris had values which were slightly less 


than the standard lamp at the National 


Physical Laboratory. If this were the 
case, it would account for the fact that 
the English values for the Hefner and 
Carcel lamps in terms of the pentane were 
slightly higher than those found in Ger- 
many and France. Mr. Helps stated that 
the gas referees had not noticed any of 
the differences to which Mr. Paterson re- 
ferred. Dr. Brodhun raised the point of 
the large difference (about four per cent) © 
between the ratio of the English and Ger- 
man candles, as given in these reports, 
and the value of 0.88 which had been 
generally accepted up to now as correctly 
representing this ratio. Mr. Helps, while 
not offering any complete explanation, 
suggested that some of the difference 
might be accounted for by the use of the 
English candles in the earlier German in- 
vestigations in a way which was not stand- 
ard practice in this country. The fact 
however, remains that apparently the 
ratio between the ten-candle- “power pen- 


i Bulletin Soc. Int. des Elect., Vol. vi, No. 58. 


electric lamps. 
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tane lamp and the Hefner lamp is some 
four per cent from the now generally ac- 
cepted value. 

A subcommittee was appointed, con- 
sisting of Dr. Brodhun, Mr. Paterson and 
M. Laporte, to consider the reports and 
make a recommendation to the committee 
on the question of the relative values of 
the standards under consideration. 

For the purpose of the intercomparison 
of results, M. Laporte had previously 
drawn up a statement classifying various 
values which had been obtained for the 
ratios of the standard. Among these are 
included three sets of comparisons, 
through the medium of electric lamps 
which were tested in turn at the national 
laboratories of France, 
England. 

A translation of M. Laporte’s statement 
is given below. 

Attention was called to the discrepancy 
which the table shows to exist between 
the actual comparisons of the Harcourt 
and Hefner flame standards and the com- 
parisons obtained through the medium of 
Mr. Paterson stated, in 
connection with this point, that there 
had been other electric lamp comparisons 
in addition to those which M. Laporte 
had tabulated, which showed that there 
was a difference of between two and three 
per cent. About half of this discrepancy 
could be explained by differences in the 
methods of measuring humidity in the 
two countries, which would bring the 
value for the electric lamp comparisons 


Germany and 


- nearer to the value ef the direct measure- 


ments. In view of this the commission 
deemed it desirable, for the sake of ob- 
taining uniformity in comparisons, to 
recommend the method which: should be 
employed in humidity measurement. It 
was, therefore, decided “while not ex- 
pressing an opinion upon the absolute ac- 
curacy of the ventilated hygrometer, to 
recommend this method for the present as 
, Probably the most accurate and consistent 
one for use in connection with flame 
standards when measurement of humidity 
is necessary.” 

The values adopted by the commission 
are embodied in the following resolution, 
which was unanimously adopted by the 
commission : 

“The International Photometric Com- 
mission, after having heard and discussed 
the reports of the work carried out in 
the German, English and French labora- 
tories, on the proposition of the gubcom- 
mittee composed of Messrs. Vautier (pres- 
ident), Brodhun, Laporte and Paterson, 
accepts the following values for the ratios 
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deal heard about the cooperative electrical 


campaign here for some time to come. 


The various engineering and scientific 
institutions are now about to settle down 
to the work of the 1907-1908 session. On 
October 18 the Institution of Mechanical 
Engineers held its first meeting, at which 
Professor Bertram Hopkinson, of Cam- 
bridge University, laid before it a paper 
on the indicated power and mechanical 
efficiency of the gas engine. The society 
started off with a paper entitled “Liquid 
Fuels for Internal Combustion Engines,” 
by R. W. A. Brewer. The Rugby Engi- 
neering Society devoted its first night to 
“Steam Turbines, with Special Reference 
to the Willans-Parsons Type,” by E. R. 
Briggs. In regard to the Institution of 
Electrical Engineers, it is hoped that Lord 
Kelvin, the president for the third term, 
will be able to deliver his inaugural ad- 
dress in London early in November, but 
Lady Kelvin has been seriously ill in 
Scotland. The latest reports are that a 
considerable change for the better has 
taken place, and electrical and other 
scientists the world over will desire her 
early restoration to health. The Physical 
Society of London, at its reopening meet- 
ing on October 25, had before it a paper 
hy. A. Campbell on the use of variable 
mutual inductances, and one by Dr. J. A. 
Fleming on magnetic oscillators as radi- 
ators in wireless telegraphy. The post- 
office has its own Institution of Electrical 
Engineers, the new session of which was 
inaugurated on October 14 with an ad- 
dress bv Major O’Meara, the engineer-in- 
chief to the general post-office. In the 
course of his observations he expressed 
his own views concerning the qualities 
that go to make up the successful engi- 
neer, more especially the engineer engaged 
in the telegraph service. The points par- 
ticularly emphasized were: Personal 
equation, commercial aptitude or its 
equivalent, administrative ability, and the 
quality and extent of professional knowl- 
edge. For telegraph and telephone en- 


gincers, overhead and underground net- | 


work constructors, and, indeed, all engi- 
neers it is necessary to supplement. the 
usual technical lines of study with matters 
appertaining to administration, finance 
and general political and social economy. 
The major went on to detail some of the 
ways in which a knowledge of, or experi- 
ence in, these subjects would be of great 
value to engineers associated with the 
Service, 


Recently a good deal has been written 
in technical journals on this side con- 


- to the matter. 
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cerning what is termed stagnation in elec- 
tric traction. The lack of development of 
this kind, especially on our railroads has 
been the cause of great disappointment to 
everybody electrical, and it has, of course, 
most seriously of all affected manufac- 
turers, upsetting all the calculations or 
expectations of recent years in regard 
Some remarks on the 
situation were made at the meeting of 
the British Thomson-Houston Company, 


Limited, in London, by the chairman, J.- 


F. Nauheim, on October 10. In referring 
to the disappointing results that had at- 
tended the year’s operations, he blamed 
the rise in prices of raw materials, the 
severity of competition, and the fact that 
heavy traction business, which formed so 
large a branch of the company’s work, had 
come almost to a standstill in Great 
Britain. The company had contracted 
during the year for ten electric locomo- 


tives for the Metropolitan Railway Com- 
pany, and for the electrical. equipment of 
several trains, but that was practically all 
the heavy traction business done in Eng- 
land during the year, and he was sorry to 
say that that condition of things con- 
tinued. 


Many things have been blamed, from 
time to time, for the exodus of manufac- 
turing industries from the London area. 
High rents, high rates, for both employer 
and employed; high wages, lack of an ade- 
quate and cheap supply of electric power, 
and last, but by no means least important, 
the difficulties that have been put in the 
way of works’ owners by the London 
Building Act of 1894, under which cer- 
tain restrictions have been imposed in 
regard to cubical capacity of works, and 
a number of constructional details making 
it impossible for owners of big engineer- 
ing undertakings to profitably or conve- 
niently carry on manufacturing operations 
according to modern principles. It is 
satisfactory to be able to state that the 
new London County Council has taken 
the first steps toward altering the restric- 
tive provisions in the act named. Legis- 
lation has to be promoted for the purpose, 
but it is high time something were done, 


for a number of cases might be cited of. 


electrical and other engineering factories 
being removed to the provinces, and of 
others being put up just beyond the 
council’s area borders in order to get out- 
side the act. Certain changes that are 
now proposed are intended to prevent 
other firms leaving London and to remove 
obstacles that now stand in the way of the 
establishment of new industries in the 
metropolitan area. 


The Blackpool Corporation has just 
added a Willans turbine set direct-coupled 
to both an 800 to 1,000-kilowatt Dick- 
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Kerr alternator for lighting purposes, and 
a 600-kilowatt Brown-Boveri generator 
for tramway power supply. This brings 
up the capacity of the station to 4,150 
kilowatts. The works have been running 
for about fourteen years, and as numerous 
extensions have naturally taken place dur- 
ing that period, there are many old and 
new varieties of generating plant in posi- 
tion, these including Fowler type alter- 
nators (driven by ropes), Ferranti alter- 
nators, triple-expansion engines and some 
eight turbines. Charles Furness is the 
borough electrical engineer. 


——_—__-@<— ~.— 


Technical Education at 
Cornell]. 


In his annual report to the board of 
trustees of Cornell University, Ithaca, 
N. Y., President Schurman, says, with re- 
gard to technical education, that no in- 
stitution in the world has done more 
for technical education than Cornell 
University, nor does any other enjoy a 
higher reputation. But President Schur- 
man insists on further improvement, and 
he believes that as the engineering courseg 
have become entirely professional the way 
to improvement lies in prescribing some 
college work in the liberal arts before 
entering upon the professional courses. 
Men are graduating in engineering 
courses in the United States with an 
ignorance of literature, history, and the 
other liberal arts so dense that no pro- 
ficiency in science and technology can save 
them from the charge of being uncul- 
tured, especially, when, as too often hap- 
pens as a necessary result of their lim- 
ited reading of literature, they are unable 
to express themselves, either in speech 
or writing, in correct English prose. Presi- 
dent Schurman accordingly recommends 
that in the near future Cornel] University 
at least one year and, preferably, two years 
of study in language, literature, history, 
etc., be required of candidates for en- 
gineering degrees before admission to the 
professional courses. He is persuaded 
that no improvement which could now be 
effected in the character of the instruc- 
tion offered by the technica] colleges at 
Cornell University could compare with the 
gain which would accrue to those colleges 
by having the minds of their students 
nurtured, strengthened, and liberalized ag 
they might be if the students devoted 
even half their time during the first two 
years of the course to the English Jan- 
guage and literature, history, political 
science, and other subjects of humanis- 


tie culture. This recommendation em- 
braces students in architecture as wel] 
as students in civil, mechanical and elec- 
trical engineering. 
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Electrical Notes from Europe. 


HE new electric crane erected at the 
military port of Bizerta, on the 
coast of Tunis, is the largest 

which has been constructed in France up 
to the present time. The order for the 
crane was given by the French government 
to the Fives-Lille Company, which makes 
a specialty of this kind of work. It is 
erected upon the quays of the Sidi Ab- 
dallah arsenal, and is designed to carry a 
load of 130 tons, while the total weight 
of the crane is nearly 400 tons. The load 
is handled at a distance of 100 feet over 
the edge of the quay. As to the main 
points of construction, the crane consists 
of a strong central pylon upon which is 
mounted a horizontal beam of iron-work 
for carrying the load. The beam is made 
to rotate about the top of the pylon upon 
a pivot. The length of the horizontal 
beam is 160 feet. Rolling upon a track 
along the main beam is the carriage for 
handling the load. It is fitted with two 
independent motor-driven drums. At the 
other end of the beam is a counterweight 
of 100 tons for balancing the load. One 
of the drums is used specially for lighter 
loads, ranging up to twenty tons, while 
the other drum runs at a slower speed and 
carries the heavy loads, up to 130 tons, 
which is the maximum capacity of the 
crane. Both drums are fitted with motors 
of forty-five-kilowatt capacity. The car- 
riage is moved by a ten-kilowatt motor. 
For rotating the main arm of the crane 
there is a fifteen-kilowatt motor placed in 
the tower. An improved system of elec- 
tromagnetic brakes is used. 


A new company has been formed at 
Paris known as the Compagnie Parisicnne 
d’Electricité and its object is the erection 
and operation of electric plants in the 
region of Paris. The formation of this 
company is the outcome of the negotia- 
‘tions which have been made by the city 
in order to provide for the supply of cur- 
rent in the future. A concession has been 
awarded to the new company by the city, 
following the recent decision made by the 
municipal council. That the present com- 
pany is an important one will be seen by 
the fact that it is capitalized at $10.000,- 
000. Its duration is fixed at a period of 
ninety-nine years. 


Steam turbines of the Westinghouse 
type are to be used in a new plant 


(By Our Special Correspondent.) 


which will soon be set up at Bergamo, 
Italy. The plant is controlled by a local 
company known as the Carlo Sanchi Com- 
pany, and it recently placed the order for 


the steam-turbine outfit with the Havre- 


works of the above-mentioned firm. One 
of the turbine groups will consist of a 
Westinghouse steam turbine and alter- 
nator having a capacity of 1,300 kilo- 
watts and operating at 1,500 revolutions 
per minute. The alternator is of the 
three-phase pattern and is designed to fur- 
nish 7,500 volts at fifty cycles. In the 
plant will also be installed a steam-engine 
group of 600 kilowatts capacity. A Bellis 
& Morcom engine is coupled to a three- 
phase alternator of the company’s make, 
which also delivers 7,500 volts. Both the 
steam turbine and the engine are fitted 
with Westinghouse-Leblane condensers. 
In the case of the turbine, the condenser 
has a capacity of 25,000 pounds of steam 
per hour. The outfit which is to be set 
up in the boiler house comprises four 
Babcock & Wilcox boilers, with other ap- 
paratus. 


It is reported from Berlin that the 
Japanese and Russian governments are 
engaged upon a project which consists 
in erecting a series of radio-telegraph 
posts throughout Siberia, so as to afford 
communication between the two countries 
by this means. It appears that the project 
is to be ratified at the next congress of 
radio-telegraphy. 


St. Petersburg is to take an important 
step as regards the adoption of electric 
traction. According to the present plans, 
the whole of the tramway lines throughout 
the citv are to he changed to the elec- 
tric system. A large amount of rolling 
stock and a central station of some size 
will be needed to carry out this project, 
seeing that the total length of track in 
the city lines is figured at 130 miles. The 
change-over will be carried out within six 
vears. The first section, thirty miles in 
length, is now finished. The work is 
heing carried out by the Westinghouse 
company. For operating this section of 
the lines a central station has been located 
upon the Obvodnv Canal, where it can re- 


ceive coal from barges. Parsons turbines 


are used in this case, and there are three 
turbine-alternator units placed in the dyna- 


mo room. These turbines operate at 1,500 
revolutions per minute and are rated at 
2,200 kilowatts, delivering 6,600 volts at 
twenty-five cycles. The boiler room con- 
tains six double boilers, and the plant is 
also equipped with a battery of 130 cells 
of accumulators. Five substations are 
used for the line, and each of these will 
have a capacity of 1,000 or 2,250 kilo- 
watts, according to its location. In the 
substations are installed a set of oil trans- 
formers which receive the main current 
from the central station at 6,600 volts. 
At the secondaries of the transformers the 
voltage is 370 volts three-phase. This is 
used upon rotary converters which supply 
direct current at 600 volts for the trolley 
wire. Different capacities, either 500 or 
150 kilowatts, are used for the rotaries, 
and the machines are started up by a 
small three-phase motor, or else a stor- 
age battery which the station contains can 
be used for starting if need be. The 
rolling stock used upon the first section, 
consists of 200 motor cars. Each of the 
cars is fitted with two forty-horse-power 
motors. The old horse cars may be used 
as trailers. 


Owing to its great height (300 metres), 
the Eiffel Tower is specially adapted for 
use as a radio-telegraph station, and to 
this end it now has a mast wire hanging 
from the summit, and upon the grounds 
at the foot of the tower is placed a small 
building with apparatus, which is under 
the direction of Captain Ferrié. Al- 
though the post is equipped with apparatus 
of only twelve horse-power, it has been 
verv successful of late in sending signals 
to different points in France, and also 
to the Mediterranean region. Messages 
can now be sent as far as Bizerta, the 
French militarv port not far from Tunis. 
Signals were also received at the port of 
Casablanca in Morocco, during the recent 
troubles in that region, and the vessels of 
the fleet in the different Mediterranean 
ports can now communicate with Paris. 
It is proposed to increase the power of tiie 
Eiffel Tower plant and to provide it with 
apparatus of a much larger capacity, 80 
as to increase its range of action. ‘The 
opinion has been expressed by competent 
persons that with sufficiently powerful ap- 
paratus there is no doubt that signals 
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could be sent across the Atlantic so as 
to connect with America. 


Motor-driven plants for city water 
pumps are now coming into use on the 
Continent, and an example of this kind is 
the recently erected plant at Milan. It 
was installed by the Swiss firm of Sulzer 
Brothers. In this case there are three 
separate pumping stations, which are 
equipped with electric motors. Current 
is obtained from the circuits of the Edison 
central station. From the pumps, the 
water is sent into forty-five reservoirs 
which are installed in different parts of 
the city. The water is then taken up by 
pumps placed at each of the reservoirs 
and sent at high pressure into the city 
water mains. Such plants can be operated 
very successfully, as is proved in the pres- 
ent case. 


Among the new projects for electric 
railroads may be noted the line which 
is to run between Milan and Genoa. This 
will be one of the longest lines in Italy, 
as the distance is about eighty-five miles. 
The road will be double-track and stand- 
ard gauge, using electric locomotives. It 
is expected to run twenty trains per day 
and an express train every two hours, al- 
lowing a total of 6,000 passengers daily. 
The proposed type of passenger train will 
have 150 tons weight and consist of three 
cars of fifty places each. A forty-five-ton 
locomotive is used, having double bogies 
and fitted with four 220-kilowatt motors. 
The maximum speed of the trains will be 
seventy-five miles an hour. A consider- 
able number of freight trains will also 
he run hetween the two cities. These will 
weigh 700 tons and make a speed of 
twenty-five miles an hour. Each train 
will be made up of thirty cars. There 
will be no grade-crossings on the line. 
It is stated that there are to be no less 
than nineteen tunnels on the road, one of 
which is twelve miles long, and a great 
number of bridges will span the roads. 
For the current supply a hydraulic station 
is to be erected, which will contain ap- 
paratus to the extent of 25,000 kilowatts. 
The estimated cost of the enterprise is 
$47,000,000. 


Upon the Rhine, near Laufenburg, is 
to be erected a hydraulic plant of some 
size which will utilize the power of that 
stream. The concession for the plant has 
already been granted to a syndicate 
formed by the Felten-Guilleaume-Lah- 
mever Company, of Germany, and the 
Swiss Compressed Air and Electric Com- 
pany, of Berne. As the plant lies near the 
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frontier the current will be used both 
in Germany, in the southern part of 
Baden, and also in the northern part of 
Switzerland. It will be employed mainly 
for electro-chemical purposes. The fall 
of the Rhine has a large volume and a 
small head of water, the latter being ten 
feet, and the volume of water ranging 
from 260 to 5,000 cubic metres, according 
to the season. The present designs call 
for a capacity of 50,000 horse-power. 
There will be installed ten turbine-alter- 
nator sets of 5,000 horse-power each, be- 
sides the exciter and pump turbines. 


At St. Petersburg there will be held an 
exposition of lighting and heating appara- 
tus, starting in the month of December 
next. It is under the auspices of the 
Imperial Russian Technical Society, and 
includes methods of all kinds, in which 
electrical apparatus will have a prominent 
place. The exposition will last for two 
months. Its object is to show the public 
the comparative values of the different 
systems. During the period a congress 
will be held in which these subjects will 
be treated by specialists. Arrangements 
are being made to have the apparatus 
transported by the railroads at reduced 
rates and duty-free. A series of confer- 
ences upon leading technical questions re- 
lating to the exhibit is being arranged for 
by the society. C. L. DURAND. 

Paris, October 26. 


EEE caneeeee 
Union Pacific Railroad’s 
Testing Laboratory. 

One of the most complete railroad test- 
ing laboratories in the country has been 
completed at the new Omaha shops of 
the Union Pacific Railroad Company. 
The laboratories occupy part of the new 
shop office building, the offices of the 
chemist and engineer of tests and the 
test room on the ground floor being con- 
nected with the chemical laboratory on 
the second floor by an clectric elevator. 
The walls of both laboratories are of 
pressed brick and the ceiling of wood to 
eliminate as far as possible trouble and 
annovance from fumes. 

In the test room the machinery, all 
of which is electrically driven, includes a 
250,000-pound Riehle automatic machine 
for tensile tests. The records of this ma- 
chine are made autographically. A similar 
50,000-pound Riehle automatic machine, 
milling machine, shaper, lathe, drill press, 
hacksaw and bench grinder, are also part 
of the equipment of this room, which in- 
cludes a complete set of apparatus for 
testing cement and soapstone storage 
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tanks. The room is lighted with Cooper 
Hewitt mercury vapor lamps. For con- 
veying material to the testing machine 
there is a tramway with chain hoists. 

Every modern device for use in the 
work for which it is intended is included 
in the equipment of the chemical labora- 
tory. In addition to the main room there 
are several special departments for pho- 
tographic work, bacteriological investiga- 
tions, electric experiments, a balance room, 
and a stock room for chemicals and sup- 
plies. The tables are covered with vitri- 
fied tile and the walls of the hoods are 
lined with white glazed tile. 

For this laboratory a complete equin- 
ment has been provided of Sartorius and 
Troemner balances, a Berthelot-Mahler 
bomb calorimeter, microscopes for inves- 
tigations in bacteriology and metallurgy, 
a spectroscope, constant-temperature ovens 
with thermostats, a high-pressure auto- 
clave for experiments with boiler waters, 
calorimeters and standard thermometers, 
in addition to the usual apparatus. 

Besides the routine testing, inspection, 
and analysis of various materials to as- 
certain if they conform to the company's 
specifications, its laboratory workers are 
constantly engaged in original investiga- 
tions, both chemical and physical, into the 
properties of the various materials that 
come into railway engineering. One 
unique investigation carried out by this 
department was a study of weed growth, 
the results of which partly determined 
the design of the company’s gasolene weed 
burner. 

The inspection and test department of 
the Union Pacific has direct charge of 
details of various tests and inspections, 
not only on the Union Pacific, but also 
the associated Harriman lines. The in- 


spection burcau has charge of the accept- 


ance or condemnation of all materials pur- 
chased for the associated roads, including 
locomotives, rolling stock, and all main- 
tenance-of-way materials, as well as bridge 
structure. 

The organization of the inspection and 
test bureau, under the chief chemist and 
engineer of tests, is as follows: 

An assistant engineer of test and four 
resident inspectors in charge of the phys- 
ical laboratory. An assistant chemist with 
four analysts, a photographer and bac- 
teriologist in charge of the chemical lab- 
oratory. Besides the resident chemists 
there are two traveling chemists who su- 
pervise the operation of water-treating 
plants. The non-resident force is divided 
into a number of districts in charge of 
resident inspectors, | 
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PRESENT CONDITION OF ELECTRICAL 
—"" "INVENTIONS. 


BY WILLIAM STANLEY. 


Twenty-five years ago the phenomena 
accompanying the flow of electrical cur- 
rents were not generally understood; to 
be sure, their relationship had been 
mathemtacally explained by physicists, but 
this knowledge was confined to the chosen 
few. The diffusion of these principles and 
the substitution of physical for mathe- 
matical explanation among inventors and 
engineers was the first step in the de- 
velopment of the electrical arts. Few 
new phenomena of primary importance 
have been discovered during this period 
and probably very few more will be here- 
after, for the reactions accompanying the 
continuous and periodic production of the 
magnetic field and the establishment of 
electrostatic stresses now seems to us to 
be complete. 

Our efforts during the past twenty-five 
years have, therefore, been focused on ap- 
plying these primary principles to the pro- 
duction of useful forces resulting in use- 
ful work, and the record is a glorious one. 
We (and by “we” I mean, of course, the 
workers of every land) have progressed 
from the toy apparatus of the “seven- 
ties” to the monster power-houses of to- 
day. These results have been obtained, 
first, by the careful observations, experi- 
ments and tests of the inventors who have 
furnished the arrangement of apparatus 
necessary to accomplish the desired ends, 
and who have discovered or invented 
simple and reliable means for utilizing the 
phenomena that men of science gave them, 
and second, by the application of en- 
gineering methods to the development of 
the art. In this latter work the great cor- 
porations have been most useful, for with- 
out their aid the dreams of many inventors 
would have faded like visions of the night. 
I believe the contributions from the two 
sources to have been entirely distinct and 
independent, for the inventor has given 
little assistance to the development of en- 
gineering, and I know of no invention or 
discovery of primary importance that was 
born in the laboratory of a trust. 

The unconscious aim (if I may use such 
a term) of all this work has been to offer 
to any man in every civilized country the 
one element necessary to increase his pro- 
ductive power—to increase the strength of 
his hands by muscles that know no fa- 
tigue. 

The journey toward the establishment 
of this condition is nearly over. We are 
ready to systematically equip Massachu- 
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setts, for example, with electrical high- 
ways to such an extent and so perfectly 
that every citizen of the commonwealth 
can have power and its productions at a 
reasonable cost, and in any quantity. 
The factors of the problem are well 
worked out; the devices necessary well 
understood, the engineering and construc- 
tion work simplified. Reduced to its es- 
sential terms the undertaking is found to 
be dependent on our ability to vary the 
factors of the electrical energy we employ 
(the pressure and quantity) without un- 
duly adding to its cost. It is now more 
than twenty years since the transformer 
demonstrated this fact and opened the 
door between the laboratory and the out- 
side world. We have a right to be satis- 
fied with the results—they are satisfactory. 
What are we coming to? In what di- 
rection will our future efforts press? The 
dominant motive of the past generation 
has been centralization—the gathering to- 
gether of all work of a similar character 
in one place—the extermination of the 
individual and individual efforts and the 
strengthening of trusts. The war-cry has 
been, “Thou shalt not work for thyself.” 
Is it possible that this era will be fol- 
lowed by a period of decentralization? If 
s0, the distribution of power to all who 
wish for it will be the cause. 
We:have many problems before us— 


physical, problems of the laboratory—en- 


gineering problems afield, and social prob- 
lems that encircle our conditions of life. 


To my mind the latter are the most im- — 


portant, for the former can only be pres- 
ent when the conditions of life are ar- 
ranged in a satisfactory manner. 

The electrical engineer has won his 
place beside his elder brothers, and he 


must assume -his share of the general bur- 


den. The conditions of the average edu- 
cated engineer is far from satisfactory. 
The extermination of all competition by 
the trusts has reduced his opportunities 
and left him largely at their mercy. Tn- 
centive to individual work has nearly dis- 
appeared, for the influence of the trusts 
can not now be successfully opposed. As 
the matter stands to-day, only the well-to- 
do can afford to pursue physical investi- 
gations. The artisans of the country, the 
bricklayers, masons and trades workers in 
many places, are as well or better paid 
than the designers of intricate electrical 
machinery. That is to say, manual skill 
commands as high a price as the efforts 
of the technically traincd—the educated 
man. 

In Germany the dissatisfaction of this 
class is a factor in the social problem. 
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The great corporations are getting their 
technical work for practically nothing. 
Unless these conditions are changed, un- 
less individual opportunity ig again 
opened, we may be sure that the art, as 
an art, will languish. To-day the percent- 
age of men investigating new physical 
principles or: those attempting to apply 
well-known principles to the production 
of new appliances is far less than it was 
ten years ago, although the number of men 
trained to this kind of work is far greater, 
for it is now generally believed that no 

man can hold his own work—if it is im- 

portant—can reap the benefits of his 

labor, 

To quote one instance, a most valuable 
and revolutionary invention was copied 
before it came out of the patent office. I 
believe these conditions must change. 

Reforms and reformers are not popular, 
but they are sometimes necessary. The 
principles of Federal rights—the theory 
of patentability and the methods of de- 
termining patent causes—were designed 
for less complex conditions. As they stand 
at present, they appear to have been de- 
vised to assist the unscrupulous rich to 
overwhelm the poor. If we are to en- 
courage the founders of new arts, we must 
remedy these matters, for they are not 
conditions of the future, but living issues 
of the hour. 

—_——__ + _ 

The Annual Report of the New 
York, New Haven & Hart- 
ford Railroad Company. 

The annual report of the New York, 
New Haven & Hartford Railroad Com- 
pany for the year ended June 30, 1907, 
shows total gross earnings from operation 
of $55,601,936.32, less operating expenses 
of $37,850,081.71. The net earnings for 
the steam railroad lines were $17,751,- 
854.61. The net earnings for the street 
railways were $3,615,899.69. The net 
earnings for the steamship lines were 
$635,127.22. 

The gross earnings show an increase 
of about five per cent over the previous 
year. The operating expenses in- 
creased about seven per cent, due to & 
large increase in wages and in the cost of 
material necessary for the operations of 
the company. There was also an increase 
of twenty-five per cent in the per diem 
rate for the use of freight cars. 

The report states that the electrifica- 
tion of the New York division between 
Woodlawn and Stamford has been practi- 
cally completed, and electric service 10- 
augurated for local trains between New 
York and New Rochelle, and New York 
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and Portchester. The complete change 
from steam to electric traction for all 
passenger service on this section has been 
made effective during the present month. 
Among the new equipment which has been 
contracted for is thirty-five electric lo- 
comotives, 160 open electric cars, 202 
closed electric cars, four electric express 
cars, twenty-eight electric snow plows, and 
miscellaneous cars. 

The merger of the New York, New 
Haven & Hartford Railroad Company 
with the Consolidated Railway Company, 
on May 31, 1907, added 300,000 shares 
of capital stock, making the total issued 
capital of the company on June 30, 1,218,- 
781 shares. Of this, 247,977 shares are 
held in the treasury of subordinate com- 
panies, whose capital stock is all owned 
by the New York, New Haven & Hart- 
ford. 

The properties of the Connecticut Rail- 
way and Lighting Company, consisting of 
193.48 miles of urban and interurban 
electric lines, operating in territory con- 
tiguous to the New York, New Haven & 
Hartford company’s electric railways, 
and of numerous city gas and electric 
lighting plants, all located within the 
state of Connecticut, were acquired by 
lease for 999 years at a varying rental 
from August 1, 1906, to August 1, 1914, 
and at a fixed rental thereafter. Pur- 
chases were also made of the stock of the 
Meriden, Southington & Compounce 
Tramway Company, of the New Milford 
Power Company, cf the Housatonic 
Power Company, and of the stock and 
securities of the Rhode Island Securities 
Company. The latter is the sole owner 
of the stock of the Rhode Island Com- 
pany, which controls, through leases, 295 
miles of electric railways situated in the 
cities of Providence and Pawtucket, and 
adjacent territory in the state of Rhode 
Island. 

For simplification of operation, the 
street railways, electric light, gas and 
water supply companies in Connecticut 
owned and controlled by the New York, 
New Haven & Hartford company have 
been, since June 1, 1907, operated under 
a contract by the Connecticut company, 
all of whose capital stock is owned by the 
New York, New Haven & Hartford com- 
pany, which provides for the payment 
monthly of all the net earnings, which re- 
sults are shown in the income account and 
are not included in either the gross earn- 
ings or operating expenses of the railroad 
company. 

On May 31, 1907, by authority of the 
stockholders and in accordance with an 
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act of the state of Connecticut authoriz- 
ing the same, a merger was effected of 
the Consolidated Railway Company and 
the New York, New Haven & Hartford 
Railroad Company, under the name of 
“The New York, New Haven & Hartford 
Railroad Company.” 

The New York, New Haven & Hartford 
Railroad Company, as to-day constituted, 
is the owner directly of all the railroads, 
electric urban and interurban lines, light- 
ing, gas and water supply companies 
formerly owned and operated under the 
separate companies known as the New 
York, New Haven & Hartford Railroad 
Company and the Consolidated Railway 
Company. 

The Connecticut company operates 
640.17 miles of street railway lines, of 
which 411.01 miles are owned and 
229.16 miles are leased. The Connecticut 
company also operates gas, electric light- 
ing, water and power plants at Branford, 
Waterbury, New Britain, Greenwich, Nor- 
walk, Naugatuck, Suffield and New Mil- 
ford. 

The Rhode Island company operates 
310.9 miles of street railway lines, of 
which 43.89 miles are owned and 267.01 
miles are leased. 


—— arh 


Long-Distance Wireless 
Telephony. 

A brief description is given here by 
R. A. Fessenden of the apparatus which 
he has devised for use in his experiments 
in wireless telephony. By means of this 
apparatus it has been possible for some 
time past to maintain telephone communi- 
cation between Brant Rock, near Boston, 
and New York city, a distance of nearly 
200 miles, seventy-five per cent of which is 
overland. For this purpose an alternat- 
ing-current generator is employed, which 
may run at a frequency of 100,000 cycles 
a second. The normal frequency of op- 
eration is 81,700 cycles. The open-cir- 
cuit voltage of this machine is 150, and 
the available output is about one kilo- 
watt. By an ingenious method of over- 
coming the difficulty of a narrow air- 
gap, machines rated at ten kilowatts mav 
be constructed and at the same time it is 
possible to design the machine so as to 
give a frequency of 250,000 cvcles a 
second. In operation, the transmitter is 
generally placed directly in series with 
the antenna and the armature of the 
high-frequency alternator. In this use, 
the current, with the transmitter short- 
circuited, is about six amperes, and with 
the transmitter in circuit, about five am- 
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peres. In talking from a local point near 
Brant Rock, speech is transmitted over a 
wire to the wireless station, then relayed 
wirelessly to New York, and again relayed 
over a wire to the receiving station. The 
type of relay employed is that known as 
the “trough” relay. This consists of a 
double differential magnetic circuit with a 
pivoted armature, to which is attached a 
spade of thin platinum-iridium, which 
dips into a trough containing carbon pow- 
der. The sides of this trough are formed 
of platinum-iridium sheet. This relay 
is used both for transmitting and re- 
ceiving. It is very sensitive and amplifies 
speech about fifteen times without loss of 
distinctness. It will amplify fifty times, but 
then the speech becomes somewhat indis- 
tinct. For tuning, a variable transformer 
is employed, which resembles a Wheat- 
stone rheostat, although its action is not 
dependent upon contact at all. It has 
been found that when wire is rolled on 
a metallic cylinder, it makes contact at 
irregular intervals. The metallic cylin- 
der is, therefore, formed of an undivided 
tube of pure electrolytic copper, which 
acts as a short-circuited secondary of a 
transformer. When it is desired not to 
change the resistance, a sheet of mica is 
slipped between the wire and the cylinder 
without affecting the action of the trans- 
former. The speech received at New York 
with this apparatus was about three times 
as audible, this during the daytime, with- 
out the use of a relay. Professor Fes- 
senden believes that a simple system of 
this kind will come into extensive use on 


. shipboard, since it does not necessitate 


the employment of a skilled operator, and 
it can be run continuously without ad- 
justment. In fact, the system can be ar- 
ranged so as to be utilized either for wire- 
less telegraphy or telephony, the change- 
over from one system to the other being 
accomplished by the mere throwing of a 
switch. It is also believed that for tele- 
phoning across large bodies of water, 
wireless telephony will in time have the 
monopoly. Since it has been possible to 
telephone over 200 miles during the day- 
time with an expenditure of only 200 
watts, it should be possible to telephone 
in the daytime between England and 
America with an expenditure of less than 
ten kilowatts. For this purpose a mast 
600 feet high will be used. That used 
during the New York-Boston transmis- 
sion was only 200 feet high. Professor 
Fessenden also believes that, in the fu- 
ture, the wire trunk lines of many present 
telephone svstems will be superseded by 
wireless trunk lines. The latter are much 
cheaper to install and maintain than the 
cable svstems.—Electricun (London), 
October 4. 
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The Clement “ Automanual” 
Telephone Switchboard 
System. 

The Clement “Automanual” switch- 


board telephone system is a combination . 


of the old manual system and certain 
standard parts taken from the automatic 
telephone systems. The undesirable fea- 
tures of both systems are claimed to be 
eliminated, and it is stated that an actual 
saving of from forty to eighty per cent 
is effected in operation. 

The equipment consists of an automatic 
switching outfit at the central station, 
operated by operators. The necessity for 
a subscriber’s dial or sender is eliminated, 
and the substation telephone is iden- 
tical with the standard common bat- 


tery instrument used in all manual 
systems. The subscriber’s station, his 
line to the central office, and the 


line connections on the main frame, 
with their protective devices, are the same 
as in all standard common battery equip- 
ments. The differences are within the 
main frame at the central office, the 
“Automanual” equipment being substi- 
tuted for the ordinary switchboard. Fig. 
1 and Fig. 2 show, respectively, the top 
and bottom views of the operator’s equip- 
ment, consisting of keys only, and the 
automatic switching apparatus. 

Each operator’s position is equipped 
with controlling keys somewhat similar 
to those of a typewriter. Each key set 
enables the operator to take and dispatch 
one call at a time. There are only “A” 
operators, the system eliminating “B” or 
trunking operators. A subscriber calls by 
taking down his receiver. He is instantly 
connected to an idle operator. Incoming 
calls are distributed among the operators, 
and as the number of operators is in- 
creased or decreased, the distribution ad- 
justs itself to meet the varying conditions. 
When only one position is in service, all 
calls come to that position. The opera- 
tor, sceing the signal on her idle key set. 
takes the number and sets it up on the 
keys. Her work on that call is then 
finished. Her sole function is to take the 
numbers and set them up. If the sub- 
scriber wants to secure a long-distance or 
toll connection, or to make a complaint, 
or to ascertain a number, the operator 
adheres to her function and merely sets 
up the keys so as to put the subscriber 
through to the person or department de- 
sired. 

A number having been set up on the 
keyboard, the switches commence to op- 
erate, and through successive steps auto- 
matically taken and directed, the line cors 
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responding to the number set up ts se- 
lected and tested, and if found idle, the 
subscriber is rung in the usual manner. 
If he is a party-line subscriber, current of 
the proper frequency is selected, or the 
proper combination is made so’ as to call 
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Fie. 1.—Tor View or CLEMENT 


him selectively. If the line is busy or the 
subscriber does not answer, the calling 
subscriber is automatically notified of the 
fact. 

As soon as the switches have sclected 
the line wanted, the particular operator’s 
key which was employed to haudle that 
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and restored to normal condition ready for 
use by other lines. This enables the lines 
to be called again without delay and ef- 
fects an economy in apparatus and cable. 
The equipment and operation of the 
chief operator’s, monitor’s, wire chicf’s 
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‘‘AUTOMANUAL” SWITCHBOARD. 


and other auxiliary desks or positiou arc 
the same as with standard manual prac- 
tice. 

The design of the switches and relays 
and the method of mounting these result 
in a great saving of space, and all the 
operators for a 10,000-line exchange, it 


Fie. 2.—Bottom VIEW OF CLEMENT ‘‘AUTOMANUAL” SWITCHBOARD. 


call becomes disconnected, and all the op- 
erators are locked out during the con- 
tinuance of the conversation between the 
subscribers. When the subscribers have 
finished the conversation and hung up 
their receivers, all the connecting appar- 
atus between their lines is instantly cleared 


is said, can be accommodated in a roon: 
twenty-five by thirty feet. 

The system has been developed by 
Edward E. Clement, a well-known elec- 
trical engineer and patent expert of Wash- 
ington, D. C. The National Engineering 
Corporation was organized by James p, 
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Hoge, of Cleveland, Ohio, to work out 
Mr. Clement’s inventions, and a number 
of well-known operating telephone men are 
interested in the company. A laboratory 
was opened originally in Washington, a 
factory later being established in Balti- 
more, where machinery was installed and 
the business of manufacturing carried on. 
Still later, realizing that the factory in 
Baltimore was not properly located to 
handle the manufacturing business, the 
National Engineering Corporation con- 
solidated August 1 last with the North 
Electric Company, of Cleveland, Ohio. 
The latter company secured complete con- 
trol of the United States and Canadian 
patents. 

A contract has been made for the in- 
stallation of an “Automanual” switch- 
board at Ashtabula, Ohio. This will be 
put in operation early next year. 

a 0M 
Electric Law. 

At the recent meeting of the Kansas 
Gas, Water, Electric Light and Street 
Railway Association, held at Topeka, 
Kan., John C. Nicholson, president of 
the Newton (Kan.) Electric Light Com- 
pany, read a paper entitled “Electric 
Law.” While a good deal of the author’s 
statements are of importance locally, 
there are some features which have a 
wider application, and the following 
excerpt is printed as of interest because of 
the lack of discussion upon this topic: 

Electric companies furnishing current 
to the public generally and using the 
street for such purpose are quasi-public in 
their nature, and the public has certain 


rights with relation to the public-service 


corporation which it does not have with 
the strictly private company. Public- 
utility companies have no right to dis- 
criminate in charges for the same service. 
The legislatures and the courts are giving 
the people enlarged powers over all public- 
utility companies, and the extent to which 
it will go no one can tell. The only bar 
remaining, so far as I know, is the stand 
the courts have taken that the legislature 
or commissions created by it can not con- 
fiscate private property; in other words, 
that the owner is entitled to a reasonable 
return, but on what he is entitled to a 
reasonable return is still in doubt. Is he 
entitled to interest on his investment, or 
interest on the present value of the plant; 
and if so, what rate of interest is a reason- 
able return, are still mooted questions. 
It is admitted that the farmer may double 
his money each year, or the ziner make 
1,000 per cent each year, or wie specu- 
lator even do better, but it is quite the 
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thing to say that the owner of public 
utilities is only entitled to interest on the 
money invested. At least, not to more 
than a reasonable return on the physical 
value of the plant. 

The police power is the most com- 
prehensive and far-reaching law in this 
country of ours. It is subject only to 
the rights ceded to the United States by 
the constitution. Its exercise is calculated 
for the efficient protection, enjoyment of, 
the control over lives, property, public 
welfare, peace, health, safety, prosperity 
and morals, and it may protect the com- 
munity against the injurious exercise by 
any citizen or natural or artificial person 
of his or its own right. This undefinable 
law controls the location of poles or re- 
moval of same, the stringing of wires or 


removal of same, lighting the streets by. 


city or by contract, grading of streets 
and obstructions therein, fire protection, 
nuisances, etc. Ordinances of this nature, 
however, must not extend beyond a just 
regulation of rights for the public good, 
and when they unreasonably abridge or 
burden the privileges which the police 
power is to conserve they are invalid. 
Whether or not such ordinances are rea- 
sonable is for the court to decide. The 
police power can not be delegated or given 
away by franchise contract or otherwise. 
For example, a franchise does not permit 
the maintenance of a nuisance or. the 
operation of a plant in a manner danger- 
ous to life or property. 

Cities of the first class may under cer- 
tain conditions grant franchises for not 
exceeding thirty years, while cities of the 
second and third classes may grant fran- 
chises for not exceeding twenty years. 
Cities of either class may buy, construct 
and operate light and water plants, but 
no city is authorized to grant an exclusive 
franchise, and whether or not it can build 
its own plant during the life of a fran- 
chise to a private company is to be seen. 
Under the police power the city has a 
right to fix a maximum rate to con- 
sumers, but once fixed in the form of a 
contract it is binding. 

Chapter 105 of the laws of 1905, pro- 
vides that the lot owner may recover 
damages for injury to trees planted with- 
in the curb line of the street the same as if 
the same were planted on his lot. In 
Ohio, where the fee to the centre of street 
is in the lot owner, the court held that 
the lot owner had the right to have the 
trees remain and grow there without in- 
jury, whether such injury was necessary 
or not, to the use of the lines of such 
telegraph company. Our Supreme Court 
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has not passed on the question. An elec- 
trical company has no power to enter upon 
private property for the purpose of cut- 
ting off branches of trees overhanging the 
sidewalk or street. If it desires to enter 
upon private property it must obtain per- 
mission ; if not, it will be liable for tres- 
pass and damages. 

The duty is imposed on the company 
of erecting its poles in such a manner as 
not to interfere with the abutting owners’ 
right to ingress and egress, and of so con- 
structing its lines as not to interfere with 
or impede the public in its use of the 
streets or render them dangerous to pub- 
lic travel, and maintaining them in a 
safe condition. In New York the court 
enjoined the company from erecting a 
pole in front of plaintiff’s place of busi- 
ness, which created a hindrance to free 
access to the store. 

The company is bound to use the ut- 
most care in the maintenance of its wires, 
and if a wire falls or breaks, the company 
is liable for any injury caused thereby, 
unless it be some latent defect, which 
by the exercise of reasonable care it could 
not detect. If a storm of unusual and 
extraordinary severity causes a wire to 
fall and it is permitted to remain an un- 
reasonable time the company is liable for 
injury caused thereby, otherwise not. If 
the company permits a live wire to remain 
exposed for a long time, it is liable, or 
if it permits it to remain after notice has 
been given, it is liable. Most of the 
cases coming under this rule are where 
telephone wires have broken and fallen 
across high-tension electric wires. 

The relation of the company to em- 
ployés for perscnal injuries is largely one 
of fact, but the general principles are bet- 
ter defined. It is the duty of an electrical 
company to use reasonable care, to fur- 


. nish its employés with safety appliances 


and to keep the same in reasonable repair, 
and this duty can not be delegated so as 
to relieve the company. Reasonable care 
and prudence is a relative term and de- 
pends on the facts in each case. 

One who chooses to enter the em- 
ployment of an electrical company as- 
sumes the risks incident to the employ- 
ment, and which he has no reason to ex- 
pect to be counteracted or removed. The 
company is not compelled to furnish 
printed rules. If the employé chooses 
the more hazardous of two methods he 
does so at his own risk. 

The courts are not in harmony as to 
the liability for accidents due to elec- 
tricity, and a different rule governs for 
high-tension and low-tension currents. 
The true rule seems to be that the degree 
of care changes with changing circum- 
stances, and must be in proportion to the 
danger. 
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A New Mineral Industry. 

A description is given here by Jacques 
Boyer of a new industry, that of extract- 
ing radioactive minerals from their ores, 
which has been established at Nogent-sur- 
Marne, France, by A. de Lisle. This in- 
dustry bears little resemblance to ordin- 
ary chemical works, as whole carloads of 
minerals are treated for an ultimate prod- 
uct consisting of a few minute particles 
of radium salts, the value of which, in 
the pure bromide, is about $36,000,000 
a pound. Radium has not yet been iso- 
lated in the metallic state; it exists only 
in the form of salts possessed of a greater 
or less degree of activity. These are pre- 
pared by a series of manipulation known 
by the name of “gross treatments” during 
which the radiuin salts are extracted in 
a greater or less degree of purity by 
chemical action. This is followed by 
fractionatings accomplished through suc- 
cessive crystallizations, during which the 
more active salts are separated from those 
less active. The “gross treatment” pro- 
duces a material with an activity from 
fifty to sixty times that of uranium. The 
last fractionatings produce a salt two mil- 
lion times as active as uranium. Various 
sources of radium are treated at these 
works, the principal ones being pitch- 
blende, autunite, chalcolite and thorianite. 
The metals are first finely pulverized at 
ball-mills, crushers, or stamp-mills, and 
are then treated in wooden vats. The resi- 
dues from uranium minerals contain sul- 
phates of almost all the metals. As the 
sulphate of radium is the least soluble, 
the object is to wash out all others, so 
that the materials are subjected to a 
series of washings and attacks, sometimes 
with acids, sometimes with alkaline solu- 
tions, and sometimes with water. To treat 
one ton of residue requires five tons of 
chemicals and fifty tons of wash water. 
‘These processes give a product with an 
activity of about fifty. This is then sub- 
jected to repeated crystallization carried on 
in parallel lines, the crystals, in all cases, 
containing the more radioactive material. 
The first fractionating separates the ma- 
terial into crystals and liquor. The crys- 
tals are redissolved and recrystallized, 
while the liquor ig evaporated until 
further crystallization takes place. The 
crystals from the latter solution are then 


added to the liquor from the more active 
part and in this way, by repeated treat- 
ment, the materials for the market are se- 
cured. During these tests, it is necessary. 
to watch carefully the work and to make 
frequent chemical as well as physical tests 
of the product. At the same factory, 
other substances are also radio-energized, 
which is done by condensing the radio- 
emanation, by means of liquid air, on the 
materials, which are then sealed up in a 
glass tube until required. This treatment 
is used for a number of medicines.—Ab- 
stracted from the Engineering Magazine 
(New York), November. 
< 
The Telephone Cable in Lake 
Constance. | 
A description is given here of the lay- 
ing of a Pupin telephone cable in Lake 
Constance, which was done during the 
present year by Siemans & Halske. 'There 
are a number of cables of the ordinary 
submarine type used now for telephone 
purposes, connecting England with points 
on the Continent or laid across the Baltic 
sea. All these cables are insulated with 
gutta-percha and laid in comparatively 
quiet water. ‘The new cable was laid 
really as an experiment, as the distance 
between Friedrichshafen and Romanshorn 
is only seven and one-half miles, and these 
points are already connected by a cable 
of the usual type. In the new cable 
gutta-percha is not used for insulating the 
conductors on account of its high specific 
inductive capacity. The material which 
is used to reduce the capacity of the cable 
is hydroscopic, such as paper, and must, 
therefore, be protected from moisture. 
Such protection can be secured by. cover- 
ing the paper-insulated conductors with a 
lead sheath, but the lead is not strong 
enough to withstand the hydrostatic press- 
ure existing at the bottom of Lake Con- 
stance. The maximum depth of this body 
of water is about 800 feet, so that some 
construction was necessary to enable the 
lead covering to withstand the pressure. 
To devise a suitable method a number of 


pressure tests were made with various lead 


sheaths, all of which collapsed. It was 
found, however, that when a steel winding 
was placed within the lead, sufficient 
rigidity was obtained to withstand a press- 
ure of 150 atmospheres, which is six times 


that existing at the bottom of the lake. 
The cable itself consists of seven circuits, 
or fourteen copper wires, insulated with 
paper, laid together and covered with a 
further layer of insulation, over which is 
laid the inner steel winding. Next comes 
the lead sheathing and over this the ordi- 
nary coverings and armorings required for 
the different sections of the cable. For 
the deep-sea section but one armoring 
sufficed. At the shore two layers of armor 
were necessary. The land sections of the 
cable are covered with lead without the 
inner steel stiffening, this, of course, not 
being necessary. The cable was made up 
in sections 1,500 feet long and the Pupin 
coils were inserted between the successive 
sections, alternately four coils and three 
coils, so that each circuit has a coil every 
3,000 feet. The ordinary cable sections 
were laid up by machine as usual. At the 
ends the paper insulation was omitted 
and gutta-percha substituted. This was 
to secure a water-tight joint of the cable 
should the sheathing of a coil give way. 
The sections containing the coils were laid 
up by hand, and also covered with lead 
and armored. Before laying the main 
cable, an experimental test was made, dur- 
ing which a short section of cable, contain- 
ing a number of coils, was laid in various 
places. For laying the cable the machinery 
was mounted on a barge used for ferry- 
ing vehicles. This was towed by a tug 
and performed the work satisfactorily. 
After the test an attempt to lay the main 
cable was made on August 9. After a 
short section was down the cable showed 
a fault. Upon drawing it in it was 
found that the sheathing at one of 
the first coils had been punctured. This 
fault was repaired, and the work was 
started again on August 10 and proceeded 
at the rate of three and one-half miles an 
hour, the entire work being completed in 
two hours. The shore ends were con- 
nected and the cables found to work with 
entire satisfaction.—Translated and ab- 
stracted from Electro (Brussels), Sep- 
tember. 
< 
The Sparking-Coll Condenser. 


An account is given here of certain ex- 
periments conducted to determine the 
most suitable place for placing a condenser 
used with the ordinary induction coil. 
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It is usually said that the function of this 
condenser is to take care of the extra 
current, but if this is the case, why are 
not as good results obtained when the con- 
denser is connected across the primary 
winding as when it is placed directly 
across the interrupter? The coil used was 
a two-inch spark-coil with plain trembler 
interrupter. The efficiency of any ar- 
rangement was judged by the maximum 
distance the secondary spark would jump 
continually. It was found with any re- 
sistance in circuit, except that of the coil 
itself, it was better to have the condenser 
across the interrupter than across the 
primary. On reducing the resistance of 
the circuit until the coil was carefully con- 
nected with short leads to two big accu- 
mulators, it was found that either position 
of the condenser gave practically the same 
results. By inserting a resistance between 
the battery and the interrupter, a better 
spark is obtained with the condenser 
across the interrupter than across the in- 
terrupter and resistance. If a second re- 
sistance be connected in the condenser 
circuit, the spark is still weaktr. This, 
it is thought, shows that the function of 
the condenser is not merely to take care 
of the so-called “extra current.” The ac- 
tion seems to be the matntaining of a 
zero potential across the interrupter at 
the time of breaking. This can only be 
done when there is no resistance in the 
condenser circuit or between the condenser 
and the interrupter. Oscillograph curves 
were taken with the condenser in various 
positions. These show that with it in 
circuit the decrease in primary current is 
much more rapid than without it, but 
the condenser does not affeet the current 
at “make” to any extent. With the 
ordinary condenser, there was no tendency 
to set up oscillations in a circuit, but 
when a larger one was added, oscillations 
were set up, although these died out be- 
fore the subsequent spark jumped.—A6b- 
stracted from the Electrical Review (Lon- 


don), October 18. 
< 


The Permeability of Alloyed Irons 
at High Flux Densities. 


A discussion of a series of tests con- 
ducted by E. A. Watson to determine the 
permeability of certain of the new alloys 
of iron is given here by the experimenter. 
The tests were made to determine the 
value of the new alloys for use in gener- 
ators, the object being to see whether the 
decreased hysteresis loss compensated for 
the lower permeability of the material as 
compared with ordinary steel. As the 
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tests were all to be carried out at high 
flux densities, a special apparatus was de- 
signed for this purpose, which consisted 
of a U-shaped iron frame of high per- 
meability, on which were placed the ex- 
citing coils. The ends of this core were 
prepared to receive the samples of the ma- 
terials to be tested. These were stamped 
strips placed side by side without any in- 
sulation between, and with the edges filed 
smooth so as to make good magnetic con- 
tact with the ends of the iron core. Test 
coils were placed in various positions on 
the sample to determine to what extent 
leakage affected the result. The leakage 
was reduced by placing side pieces spaced 
somewhat from the test piece and not sur- 
rounded by the test coils. It was found 
that this practically avoided all error due 
to leakage. Moreover, it was decided that 
the errors due to the reluctance of the 
magnet core and the air-gaps were negligi- 
ble, due to the precautions already men- 
tioned. Various samples, both of trans- 
former iron and of the alloys, were tested, 
the former being intended as a check on 
the measurements of the other. The 
measurements were made ballistically, and 
care was taken to avoid errors due to the 
previous state of the iron. The curves 
showed that the ordinary transformer iron 
was more permeable than the alloyed 
irons, though the difference was not very 
great. It is probable that the permeability 
of this particular iron was not as high as 
that of sheets used for armature construc- 
tion, as it was not intended for use at high 
flux densities. It was found, also, that 
the allowed irons differed considerably 
among themselves. In fact, the perme- 
ability curve of one sample crossed that 
of two others. The results show that it 
is not possible to exceed about 24,000 or 
25,000 lines per square centimetre of ap- 
parent density, the true density being 
about twenty-five per cent greater than 
this. To reach this density with the al- 
loyed iron, a higher excitation is required 
than for the ordinary iron. It was sug- 
gested that in direct-current: machines, 
where the air-gap is greater than that 
necessary for mechanical clearance, the 
latter might be reduced and the saving 
here used for forcing the flux through 
the iron itself. This, it is said, would be 
better than a wide air-gap, since the per- 
meability of the iron is not constant. The 
use of the alloys would effect a consider- 
able saving in hysteresis losses.—Ab- 
stracted from the Electrician (London), 
October 18. 


Eo 767 


Metallic-Filament Lamps. 

A brief description is given here of a 
method of manufacturing metal filaments 
for incandescent electric lamps, which has 
just been patented by the British Thom- 
son-Houston Company. The invention re- 
lates to non-ductile filaments of a refrac- 
tory metal, such as tungsten or molyb- 
denum, made from plastic threads, and 
containing the metal, or a compound, and 
a binder, which are mounted for subse- 
quent treatment upon the supports for the 
finished filaments. Each support con- 
sists of a glass stem carrying nickel wires 
arranged in pairs, to avoid sharp bends 
in the filaments. The filaments are looped 
over these wires and the lower ends of the 
loop again looped over a lower set of 
hooks. The latter looping may be omitted 
if desired. In another construction the 
glass arms are replaced by a bulbous sup- 
port to which the nickel wire hooks are 
attached, as before, in pairs. In pre- 
paring the tungsten filaments, a paste of 
the metal and glucose, with oxides if de- 
sired, may be used. The threads are 
dried by heating in a resistance furnace 
to about 250 degrees centigrade. They 
are then carbonized in a second heater 
at about 350 degrees, after which each 
support is placed in a bulb, which is then 
exhausted, and the filaments heated by 
a current to reduce the oxides and drive 
off part of the carbon. The remaining 
carbon is removed by heating in an oxi- 
dizing atmosphere, and then the filaments 
are heated in a reducing atmosphere, leav- 
ing it in the metallic state—Abstracted 
from the Electrical Engineer (London), 
October 18. 

—__<-@——__—_- 
Iliuminating Engineering 
Society. 

The New York section of the Illuminat- 
ing Engineering Society will hold a meet- 
ing at the Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New 
York city, on Thursday evening, Novem- 
ber 14. A paper will be presented by 
W. S. Andrews, of Schenectady, N. Y., 
entitled “Pioneer Electric Lighting.” This 
lecture will treat of the early development 


of the incandescent electric lamp and cen- 


tral station practice. 
— 0M 


Electric Power for Sao Paulo, 
Brazil. 

The Brazilian government has accepted 
the bid of Guinle & Company, of New 
York city, to furnish electric power in 
Sao Paulo, Brazil. The electric current 
will at first be used for operating the pub- 
lic waterworks system, and later for light- 
ing purposes. 
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Ernst Danielson. 

By the death of Ernst Danielson, the 
Swedish engineers have lost one of their 
most prominent members. Although he 
had scarcely attained middle age, Daniel- 
son had done more to further engineer- 
ing knowledge than is generally possible 
for a man during a long life. Modern 
electrotechnical science has lost one of its 
pioneers, as his name was well known and 
his work appreciated far beyond the 
frontiers of Sweden and of Europe. 

Danielson was born on January WW, 
1866, in Voxna, and after having studied 
at Upsala he was, in 1883, admitted as 
apprentice at the Arboga works of the 
Stockholm Electrical Company. In 1884 
he entered the Technical High Schoo] in 
Stockholm, where he passed his final ex- 
aminations in 1887, and from there re- 
turned to the Arboga works. During 1888 
he experimented in Norrkoping with a 
method of electrical tanning, and after 
these experiments were concluded he was 
appointed assistant engineer to the elec- 
trical company, where he stayed until 
1890, when he went to the United States. 
There he first accepted a position with 
the Wenström Consolidated Dynamo and 
Motor Company, of Baltimore, and after- 
ward with the Thomson-Houston Com- 
pany, of Lynn, Massachusetts, which a 
short time later was consolidated with ihe 
Edison Company of Schenectady, forming 
the present General Electric Company of 
America. While with the Thomson-Hous- 
ton Company, Danielson carried out a 
large amount of exceedingly responsible 
work. In 1892 Danielson was offered the 
position of chief engineer, by the All- 
manna Svenska Elektriska Aktiebolaget, 
of Westeras, Sweden. Before entering 
upon the duties of this position, he, dur- 
ing the summer of 1892, visited works in 
England, France, Switzerland and Ger- 
many. In April, 1895, Danielson left the 
Swedish company in order to enter upon 
a consulting engineering practice in 
Stockholm. Here, among other important 
undertakings, he prepared, at the request 
of Dr. de Laval, proposals for utilizing 
the water power of the Trollhattan Falls. 
During the winter of 1897-8, Danielson 
again visited America, and on his return 
visited most of the prominent electrical 
installations in Switzerland and Italy. 
In 1900 he was appointed to the position 
of technical director -of the Allmanna 
Svenska Elektriska Aktiebolaget, and 
occupied this position until 1903, 
when it became necessary, owing to 
his failing health, to delegate most 
of his work to others. . The last 
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years of his life were spent partly in the 
country, and the last two winters in Ten- 
eriffe and Mentone, where it was hoped 
that he would benefit from the mild 
climate. 

While living in Stockholm, Danielson 
was for some time chairman of the 
Swedish Institution of Civil Engineers 
(Svenska Teknologforinger). In 1906 he 
was elected a member of the Royal 
Academy of Science; he was also a mem- 
ber of the Institution of Electrical En- 
gineers of Great Britain, and of the 
American Institute of Electrical En- 
gineers. 

Danielson’s most important pioneer 
work consists of his researches in the 
three-phase system, and its utilization for 
power transmissions. Having studied 


‘Wenstrom’s inventions—which at that 


time, however, had not been put into prac- 
tical shape—Danielson, as already stated, 
went to the United States. During his 
two years’ stay in America he had excep- 


ERNST DANIELSON. 


tional opportunities for making exhaustive 
practical tests with the three-phase sys- 
tem, and at this early date he became 
convinced of its practical importance. At 
this time (1890) only very meagre results 
had been achieved in Sweden with the 
Wenström three-phase system. On his 
return from America, Danielson devoted 
considerable attention to the design and 
development of lines of thoroughly satis- 
factory three-phase apparatus. After a 
comparatively short period, during which 
time he had worked extremely hard, the 
first machines were completed and were 
found to realize fully all expectations. On 
the basis of experiments with these ma- 
chines, the theory was now still further 
developed, and in this connection, Daniel- 
son drew up his plans for the use of the 
three-phase system for electric power 
transmission on a considerable scale. The 
first work to be carried out was the well- 
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known Hellsjén-Grangesberg power trans- 
mission, the success of which led to sev- 
eral other power schemes, such as Hofors, 
Boxholm, ete. 

_ During 1892 and 1893, when he was 
planning these installations and designing 
the machinery to be employed, theories 
for this type of machine were not alto- 
gether wanting in foreign countries. These 
theories had received, however, but little 
practical confirmation, and Danielson’s 
installations were in reality pioneering 
work, when due regard is paid to the size 
of the whole installations as well as of 
the individual machines, and above all to 
the good results which were obtained. It 
is probably a rare occurrence that installa- 
tions so novel in all details, and carried 
out on such a large scale as those above 
mentioned, should work in such a satis- 
factory manner from the very start, and 
the fact that, after the lapse of twelve 
to fourteen years which have been charac- 
terized by enormous developments in elec- 


- trical science, these pioneer installations 


of Danielson’s are still working, bears 
striking testimony to his engineering judg- 
ment and ability. 

Danielson’s electrical researches did not 
end with the three-phase system and its 
developments. On account of his position 
and of his interest in all branches of 
science, he had opportunities to devote 
himself to other branches of electrical de- 
velopment, in which he accomplished valu- 
able theoretical and practical work. Dur- 
ing recent years he devoted himself mainly 
to the development of the theory of the 
single-phase motor, and the investigations 
which he published constitute very im- 
portant contributions to progress in 
single-phase motors. 

Though his main work relates to electro- 
technical science, Danielson was thor- 
oughly at home in several other branches 
of engineering science, and took a con- 
siderable interest in the utilization of elec- 
tricity in other technical branches. As ań 
instance may be mentioned that, with his 
considerable knowledge of turbines and 
machinery for the utilization of water 
power, it was possible for him clearly to 
realize the features which are necessary for 
hydroelectrical installations, and his 
knowledge of rolling-mill and of miming 
machinery enabled him to appreciate the 
requirements to be met by electric motors 
for this kind of work. It is largely on 
account of this many-sidedness in technical 
knowledge, during a time when the elec- 
trical science was rapidly developing, that 
Danielson’s work has been of such great 
value. Those who knew him personally 
will always remember him as a kind and 
true friend.—Teknisk Tidskrift, August 
24, 1907. 
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The Allegheny County Light 
Company’s Plans and 
Methods of Cultivating 
New Business. 

Pittsburg is located, as is well known, 
in the natural gas belt of Pennsylvania, 
and gas at thirty cents per thousand cubic 
feet, for private consumption, is one of 
the obstacles in the way of the more 
general use of electricity which the 
Allegheny County Light Company has to 
contend with. In fact, until very re- 
cently, the price of natural gas was only 
twenty-five cents per thousand cubic feet. 
For manufacturing purposes it costs 
considerably less and furnishes most 
favorable conditions for the operation of 
small, competitive and isolated gas-driven 
plants. 

The business-securing department of 
the Allegheny County Light Company 
consisted, a few years ago, of a general 
contracting agent, one record clerk and 
one stenographer. The fact that the com- 
pany now employs twenty-eight men in 
its business-securing department, in ad- 
dition to eight in its clerical department, 
speaks for itself, and it believes that the 


Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 
Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


EDITED BY CHARLES A. PARKER. 


Mr. Orr is ably seconded in the com- 
mercial branch of his duties, by his gen- 
eral contracting agent, Wm. A. Donkin, 


WILLIAM A. DONKIN, 
General Contracting Agent. 


a portrait of whom is published in con- 
nection with this article. 

The Allegheny County Light Com- 
pany’s soliciting department at present 
consists of a general contracting agent, 
assistant general contracting agent, two 
expert power solicitors, one illuminating 


' gas and steam equipment with electric 


motor equipment of the proper capacity. 
It has, however, overcome this by carry- 
ing in stock a various assortment of mo- 
tors ranging as high as from seventy-five 
to one hundred horse-power. These mo- 
tors in addition to aiding in securing per- 
manent business and being purchased 
outright by customers, have more than 
warranted the investment by the rentals 
obtained for them from emergency and 
temporary installations. To central sta- 
tions contemplating making an active bid 
for power business, the Allegheny County 
Light Company strongly recommends the 
carrying of a stock of various sizes of 
motors, depending upon the requirements 
of the particular location. 

In connection with this it is interest- 
ing to note that the power load has in- 
creased 3,159 horse-power during the past 
year, and, better still, most of this in- 
crease strikes the off-peak period. In 
view of this the company can, of courre, 
make better rates, and, in many instances 
a clause is introduced in the customer’s 
contract which stipulates that this service 
shall not be used during peak-load hours. 


JosePH McKINLEY, 
Manager Power Department. 


additional expense, etc., is fully justified 
by the business that has been secured 
and its character. 

R. S. Orr, the general superintendent, 
is a broad-gauged business man in the 
truest sense, and the record and growth 
of this great company under his guidance 
has been one of which it may well be 


proud. 


FREDERICK F. KELLOGG, 
Assistant General Contracting Agent. 


engineer, one expert sign solicitor, one 
solicitor whose time is devoted exclusively 
to municipal business, and twenty-two 
general solicitors. 
A VALUABLE POWER-BUSINESS WRINKLE. 
The company’s chief obstacle in secur- 
ing power business (particularly large in- 
stallations) has been due, until lately, to 
inability to promptly replace defective 


ROBERT A. WESTFALL, 
Who Looks After Municipal Business. 


FIRM BELIEVERS IN PUBLICITY. 

This company’s officials are firm be- 
lievers in publicity, and have found the 
advertising matter which they receive 
regularly from several advertising com- 
panies for distribution among their pros- 
pective lighting and power customers a 
valuable aid. It not only constantly keeps 
the company before this latter class of 
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business, but has in many cases paved the 
way for the solicitor and gained him an 
interview which usually results in the 
closing of contracts. It also keeps the 
company’s service before possible con- 
sumers, so that, in case of a breakdown, 
they know where to turn for the quickest 
relief, and the service, once installed, 
usually becomes a permanent fixture. 

The spicy, up-to-date arguments pre- 
sented in this advertising matter keep the 
company’s service well in the mind of 
prospective power users, and the inquiry 
(which-is sure to result, sooner or later), 
in response to this clever and persistent 
advertising is followed up by aggressive 
work on the part of the soliciting force 
which has resulted in placing the power 
load on a very profitabe footing. 

Where the company has had to contend 
with an obstinate customer, one who 
would not see the advantage of central 
station service—it has often gone so far 


DREW JOUNSON, 
Manager Electric Sign Service. 


as to install and lend him motor equip- 
ment on thirty days’ trial, charging only 
for the current used. ‘This has invariably 
resulted in the company securing a 
long-term contract, in addition to the 
customer purchasing the equipment. This 
feature, in itself, has developed consider- 
able business. Only recently the company 
in one day closed contracts involving a 
total of 575 horse-power. 

It has also been found advantageous to 
extend and operate special two-phase and 
three-phase power-circuits to supply the 
larger installations, so as to insure a con- 
tinuity of service and not interfere with 
lighting circuits. 

COMMERCIAL LIGHTING. 

Commercial lighting business has shown 
considerable principally 
due to encouraging window and show 
lighting. Many long-hour burners have 
been secured by the judicious arrange- 


Improvement, 
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ment of interior lighting in connection 
with which method the services of an 
illuminating engineer have been found 
invaluable. 
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enabled him to keep his bills well within 
his lighting appropriation and secure 
more efficient service by the ‘use of elec- 
trie light, which has led him to discon- 
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Photograph of the Allegheny County Light Company's Business-Getterr, taken October 
81, after a month's work, during which time 772 contracts were secured, involving 21,631 
incandescent lamps, 284 Nernst lamps. 1,078 horse-power in motors, 189 commercial arcs, 
sixty-one municipal arts, and forty-uine 50-candle-power incandescent street lamps 


In many instances where long-hour 
burners had used gas through the day and 
either combination gas and electric, or 
wholly electric illumination during the 
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CONTRACT DEPARTMENT 
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Pittsburg, Pa. 


your business 
for you—-— 


The Allegheny County Light Co. 


tinue the use of gas and employ electric 
lighting exclusively. 

The introduction of electric illuminated 
signs, in addition to proving a satisfactory 


- 


An attractive and curiosity-compelling folder, forming a part of the direct-by-mail 
power campaign of the Allegheny County Light Company. 


evening and business hours, which nec- 
essarily came on the peak-load, the re- 
arrangement of his lights and the intro- 
duction of high-efficiency lamps has often 


venture, has had an educational effect 
and invariably led to the consumption of 
larger quantities of current. 

The company’s greatest endeavor has 
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been to please the customer. It has been 
found that, once his confidence has been 
gained, he is always ready to consider 
and grasp the advantages to be derived 
from any novel feature tending to be 
productive of more business which the 


Wil Pay You 100 Per Cent. 


Theatre programme advertisements used by 
the Allegheny County Light Company. 


company might introduce—all of which, 
of course, will tend to a larger consump- 
tion of electric current. 

THE DISPLAY AND EXHIBIT ROOM. 

The exhibit room is considered a nec- 
essary adjunct to the company’s regular 
office. While the direct sales of apparatus 
do not aggregate much, inquiry among 
the local supply houses has disclosed the 
fact that their sales of electrical heating 
and cooking apparatus have shown an 
enormous increase, which directly benefits 
the company, as this apparatus is neces- 
sarily used on its lines. Friendly rela- 


A mailing card and typewritten letter which 
formed part of the Allegheny Oounty Light 
cone advertising scheme for power 
business. 


tions are maintained as much as possible, 
with these local supply houses, and the 
sale and use of this small apparatus is 
encouraged. Where the customer has 
been unable to secure prices and informa- 
tion relative to some special apparatus 
from local dealers, the company under- 
takes to secure such information for him. 
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The company’s booth at the exposition 


of the Western Pennsylvania Exposition 


Society, which recently closed, was a cen- 
tre of interest not only to local people, 


but people from adjacent towns. A mo-. 


tor-driven washing machine, a motor- 
driven coffee mill, a motor-driven sewing 


machine, a large assortment of cooking 
and heating utensils, and also the different .… . 


styles of electric.lamps, were exhjbited. 

The, number of inquiries which have 
been received as to “wnether electric irons 
were meant for heating on a gas range 


(!)” and as to the methods of operating .. 


other apparatus only tends to demonstrate 
that the public, in general, is not con- 


' versant with the practical modern appli- 


cations to which electric service can be 
put, and in a great many instances sur- 
prise has been expressed that’ electricity 
could be used for any purpose other than 
incandescent lamp lighting. | 
While there is no way of arriving at 
any definite estimate as to the benefit 
derived from such an exhibit the Alle- 
gheny County Light Company feels that, 
in addition to the advertising, the demon- 
strating to the public of the various small 
cooking and heating utensils that can be 
put out at a very nominal operating cost 
(particularly those that are used at the 
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RESIDENTIAL BUSINESS. 
Residential business has not been neg- 
lected. While widely scattered and not 
as productive as the more centralized 
commercial business it, however, offers a 
very, productive and always increasing 
field. 


East End branch office, Allegheny County 
Light Company, Pittsburg. Pa. 


The introduction of electric irons and 
cooking apparatus has not only been pro 
ductive of an increased load, but, in many 
instances, the introduction of an electric 
iron or some such apparatus has led to 
the securing of a contract and the in- 
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Lamp-Renewal Wagon and East End branch office, at 6,012 Penn Avenue, Pittsburg, Pa., 


of the Allegheny County Light Company. 


table during meals, the operating expense 
of which, as compared with alcohol as 
fuel, is much smaller) will, in the near 
future, through the increased current 


consumption due to the use of such ap- . 


paratus, more than reimburse the com- 
pany for the expense to which it has 
gone to make its exhibit a success. 


stalling of the service which, otherwise, 
would have been impossible. 

The placing of irons on thirty davs’ free 
trial has resulted very satisfactorily. Out 
of 1,100 irons placed since July 1, 1907, 
approximately 900 have been retained and 
paid for. The average current consump- 
tion of these irons is from 450 to 500 
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watts, or approximately, five cents per 
hour. It is: figured that for the'average 
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| ill of approximately $1.50. ` The to the simplicity of the operation of cen- 
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revenue from this source alone is not to 


be overlooked, and the introduction of an The ice broken, however, and friendly re- 
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Booth of the All 


iron invariably leads to the use of other 
electrical apparatus in addition to en- 
couraging the customer to a freer use 
of electric current in general. 
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One of the greatésf obstacles that has 
been enddiintered has been the lack of 
family, this shows an increase in the familiarity on the part of the customer as 
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heny county Light Company at the 1907 exhibit of the Western Penn- 
sylvania Exposition Society, Pittsburg, Pa. 


lations once established, no difficulty has 
been found in impressing upon prospective 
customers that the convenience, sim- 
plicity, cleanliness and flexibility of cen- 


Vol. 51—No. 19 


tral-station service is not a luxury, but 
a necessity to him in his business as well 
as domestic life. 
These aggressive commercial methods, 
backed by efficient service on the part 
of the operating department, together 
with a frank and open policy, have proven 
very successful in the case of the Alle- 
gheny County Light Company, and cer- 
tainly such a policy should commend itself 
to many other central-station officials, 
Take a man into your confidence and 
explain the why and wherefore instead 
of letting him wonder what is wrong! 
Not knowing the causes of the troubles 
in service which are bound to arise from 
time to time, and not knowing their 
remedies, he is apt to become disgruntled. 
The smallest disturbance, such as the 
blowing of a fuse, appears to him as a 
breach of faith on the part of the com- 


pany and sufficient cause to justify him 
in breaking his contract. If, however, the 


customer had been properly enlightened — 


at the start, the fuse could have been re- 
placed in a few moments and no incon- 
venience caused by the interruption of the 
service and resultant loss of business. 

If properly followed the up-to-date and 
liberal policies of the Allegheny County 
Light Company will not only put central 
stations on a better footing in the com- 
munity in which they operate, but will 
lead to the securing of profitable new 
business. 

— 0 


New York Electrical Society. 


At the 270th meeting of the New York 
Electrical Society, October 30th, Mr. E. 
G. Acheson lectured on “A New Departure 
in Lubrication,” describing the evolu- 
tion of the- new lubricant, deflocculated 
graphite, and indicated the radical modi- 
fication it seems likely to effect in lubri- 
cation uses throughout the world. 

The following members were elected: 
Wm. G, Davies, Jean C. E. Ohlenslager, 
William Griebe, C. H. Hungerford, 
Joseph A. Shaw, Charlés Dunn, Charles D. 
Maxfield, James McNamara, John C. 
Terry, Baxter Reynolds, J. Geo. Payne, 
Wm. J. Mundell, John D. Gilbert, Jr., 
L. A. Hazeltine, William Schultz. 
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Civil Service Examinations 
for New York State and 
County Service. 


The State Civil Service Commission 
will hold examinations on November 30 
for the following positions: assistant civil 
engineer, state engineer's department, $5 
to $6 a day; axeman, $2 a day; electrical 
engineer, Public Service Commissions, 
$1,500 to $3,600; gas engineer, Public 
Service Commissions, $1,500 to $3,600. 

The last day for filing applications for 
these positions is November 23. Full 1m- 
formation, with application blanks, may 
be obtained, upon request, from Charics 
S. Fowler, chief examiner, Albany, N. Y. 
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The De Laval Clarifier and 
Filter. 


The accompanying illustrations show a 
clarifier and filter placed on the market 
by the De Laval Separator Company, 74 
Cortlandt street, New York city. The De 
Laval clarifier and filter is a direct result 
of the work of Dr. Gustaf De Laval, of 
Stockholm, Sweden, who invented the De 
Laval cream separator in 1879. During 
the past twenty-eight years, while bring- 
ing the De Laval separator to its present 
state of perfection, the De Laval company 
has made a constant study of centrifugal 
force and the uses to which it may be ap- 
plied. While the fundamental principles 
and wearing parts of the De Laval clarifier 
and filter are the same as those of the De 
Laval cream separator, the two machines 


Fie. 1.—DeE Lavat CLARIFIER AND FILTER, 
STEAM TURBINE DRIVEN TYPE. 


differ greatly in detail construction, and 
the De Laval clarifier and filter is con- 
structed especially for clarifying and fil- 
tering varnish, japans, lacquers, patent 
medicines, wines, spirits, liquors, writing 
ink and other products containing either a 
sediment deposit or the finest flock. 

Fig. 1 shows the steam turbine style of 
clarifier and filter for direct steam connec- 
tion. Fig. 2 shows a sectional view of that 
part of the De Laval machine in which the 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


clarifying and filtering is actually accom- 
plished. This is called the bowl, and con- 
sists of two separate compartments, which, 
since their duties are quite different, really 
perform the work of two independent ma- 
chines. 

The first or lower compartment is the 
clarifying chamber, the upper the filtering 
chamber. The clarifying chamber consists 
of a cylinder filled with a series of conical- 
shaped, pressed steel discs, one above the 
other, about one-sixteenth of an inch 
apart, and held rigidly in position by a 
central feeding device called the “split- 
wing tubular shaft.” The filtering 
chamber or upper compartment is also 
cylindrical in chape, but of less diameter 


: than the clarifying chamber. Its side 


wall contains numerous perforations and 
is lined with filter material H, which may 
be paper, cloth, wool, etc., governed by the 
requirements of each product handled. 
Within this chamber are placed three con- 
centric cylinders dividing the chamber 
into four compartments G, F, E and D. 
All three cylinders contain numerous per- 
forations and are lined with filter material 
H. The liquid first enters the bowl at the 
point A through the feeding device in the 
centre and drops to the bottom of the clari- 
fying chamber, and is then forced up- 
wards by the great centrifugal force out 
through the wings of the tubular shaft 
into the spaces between the discs, which 
act as so many independent bowls. 

In this operation, from ninety to ninety- 
five per cent of the coarser dirt and sedi- 
ment is removed and retained in the sedi- 
ment pockets B and C. After leaving the 
discs the liquid continues to be forced up- 
ward out of the clarifying chamber into 


_ the compartment D of the filtering cham- 


ber. Here the same centrifugal force 
drives the liquid through the walls of the 
three inner cylinders into compartments 


E, F and G, the filter material H with 


which these cylinders are lined catching 
and retaining all the remaining sediment 
and dirt not removed by the clarifying 
compartment. 

Lastly the liquid is forced through the 
filter material lining H of the side wall of 
the filtering compartment itself, and is 
then delivered into such receptacle as may 
be waiting for it. This second operation, 
which consists of forcing the liquid 


through four independent linings or lay- 
ers of filter material H, as may be readily 
understood, completely removes every last 
bit of cloud or flock and delivers a thor- 
oughly marketable product. 

The construction of this apparatus is 
simple and substantial throughout. The 
machine is made in two styles—the steam 
turbine and the belt power. The steam 


Fic. 2.—BowL oF THE DE LAVAL CLARIFIER 
AND FILTER. 


turbine style is forty-eight inches high, 
and has a base eighteen inches by twenty- 
four inches. The belt-driven machine has 
the same dimensions, but uses an added 
floor space of two feet by nine feet on 
account of intermediate jack and belt. 
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Electrical Equipment for a 
Gold Mine. 


The Lluvia de Oro Gold Mining Com- 


pany has purchased, through L. L. Nunn, 
of Provo, Utah, the machinery for a com- 
plete power plant to be operated in con- 
nection with its mines in the Sierra Madre 
Mountains, near El Fuerte, Mexico. It 
is to consist of a 500-kilowatt Allis- 
Chalmers steam turbine, running at 3,600 
revolutions per minute, direct-connected 
to one of the same company’s alternating- 
current generators, especially designed for 
operation with it, at sixty cycles, three- 
phase and 600 volts. Excitation at 120 
volts will be obtained from two small 
exciter sets, each of fifteen-kilowatt’ capac- 
ity, one driven by a high-speed engine 
and the other by an Allis-Chalmers in- 
duction motor. 

There has also been built by Allis- 

Chalmers Company, to be installed with 
the turbo-generator unit, a Tomlinson 
type: “B” barometric condenser, with 
thirty-six-inch head, andan eight by six- 
teen by: twenty-inch dry-vacuum pump. 
The water for the condensing system will 
be brought by gravity to a cold well near 
' the, condenser at a height to be forced into 
the condenser by atmospheric pressure. 
' The complete equipment, which was 
shipped soon after -the placing of the 
order, will be installed in a substantially 
constructed stone power-house. The fact 
that. the plant has been designed by Mr. 
Nunn, who is one of the best-known con- 
structing and consulting enginccrs in the 
country, insures its being a model one in 
every respect. 

As all of this apparatus will have to 
be carried along a difficult road over the 
mountains, after being taken by boat from 
Guaymas to Topolodampo, and thence by 
. rail a part of the distance, the transporta- 
tion of it will be quite a problem. 

The circumstances connected with the 
discovery of gold in the Lluvia de Oro 
district, where this turbine is to be oper- 
ated, are of more than ordinary interest. 
It seems, according to a correspondent of 
the Mining and Scientific Press, that the 
existence of valuable ore in the neighbor- 
hood had been -known through the fact 
that Indians from that vicinity had for 
for a long time brought in rich pieces of 
gold quartz to sell and trade at the stores; 
but, conformable to the Indian character, 
thev had resolutely declined to reveal the 
locelitv. from which the specimens were 
Knowing the facts, a Mexican 
merchant, named Bernardo Garcia, estab- 
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Cerived, 


lished a small supply store in the village 
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of Realito, which he supposed to be not 
far from the mine, it turning out after- 
ward to be about six miles distant. 


With the ostensible object of trading ` 


with the Indians and travelers between 
Batopilas and El Fuerte, but with the 
secret purpose of arriving at the knowl- 
edge of the Indian treasure house, Senor 
Garcia plodded along at Realito for sev- 
eral years, following up clue after clue, 


- but without avail, until he took into his 


employ an individual named Espiridion, 
who joined native cunning with an inti- 
mate knowledge of the Indian character. 
Stimulated by the promise of reward, Es- 
piridion wormed his way into the con- 
fidence of the Indians. While it is hardly 


z i g » yw bo 
P ; i i - N i 
i ° ! TLD k a i R 
i | g 1^ 
aa o W 
: = 
5 IAT p >» 
~ ' j i4 ~ 
ook `; K 
TET 
` i a i 
whe | LEE : 


THE FRANKLIN. cy 


SJ 


-ot v 


Vol. 51—No. 19 


of gold to the Indians, and which has 
since become famous as the Lluvia de Oro 
mine. Discovered and located in 1900 by 
Garcia, it was bought two years later by 
the present company for $1,750,000. 
Garcia named the mine Lluvia de Oro, 
which means “Shower of Gold.” 
— 0 


An Interesting Convention 
Exhibit. 

The accompanying illustration shows a 
view of the very interesting exhibit made 
by the Franklin Electric Manufacturing 
Company and the Holophane Company at 
the recent Atlantic City exhibition of the 
American Street and Interurban Railway 
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EXHIBIT OF THE FRANKLIN ELECTRIC MANUFACTURING COMPANY AND THE HOLOPHANE COMPANY, 
AMERICAN STREET AND INTERURBAN RAILWAY A8s0CIaATION, APPLIANCE EXHIBITION. 


probable that Espiridion had any clear 
plan outlined in the method of his search, 
the fact remains that he persisted in cul- 
tivating the Indians, trusting, no doubt, 


to some chance accident to reveal the 


whereabouts of the coveted mine. Chance 
at last favored him and Espiridion caught 
a few words which gave him a clue to the 
location of the mine. A certain gulch 
was spoken of, and a few days afterward 
Espiridion took occasion to wander that 
way. Arriving near the head of the 
gulch, he found pieces of quartz contain- 
ing visible gold. By following this he 
was led to the base of a limestone cliff, 
and cropping out of its face stood the 
quartz body that has dispensed its treasure 
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Manufacturers’ Association. The Frank- 
lin Electric Manufacturing Company gave 
a very practical demonstration of ite 
“Novi” lamp, a number of which were 
mounted on an oscillating machine, show- 
ing the comparative gtability iof these 
lamps as compared with the ordinary 
type of anchored filament incandescent 
lamp. This oscillating machine is well 
shown on the table at the left of the 
booth here illustrated. The Holophanc 
Company made a demonstration, the dark 
room being at the right of the view here- 
with, showing the effectiveness of the 
Holophane reflector in connection with 
the “Novi” lamp for railway car illumina- 
tion. 
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Apple 8-s Switchboard 
| Outfit. | 

The Apple 8-s switchboard outfit for 
igniting gas engines, used to drive direct- 
current lighting or power dynamos, has 
been developed by the Dayton Electrical 
Manufacturing Company, Dayton, Ohio, 
for use whenever direct current (110 or 
220 volts) is available: 

(1) On stationary gas engines used to 
drive lighting or power dynamos (direct- 
connected and belted gas engine-generator 
sets). 

(2) On large marine gas engines with 
which a lighting dynamo is used. 

(3) On gas engines located where a 
direct-current city lighting or power cir- 
cuit is available. 

The Apple 8-s switchboard provides a 
means of charging two ignition storage 
batteries alternately, from any 110-volt 
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rent for ignition work, giving off the fat, 
hot sparks so much desired for igniting 
the mixture of gas and air in the com- 
bustion chamber of the engine. The 
Apple 8-s switchboard provides a ready 
and inexpensive means for properly charg- 
ing ignition storage batteries, thus keep- 
ing them at the highest point of efficiency 
at all times. The switchboard contains a 
touch spark coil mounted on the back of 
the board, properly and securely wired. 

The switchboard is easily mounted on a 
post or wall. The wires from both bat- 
teries are connected to the binding posts 
marked “battery,” wires from the engine 
to the terminals marked “engine,” and 
wires from the dynamo to the terminal 
marked “dynamo.” These are all the con- 
nections necessary. Any touch or jump- 
spark coils, timers and plugs of standard 
make can be used with this outfit. 
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ARRANGEMENT OF CONNECTIONS OF APPLE 8-8, OUTFIT. 


or 220-volt direct-current circuit, taken 
through a lamp of proper resistance, one 
battery being charged from the lighting 
or power circuit, while the other is being 
used for igniting, and rice versa. 

As a 110-volt or 220-volt current is too 
strong to be used for recharging a low- 
voltage battery, it is necessary to take this 
current through a resistance lamp to re- 
duce it to the proper amount for recharg- 
ing. The resistance lamp that is used for 
thus cutting down the current is shown 
at the top of the 8-s switchboard in the 
accompanying illustration. 

The four-pole, double-throw switch, 
mounted on the face of the switchboard, 
severs and makes all connections for trans- 
posing the charging and ignition currents 
from one battery to the other, positively, 
quickly and without the slightest compli- 
cation. The entire operation consists 
simply of throwing the switch handle from 
one side of the board to the other. 

Storage batteries furnish the best cur- 


One of the points in favor of this outfit 
is that every connection is made correctly 
and permanently. It.is not necessary to 
move »r disconnect the terminals of either 
battery for recharging. 

The use of this outfit lengthens the life 
of the points in a touch-spark engine. 
The reason for this is that when the switch 
handle is thrown on one side of the switch- 
board, the current for ignition flows 
through the electrodes in the engine in 
one direction: and then when the switch 
handle is thrown on the other side of the 
switchboard, the current flows in the op- 
posite direction. This distributes the 
platinum evenly between the two points 
in the engine, or those in the coil, and 
gives long life to the points. 

Only four pairs of wires are connected 
to the switchboard, and the wiring is so 
simple that any one can install the com- 
plete outfit in a few minutes. 

The switchboard is carefullv designed 
and thoroughly worked out, and is solidly 
and substantially built of the best ma- 
terials by workmen skilled in this particu- 
lar line. 
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New Steel Switch Conduit 

Box. 

The Marshall Electrice Manufacturing 
Company, Boston, Mass., has brought out a 
steel switch conduit box drawn in one piece 
having several novel features. This box is 
intended for use with flexible conduit. It 
is provided with eight knock-out holes so 
that the conduit can be led in either at 
the end or the bottom of the box. Lock- 
ing plates are provided where these are 
desired. The lugs are so arranged that it 
will take any of the standard switches and 
plates and the spacing block is shipped 
with the box so that it can be screwed to 
lathe if this method of attachment is de- 
sired. Holes receiving the switches are 
drilled with a jig so that their position is 
absolutely accurate and there is no diffi- 
culty in attaching plates and switches. It 
is claimed by the manufacturers that a 
good deal of time is saved by the use of 


these boxes. 
— [r 


The Alexander Aang Arc 
Lamp. 

The accompanying illustration shows 
the new domestic arc lamp made by the F. 
Alexander Electric. and Manufacturing 
Company, 75 Fulton street, New York 
city. The light given by this lamp is pure 
white and steady, and all the light is re- 
flected downward in a useful direction. 

The three-ampere miniature arc lamp 
gives 500 actual -.candle-power and con- 


Tae ALEXANDER MINIATURE ARC LAMP. 


sumes 330 watts. The lamp is fifteen 
inches in length, and can be placed in 
places with low ccilings and in show win- 
dows. The resistance is built in the lamps, 
giving them a small, neat appearance. The 
lamp is made for three, four and five am- 
peres, giving, respectively, 509, 700 and 
1,000 actual candle-power, These Jamps 
are used in multiple on circuits of 100 to 
125 volts for direct current. 
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A New Electric Laboratory 
- Furnace and Pyrometer 
Outfit. 

_ A special laboratory unit consisting of 
an electric furnace and recording pyro- 
meter, with attachments, designed for de- 
termining the recalescent points of steels 
and for hardening small tools, shown in 
the accompanying illustration, has been 
developed and placed on the market by 
William H. Bristol, 45 Vesey street, New 
York city. The unit is compact, may be 
mounted upon an office desk or table, and 
current taken from an ordinary lighting 
circuit. 

The electric furnace itself is of simple 
construction, its special patented feature 
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smoked chart and a special vibrating de- 
vice which brings the sensitive surface 
of this chart in contact every half second 
with the recording arm of a special Wes- 
ton electrical movement. As friction be- 
tween the recording arm and the chart 
is eliminated, an accurate record is ob- 
tained directly without the use of relays 
or other complicated devices. A chart of 
special graduations covering a range of 
2,000 degrees Fahrenheit is furnished with 
the outfit. In order that very quick 
variations of temperature may be recorded, 
this chart is arranged to revolve once in 
sixty minutes. 

The special design of this laboratory 
unit makes it very convenient for meas- 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MEXICAN ELECTRICAL NOTES—An electric light plant is 
being installed at Muzquiz, Coahuila, at a cost of $40,000. A com- 
pany was recently formed for the purpose. Work has been begun 
on the street-lighting and street-car systems in Vera Cruz, which 
are being built by the British firm of S. Pearson & Son. H. S. 
Bolton, who recently equipped the substations of the Compania de 
Tranvias, Luz y Fuerza, at Guadalajara, is in charge of the work. 


TO DEVELOP ALABAMA TOWNS—The organization of the 
Birmingham & Gulf Railway Navigation Company, with a capital 
of $10,000,000, has been completed by J. M. Dewberry, president of 
the Tidewater Development Company. To it have been transferred 
the franchises and rights of way of the latter corporation, as it will 
be the operating company. The Tuscaloosa Belt line has been ac- 
quired and will at once be electrified. Operations will also begin in 
Birmingham, and a line of boats and barges will be operated on 
the Warrior river from Tuscaloosa, Ala., to Mobile. It is the in- 
tention to organize light and power companies for Alabama cities 
and towns. 


CONSOLIDATION OF POWER COMPANIES IN SOUTHEAST- 
ERN IDAHO—The Idaho Consolidated Power Company, with a capital 
of $2,000,000, has absorbed the American Falls Power, Light and 
Water Company, the Pocatello Electric Light and Power Company and 
the Blackfoot Power and Water Company, formal transfer of these 
holdings of James H. Brady, of Pocatello, Ida., having been made. 
Mr. Brady retains the presidency of the consolidation. The plans 
include the development of 50,000 horse-power at American Falls 
and the transmission of electrical energy to surrounding towns. 
Twenty-five hundred horse-power is now being generated at 
American Falls, and this will be increased to 6,500 within sixty days. 


NEW HAVEN ROAD BUYS TROLLEY LINES—Oakleigh 
Thorne, president of the Trust Company of America, has announced 
that the New York, New Haven & Hartford Railroad has acquired 
the controlling interest in the Millbrook company, heretofore held 
by Mr. Thorne and Marsden J. Perry. This purchase will give the 
New Haven a new direct electric line from New York city to the 
Connecticut state line and will enable it to connect its Connecticut 
trolley lines with New York. Messrs. Thorne and Perry acquired 
contro] of the Millbrook company about a year ago. The Millbrook 
company is the holding company which owns a majority of the capital 
stock of the New York, Westchester & Boston Railway and the New 
‘York & Port Chester Railway. The New York, Westchester & Boston 
was incorporated in 1872, but from .March, 1876, to January, 1904, 
was in the hands of a receiver. The present interests then acquired 
control and construction work under the original franchise was 
begun. About the same time the company acquired the New York 
& Port Chester Railroad. Under the franchises of the two roads 
construction has been begun on a four-track third-rail electric road 
to run from 138th street in The Bronx to Port Chester on the Con- 
necticut state line, a distance of twenty-two miles. The route lies 
through private right of way, with no grade crossings, and runs 
through the principal towns of lower Westchester county. A branch 
thirteen miles long, from Pelham via Mount Vernon and Scarsdale 
to White Plains, is to have three tracks and a similar three-track 
branch is to run to Clason’s Point and Throgg’s Neck, a distance of 
six miles. Of the authorized capital stock of $20,000,000 there has 
been issued $19,000,000. First mortgage five per cent gold bonds to 
the extent of $15,000,000 have also been issued. W. L. Bull is presi- 
dent and R. C. Coleman secretary of the company, the directorate 
of which includes William H. Buckley, F. Bull, W. L. Bull, R. C. 
Coleman, Evans R. Dick, Andrew Freedman, Charles E. Lewis, John 
R. McAllister, William Barclay Parsons, Marsden J. Perry, Robert 
C. Pruyn, Charles Pryor, R. E. Robinson, Oakleigh Thorne and F. W. 


Whitridge. 


TELEPHONE AND TELEGRAPH. 


PLATTSMOUTH, NEB.—At a meeting of the stockholders and — 


the board of directors of the Plattsmouth Telephone Company the 
capital stock was increased to $300,000. 


CAMDEN, N. J.—The Eastern Telephone Company is extending 
its system in Camden. A bond of $5.000 has been given by the 
company to the city as security that the streets shall be placed in 
proper condition. f 

REDLANDS, CAL.—The Sunset Telephone Company has re- 
ceived the wire to build fifty miles of telephone lines through the 
local mountain, connecting the cabins of the forest rangers. Work 
will begin at once. 

SALISBURY, N. C.—Plans are on foot by the Bell Telephone 
Company to establish a complete rural telephone system throughout 
Rowan county, whereby all the principal farm houses in the county 
will be connected by telephone with this city and other points. 


CRESTON, IOWA—The leading independent. telephone com- 
panies of southern Iowa are discussing the building of a copper line 
to operate through southern Iowa and to Des Moines and Omaha. 
Already a large amount of copper is being strung between these 
points and south from here to Maryville and St. Joseph. The 
companies’ representatives are agreed as to the necessity of hasten- 
ing this work. 


SHELBURNE FALLS, MASS.—At the annual meeting of the 
Heath Telephone Company the following officers were elected: 
President, W. E. Kinsman; clerk, Herbert Newell; treasurer, Herbert 
Newell; directors, W. E. Kinsman, D. G. Taylor, F. L. Totman, A. 
Newell, W. A. Barber, F. H. Smith and A. J. Patterson. Mr. Smith 
and Mr. Patterson were elected in place of G. E. Davis and S. B. 
Crafts, resigned. The company now has about 925 subscribers. 


PHILADELPHIA, PA.—With the opening of “Woodland,” the 
new Bell telephone central office, at Fifty-fourth street and Wood- 
land avenue, several thousand persons whose telephones heretofore 
have been in the Preston district are operating under new numbers. 


A few years ago all telephones in West Philadelphia were operated 


through the Preston exchange. The rapid increase in patrons 
necessitated additional facilities, and in May, 1906, the Belmont 
exchange was established. The Woodland exchange is still another 
branch of the old Preston district. The switchboard in the new 
building has a capacity of 9,600 lines. The building itself is of 
colonial architecture, constructed of limestone and brick, and cost, 
fully equipped, $200,000. 


SPOKANE, WASH.—It is announced that a contract is to be 
entered into by the Home Telephone Company with the Interstate 
Telephone Company for local and long-distance connections. The 
Interstate lines now reach a large number of points in the Spokane 
country, an area of 150,000 square miles in eastern Washington, 
northern Idaho, northeastern Oregon, southeastern British Columbia 
and western Montana, and as soon as the lines now under construc- 
tion and projected are completed the company will cover the bulk 
of the Pacfific’s field in this inland empire of the northwest. The 
Home company has long-distance connections between Everett, 
Wash., and every town and city in Oregon, as far as Portland. 
The line will be extended from Everett to Spokane, but the com- 
pany contemplates no incursion into the local field beyond the busi- 
ness in Spokane itself. For connections in the Spokane country it 
will depend upon its traffic agreement with the Interstate company. 
The Home company’s long-distance lines will permit the Interstate 
company to reach Puget Sound and Pacific coast points, while the 
lines of the Interstate company will give the Home company en- 
trance into the Coeur d’Alene mining district and the Palouse and 
Big Bend wheat belts, which could only be reached at large expense 
by the Home company if it were compelled to string its own wires 


into the territory. 
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ELECTRIC LIGHTING. 


CRANDON, WIS.—Otto Eckhoff, of Wittenberg, will apply for 
a lighting franchise in Crandon. 


HAVELOCK, ONT.—The work of developing the Healey falls 
and rapids has been commenced by the Northumberland-Durham 
Power Company. 


ALBION, N. Y.—A stock eompany is to be formed to buy the 
Lakeside property of the present owner and build an electric light 
and power station thereon. 


YOUNGSTOWN, OHIO—At a meeting of the lighting committee 
of the city council it was decided to report favorably on the proposi- 
tion for a municipal lighting plant. 


LAFAYETTE, IND.—The present contract for lighting the streets 
and public buildings of Lafayette is about to expire. The board of 
public works is advertising for bids for lighting the city for.a period 
of ten years. 


DETROIT, MICH.—At a meeting of the Trenton council, the 
proposition of the Edison Illuminating Company, of Detroit, to 
take over the water and lighting plants of the village and continue 
them on a ten-year contract was accepted. 


DETROIT, MICH.—AS a result of the report of H. H. Crowell, 
of Syracuse, N. Y., who has been investigating the lighting situa- 
tion in Detroit, the rate for current will be reduced from sixteen 
to fourteen cents per kilowatt-hour, beginning July next. 


LOS ANGELES, CAL.—On the advice of the board of public 
works the city council purchased, under the emergency provisions 
of the charter, a hydroelectric plant to be used on Cottonwood creek 
in the Owens river valley. The price paid was $18,039 and the con- 
tract went to the Westinghouse company. 


ALTOONA, PA.—The Citizens’ Electric Light Company has 
closed a deal with the Juniata Water and Water Power Company 
to supply it with current from its new water-power plant at War- 
riors Ridge for ten years. The Citizens’ company will shut down 
its local plant and maintain it for emergency purposes. 


BANGOR, PA.—The citizens and business men of Bangor have 
organized the People’s Electric Light, Heat and Power Company. 
The temporary officers elected are: President, Emanuel Shoch; 
secretary, George Wise. A local concern has made a proposition 
to finance the proposition, providing the company gets a charter. 


HAMILTON, ONTARIO—Engineer Sothman, of the hydroelectric 
power commission, has given the board of works an estimate of the 
cost of installing a municipal lighting and power plant. For 
lighting alone his estimate of the total capital cost was $175,580, 


with an annual cost of operation of $35,517, or $51.03 per lamp per, 


annum. 


ARMOUR. S. D.—The city council of Armour has entered into a 
contract with the Wagner, Lake Shore & Armour Traction Company, 
which is installing an electric light plant and power-house in this 
city, to install four 1,200-candle-power arc lights at $6 per month. 
The city reserves the right to change from arc to incandescents, 
or vice versa, at any time. 


CENTRAL CITY, NEB.—The city council has granted a fran- 
chise for the construction and operation of an electric light plant 
to L. S. Jenkins and H. D. Forrest, of Omaha, and work an the 
plant is under way. The city has contracted for forty lights of 
200 candle-power each, and four arcs of 2,000 candle-power each for 
street lighting purposes. The plant will cost $15,000. 


NORWOOD, N. Y.—A new contract, dating from October 1, has 
been made between the Norwood Electric Light and Power Company 
and the Norwood village board by which an all-night service has 
been secured. The charge for street lighting is to be the same 
as heretofore, $50 per light per year, and for incandescent lighting 
the price is not to exceed nine cents per kilowatt-hour. 


MARINETTE, W1S.—The big water-power development of the 
Perley Lowe Company, at Peshtigo, has been completed. and arrange- 
ments have been made for furnishing light and power to the cities 
of Peshtigo and Oconto. This development is the first of several 
that were planned some time ago. The second one, at High Falls, 


Vol. 0 1—No. 19 


will be finished next spring and power transmitted to Marinette 
and Menominee. 


HARTFORD, CT.—The stockholders of the Hartford Electric 
Light Company at a special meeting unanimously voted to accept 
the act recently passed by the legislature authorizing it to increase 
its capital stock to $5,000,000. The company now has an outstand- 
ing capitalization of $2,100,000. At a subsequent meeting of the 
directors a two per cent quarterly dividend was declared. It is not 
expected that any additional stock will be issued for several months. 


GLENDALE, CAL.—L. C. Brand asks the city of Glendale to 
pay $21,000 for his entire electric light and power system. The 
plant is said to be on a paying basis, but, in order to give service 
wherever required, it would be necessary to make a considerable 
addition to the lines. It would probably require a bond issue of 
$40,000 to purchase the plant and make the needed extensions. 
Many requests for light are now on file, especially from the newer 
tracts where buildings are constantly going up. 


NORTH PLATTE, NEB.—A twenty-year franchise has been 
granted to the North Platte Electric Light and Power Company. 
The franchise granted gives the city the right, every five years, to 
purchase the plant upon appraisal. The franchise also provides 
that nothing in it shall restrict the right of the city to construct 
its own electric light plant or to grant companies the street light- 
ing contracts, and that the electric light company shall at once 
make improvements to the plant to cost not less than $10,000. 
The electric light company announces that it will at once begin 
work and will establish a day circuit next spring. 


GREEN BAY, WIS.—An agreement has been reached between 
the Green Bay Gas and Electric Company and the city of Green 
Bay in the municipal lighting question. The city will give the 
company a five-year contract, which stipulates that the streets shall 
be lighted with 2,000 candle-power lamps at the rate of $70 per 
lamp per annum; the city is to use 200 lamps. A clause of the 
contract provides that the city or company may apply to the state 
railway commission to adjust the price. If $70 is too high, the 
company will rebate the difference between that price and the price 
named by the commission. If the price is too low the city will 
pay the additional amount. 


OKLAHOMA, OKLA.—To furnish light and power to Putnam 
addition at once, later to Oklahoma City as a whole, the Citizens’ 
Light and Power Company, composed chiefly of residents of Put- 
nam addition has been formed with a capital stock of $250,000. 
Of this amount, $40,000 has been subscribed for immediate use. A 
charter will be secured at once and application made for a fran- 
chise to do business in Oklahoma City. lt is the plan of the com- 
pany to begin work on a plant to be utilized in furnishing the 
power and light for Putnam addition, a site having been donated 
for the plant by I. M. Putnam. The plant will be erected under 
the supervision of F. H. Peck, of St. Louis. The officers of the new 
company are: Dr. George C. Jones, president; W. H. Phillips, vice- 
president; W. L. Peck, treasurer; W. E. Grigsby, secretary; F. H. 
Peck, general manager. The board of directors consists of I. M. 
Putnam, J. W. Holcomb, Dr. J. H. Earp, C. G. Jones, W. E. Grigsby, 
W. L. Peck and F. H. Peck. 


ALBANY, N. Y.—The State Water Supply Commission has noti- 
fied the up-state Public Service Commission that it withdraws its 
objection to the application of the Hudson River Electric Power 
Company, which proposes to develop the water power in the Saçan- 
daga river section as an auxiliary supply to that generated at Spier 
Falls. The State Water Supply Commission stated that it is now 
engaged in making an investigation with a view of determimng 
what can be done toward developing the water powers of the 
state for public use. Surveys are now being made on the Sacandaga 
river between Northville and Conklingville, looking toward the 
building of a large storage dam near Conklingville, which would 
hold all, or nearly all, of the flood waters of that river. The com- 
mission states that there are great possibilities that valuable water 
power can be developed at or near this point. There is still opposi- 
tion to the application of the Hudson River Electric Power Com 
pany coming from the Fonda, Johnstown & Gloversville Railroad 
Company, whose tracks would be submerged in the neighberhcod 
of the proposed plant, and from other sources. 


November 9, 1907 


PERSONAL MENTION. 
MR. ALLEN W. BOWEN, superintendent of the Putnam Light 
and Power Company, Putnam, Ct., has resigned. 


MR. CURTIS STOUTT, of Jonesboro, Ark., has been made man- 
ager of the Hot Springs (Ark.) office of the Southwestern Telegraph 
and Telephone Company. 


MR. A. W. McMACKIN, for some time manager for the New 
Brunswick Telephone Company at St. John, N. B., has been ap- 
pointed acting general superintendent in place of F. A. Hackett, 
who recently resigned. 


MR. J. C. LOWE, who has been manager of the Home telephone 
exchange at Corvallis, Ore., is now also in charge of the Albany 
exchange, relieving C. M. McNiell, who has been temporarily in 
charge since the transfer of W. D. DeVarney. Mr. McNeill will 
go to Spokane. 

MR. EDWARD E. POTTER, superintendent of the Union and 


the Dartmouth & Westport Street Railway companies, New Bed- 
ford, Mass., has left for Seattle, Wash., to take a position as assistant 


manager of the Seattle Electric Company, one of the Stone & 


Webster properties. 


MR. EDWARD E. SCRIBNER has recently joined the sales force 
of the Holophane Company, New York city. His work will be among 
architects, whose interest in the Holophane system of illumination 
has grown to such proportions as to warrant the company in detail- 
ing a special representative to serve them. Mr. Scribner’s head- 
quarters will be in New York city. 


EDGAR MAITLAND ATKIN, attorney for the New York Edison 
Company, will read a paper entitled “An Experiment in Self-In- 
surance Against Industrial Accidents,’ on November 13, at the 
New York State Conference of Charities and Correction, at Albany, 
N. Y. This paper describes an excellent self-insurance plan which 
the New York Edison Company has tried and which has worked 
successfully. 


MR. GEORGE J. MILLER, for the past four years chemist for the 
Toledo (Ohio) Storage Battery Company, has severed his connection 
with that firm, and with James R. Keeler, has organized the Miller 
Battery Company, located at 134 and 138 Ontario street. Toledo. 
Mr. Miller organized the Toledo Storage Battery Company four 
years ago, and is the inventor of the Miller storage battery. Mr. 
Keeler was formerly treasurer of ‘the Toledo Electric Company. 


MR. E. R. KNOWLES, the well-known consulting engineer, of 
New York city, has recently been retained as consulting engineer 
for the light, power and heating installation of the United States 
Leather Company; the light and power installation in the Municipal 
Ferry Building; the light, power, heating and refrigeration installa- 
tion in the A. M. Power Building; the light, power and heating in- 
Sstallation in the Hergert Building; the light and power installation 
in the New York Masonic Temple building; the light, power and 
heating installation in the Wholesale Fish Dealers’ Association, al] 
in New York city; and the light and power installation for the 
Brooklyn Masonic Temple building. 


NEW INCORPORATIONS. 
NASHVILLE, TENN.—Jefferson City Electric Company, of Jef- 
ferson county. $10,000. 


BUTTE, MONT.—Montana Electric Company. Increase of capital 
from $100,000 to $250,000. 


COLUMBUS, OHIO—Knoxville Rural Telephone Company. 
$3,000. Incorporators: W. J. McClelland and others. 


GUTHRIE, OKLA.—Daisy Mutual Telephone Company, of 
Blackburn. $5,000. Incorporators: George W. Kinner, J. C. Ousley, 
Thomas Morris and Lewis Loper. 


RICHMOND, VA.—The. Planters’ Telephone Company, Norfolk. 
$5,000. Officers: J. G. DeBaun, president; J. E. Hall, vice-president: 
V. Engel, secretary; C. Williamson, treasurer, all of Norfolk. 


AUGUSTA, ME.—Strong Lighting and Improvement Company, 
Strong, Me. To light by electricity or otherwise. $10,000. Presi- 
dent and clerk, P. D. Stubbs; treasurer, F. H. Daggett, both of 
Strong, Me. 
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RICHMOND, VA.—Vernon Telephone Company, Mount Vernon. 
$5,000. Incorporators: S. W. Worrell, president, Woodlawn, Va.; 
A. W. Alderman, vice-president; G. H. Alderman, secretary, Eth- 
elfelts, Va. 


ST. LOUIS, MO.—Carondelet & Webster Railway Company, of 
St. Louis. To construct and operate a railway line from St. Louis 
to Webster Groves, eight miles. $200,000. Directors: W. E. Win- 
ner, J. G. Hages, E. B. Winner, A. G. Bodwell and H. G. Post. 


ELECTRICAL SECURITIES. 

The stock market last week showed little of the demoralization 
of a week previous, and while still feverish and apt to tumble over 
on slight cause, a steady impulse of improvement was manifest, 
and the week closed with the outlook considerably improved. This 
does not say, however, that the stock market has reached anything 
like a normal state. Prices are still low, and despite the heavy out- 
side buying of shares outright, a most hopeful indication, the 
restoration of confidence is slow. Much has been made of the cur- 
rency stringency, and until credits have been reestablished it is 
quite possible that there will be a curtailing of expenditures for 
improvements and expansion. ` 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 2. 


New York: Closing. 
Allis-Chalmers common..............0c00ee8 514 
Allis-Chalmers preferred..............0 0000s 15 
Brooklyn Rapid Transit...............-20005 30% 
Consolidated GaSiicss oa ive ced esa weee ekee bo 82 
General Electric... ...... 0.0.0... cee eee ee ee 107 
Interborough-Metropolitan common.......... 51 
Interborough-Metropolitan preferred......... 1514 
Kings County Electric............. 0... ee eee 95 
Mackay Companies (Postal Telegraph and 

Cables) COMMON............0eee cece neces 48% 
Mackay Companies (Postal Telegraph and 

Cables) preferred............. 000 ec eeee . 55 
Manhattan Elevated...............0 cece eevee 105 
Metropolitan Street Railway................ 24 
New York & New Jersey Telephone.......... 91 
Western: “UMN: 244.354 <2 Jakes eae ee tug has 61 
Westinghouse Manufacturing Company...... 52 


Directors of the Consolidated Gas Company have declared a 
regular quarterly dividend of 1 per cent, payable December 16. 
Books close November 26 and reopen December 17. 

The Brooklyn Rapid Transit statement for three months ended 
September 30, shows net earnings of $934,394, after deducting all 
charges. This is an increase of $412,627 over the quarter ended 
September 30, 1906, and is equal to 2.07 per cent earned on the 
$45,000,000 stock. 


Boston: Closing. 
American Telephone and Telegraph.......... 92 
Edison Electric Tlluminating................ — 
Massachusetts Electric... ... 2... 0.0.02. ee eee 39 
New England Telephone.................... 97 
Western Telephone and Telegraph preferred. — 

Philadelphia: Closing. 
Electric Company of America............... T% 
Electric Storage Battery common............ 30 
Electric Storage Battery preferred........... of 
Philadelphia Electric.........0........ 00008 654 
Philadelphia Rapid Transit................. 16 
United Gas Improvement................... 683 

Chicago: Closing. 
Chicago Telephone.............. cece ccc cees 98 
Commonwealth-Edison ............0....000e — 
Metropolitan Elevated preferred............. 45 
National Carbon common................... a0 
National Carbon preferred.................. 100 


The South Side Elevated October daily averages of passengers 
carried was 126,670, an increase of 33,093. 

The daily average number of passengers carried by the Metro- 
politan Elevated in October was 157,080; increase, 14,409. 

The National Carbon Company has declared the usual quarterly 
dividend of 13; per cent on its preferred stock, payable on November 
15. Books closed on November 5 and will reopen on November 16. 


OBITUARY NOTE. 

MR. EDWIN J. WILCOXEN, general superintendent of the 
Rochester (N. Y.) Railway Company, died in Rochester on November 
4, following an operation for appendicitis. He was well known 
in electric railway circles in that city and represented the Vander- 
bilt interests there. 
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ELECTRIC RAILWAYS. 
HARTFORD, CT.—The railroad commissioners have approved 
the proposed method of construction of the Shore Line Electric 
Railway Company from Ivoryton to and through Guilford. 


VICTORIA, BRITISH COLUMBIA—Extensions and improve- 
ments to the plant and rolling stock of the British Columbia Electric 
Railway Company in this city to the extent of $150,000 are planned. 


IRWIN, PA.—The Pittsburg & Westmoreland trolley line be- 
tween Irwin and McKeesport, has been thrown open for traffic. It 
is eleven miles long and will carry a large amount of freight, be- 
sides passengers. 


SHEBOYGAN, WIS.—The work of laying tracks on the electric 
line between Plymouth and Elkhart has been started. The ties are 
all distributed and the promoters expect to have the line in opera- 
tion by next spring. 


MILWAUKEE, WIS.—The formal acceptance of the provisions 
of the franchise ordinance recently passed by the common council 
in favor of the Chicago & Milwaukee Electric Railway Company has 
been filed with the city clerk. 


SPRINGFIELD, OHIO—The Ohio Electric Railway Company has 
purchased thirty-three acres of land near the Lewiston reservoir, 
upon which it will erect a large power-house. The new plant will 
be used to supply current for the new Bellefontaine-Lima line. 


BOSTON, MASS.—The Massachusetts Railroad Commission has 
authorized the Boston & Worcester Street Railway Company to issue 
300 shares, par value $300,000, of new stock, to pay the floating debt 
incurred for construction and equipment and the purchase of prop- 
erty. The new shares will be offered to stockholders at $100 per 
share. 


MIDDLETOWN, CT.—The Consolidated Railway Company has 
awarded the contract for the construction of a trolley line from this 
city to Middlefield. President Mellen has given definite assurances 
that the construction of an electric road between Middletown and 
Hartford will be undertaken early next spring. 


MAUCH CHUNK, PA.—The Eastern Pennsylvania Railways Com- 
pany has ordered $200,000 worth of electric railway material for the 
Tamaqua & Middleport connecting link between Mauch Chunk and 
Pottsville. The order includes all the material required for the 
permanent way and overhead electrical work of a standard inter- 
urban railway. 


POTTSVILLE, PA.—As a result of the law permitting trolley 
cars to carry freight, at a meeting of stockholders of the new Hegins 
Millersburg trolley road, it was decided to build a line piercing the 
richest agricultural district in this section. It will be the longest 
trolley line touching the anthracite region, and is a certainty, suf- 
ficient capital stock having been subscribed. 


SAN DIEGO, CAL.—The San Diego Electric Railway Company, 
which operates most of the trolley lines here, is considering the 
proposition of increasing the amount of its capital stock from 
$500,000 to $5,000,000, the present amount being inadequate for the 
improvement and extension work which has been done in the past 
few months and which will be continued in the future. 


BLOOMINGTON, ILL.—Following a conference with the officials 
of the Illinois Traction system a meeting was held at Newport, 
Vermilion county, Ind., to organize a company to build from Dan- 
ville, Ill., to Terre Haute, through Perrysville, Cayuga, Newport, 
Hillsdale and Clinton, keeping to the west side of the Wabash river. 
Prominent men of these towns are in the movement and committees 
for each township were appointed to get right of way. 


ASHEVILLE, N. C.—The proposed new electric line between 
Asheville and Hendersonville, which has been in contemplation for 
some time, has now assumed definite shape. The preliminary sur- 
vey has been made, the right of way secured, and it is expected 
that the work of construction will begin at an early date. C. F. 
White is treasurer of the proposed road, and J. D. Murphy, president. 
The country which the new road will traverse is a rich agricultural 
section. 


LEWISTON, IDA.—The Spokane & Inland Electric Railway Com- 
pany will begin an extension of its road to Lewiston and Clarkson 
next spring. The route followed will be down the Steptoe cafion, 
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reaching the Snake river, nine miles below Lewiston. From that 
point the road will parallel the Oregon Railway & Navigation Com- 
pany’s line up the river to the mouth of Dry Gulch, where it will 
cross the river at Clarkson, thence by means of a high bridge, again 
cross the river to Lewiston. 


LA CROSSE, WIS.—An interurban electric line between La 
Crosse and Winona is thought to be assured by the application of 
the La Crosse & Winona Electric Railway Company for a franchise 
through the city of Onalaska. The company is planning to ask for 
franchises in the smaller cities and will seek entrance into Winona. 
By the terms of the franchise here under which the La Crosse & 
Southeastern is operating, a new line does not need a franchise, as 


it is provided that any new company shall use the tracks of the 
Southeastern. 


ELYRIA, OHIO—The city council has granted a twenty-five-year 
franchise to the Cleveland, Southwestern & Columbus Railway to 
build a belt line in this city. The old franchise held by the com- 
pany also was extended twenty-five years. The traction company 
will build a belt line, selling six tickets for twenty-five cents, thirteen 
tickets for fifty cents and twenty-six tickets for $1. After ten years 
seven tickets will be sold for twenty-five cents. The ordinance was 
accepted by the traction company and it immediately filed a bond 
of $10,000 as a guarantee that it will carry out its contract. 


MURPHYSBORO, ILL.—The Murphysboro & Interurban Railway 
Company has been organized and a charter has been applied for. 
The company is composed of Murphysboro business men and manu- 
facturers, who propose to build an electric railway in and around 
Murphysboro and to Carbondale. At a meeting $50,000 was sub- 
scribed and the following commissioners appointed to attend to or- 
ganizing and incorporating the company: A. B. Minton, owner of 
the mule-car line, now in operation here; Willard Wall, banker; 
W. C. Alexander, of the Murphysboro Ice and Cold Storage Com- 
pany; John G. Hardy, banker; P. H. Eisenmayer, president of the 
Southern Illinois Milling and Elevator Company. 


MACON, GA.—A reorganization of the Macon Railway and Light 
Company has taken place. W. Jordan Massee now is at its head with 
a new general manager and a new secretary and treasurer. J. T. Ny- 
han, the former general manager, and J. H. Hertz, the secretary and 
treasurer were not reelected, but in their places J. W. McFarland, 
of Chattanooga, and J. E. Jaudon, were named. A new board of 
directors was named as follows: Jacob S. Collins, T. J. Carling, 
Leon S. Dure, W. J. Massee, Morris Happ, F. B. Stubbs, M. Felton 
Hatcher, Joseph M. Neel, J. C. Walker, A. T. Small, M. H. Massee 
and Jacob Paulson. Jacob S. Collins was elected vice-president 
of the company, and M. Felton Hatcher second vice-president. The 
only money that is said to have changed hands in cash is $50,000, 
the remainder being in notes. After the meeting of the directors 
a lengthy statement was given out by President W. Jordan Massee 
in which many promises of cheaper lights, better service and better 
lights were made. 


OROVILLE, CAL.—A copy of the articles of incorporation of the 
Northern Electric Railway Company has been filed with the county 
clerk. It recites the purpose of the new corporation to be to 
take over the Northern Electric Railway and to acquire the fran- 
chise and what rights the Shasta Southern possesses. The 
following new lines are mapped out for construction: Chico-Red 
Bluff-Redding line—estimated length, seventy-six miles; Sacra- 
mento-Folsom line—twenty miles; Sacramento-Woodland-Colusa- 
Hamilton line—108 miles; Colusa-Yuba City line—twenty-six 
miles. The capital stock is fixed at $25,000,000, divided into 
250,000 shares of a par value of $100. This stock is divided into 
the preferred stock, consisting of 100,000 shares, and the common 
stock, consisting of 150,000 shares. ‘The articles of incorporation 
provide that the “dividends to the extent but not in excess of five 
per centum per annum shall first be declared set apart and become 
payable from such surplus profits upon the issued shares of said 
preferred stock.” Dividends to the extent of five per cent shall 
then be paid upon the common stock. Further dividends are pay- 
able upon preferred and common stock without discrimination. 
The board of directors is made up of R. Augustus Bray, who is 
credited with 3,360 shares; Alan W. Maginis, Curtis Hilyer, Francis 
C. van Deinse, Martin L. Washburn, Harry C. Mack and Charles 
Elsey, of whom the articles state that they have subscribed for 
five shares. 
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INDUSTRIAL ITEMS. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 


has ready for distribution its November calendar, which gives in 
color reproductions the language of fixed signals. 


THE ANSONIA BRASS AND COPPER COMPANY, Ansonia, Ct., 
has published a new catalogue devoted to “Tobin” bronze. Copies 
of this catalogue will be sent to any one interested upon request. 


THE BALL ENGINE COMPANY, Erie, Pa., has opened a sales 
office at 1001 Arcade Building, Philadelphia, Pa., under the manage- 
ment of H. P. Penfield, for the sale of its automatic and Corliss 
engines. - 


THE DIELECTRIC COMPANY OF'AMERICA, Belleville, N. J., 
has published a valuable booklet devoted to a description of its 
underground system. This booklet will be sent to any one interested 
upon request. 


THE GRAY TELEPHONE PAY STATION COMPANY, Hartford, 
Ct., has issued a new booklet describing the Gray Telephone pay 
station and measured service equipment. This will be sent to any 
one interested upon request. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., has issued bulletins No. 106 and No. 107, describing and illus- 
trating, respectively, the chloride accumulator for alternating-current 
regulation, and the chloride accumulator as applied to the single- 
phase system of the Spokane & Inland Railway. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 Park 
Place, New York city, has announced an extensive line of electrical 
goods for the holidays. Full information and price lists are now 
available upon electrical toys, small power apparatus, Christmas 
tree outfits, etc., upon application to the company. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
a handsome booklet entitled “Bank and Office Lighting by Elec- 
tricity.” This book is illustrated by a number of carefully-worked- 
out half-tone engravings, showing the utilization of Nernst lamps 
for the effective illumination of places where important visual work 
is required. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., has ready for distribution a supplementary bulletin con- 
taining additions and changes affecting its catalogues B-17 and 
B-17A. A number of new devices, which it is believed will meet 
with the approval of the trade, are listed. This bulletin will be 
sent to any one interested upon request. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has issued a sixteen-page booklet entitled “The Economical 
Heating of Water and Air in Breweries and Malt Houses.” The 
first seven pages of the booklet are devoted to a reprint of an 
article by C. Eberle, of Munich, on “The Influence of Boiling by 
Steam on the Boiler Plants of Breweries.” 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has published a booklet devoted to its magnetic 
switch controllers for handling electric motors. This booklet is 
replete with interesting data and instructive illustrations, indicat- 
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ing the excellent service performed by these controllers. The 
company will be pleased to forward copies upon request. 


THE TREGONING ELECTRIC MANUFACTURING COMPANY, 
Cleveland, Ohio, has ready for distribution a new catalogue and 
price list devoted to its electrical specialties. This includes de- 
scriptions and prices on separable attachment plugs, fusible rosettes, 
fuseless rosettes, the “Lobster-Claw” battery connector, the Tre 
goning sign receptacle, and the fuseless rosette with socket attach- 
ment. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
opened an office at Deadwood, S. D., with O. F. Purnell as district 
manager. Special attention will be given by Mr. Purnell and the 
members of his staff to the sale of mining, crushing, pumping, 
power and electrical machinery, many installations of which have 
been made by Allis-Chalmers Company and its predecessors through- 
out that section of country. 

THE CENTRAL ELECTRIC COMPANY, 264-270 Fifth avenue, 
Chicago, Ill., has ready for distribution a very interesting pamph- 
let devoted to holiday suggestions. This pamphlet illustrates a 
number of electric reading lamps and portables which the company 
has recently developed. The company has established a fixture 
department, where an elaborate display of electric lamps is shown. 
This pamphlet will be sent to any one interested upon request. 

THE GOULD STORAGE BATTERY COMPANY, 341-347 Fifth 
avenue, New York city, has published a valuable book describing 
the Gould storage battery. This gives full details concerning the 
building-up of the Gould plate and its application in service. Two 
bulletins, No. 8 and No. 9, describing and illustrating, respectively, 
an interurban railway distribution system, and storage batteries 
on alternating-current systems, are ready for distribution and will 
be furnished to any one interested upon request. 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is distributing a folder dedicated to the good fellows who helped 
the Joseph Dixon Crucible Company to spend its money at Atlantic 
City in connection with the recent exhibit of the American Street 
and Interurban Railway Manufacturers’ Association. The folder 
has been presented through the courtesy of that amiable genius, 
C. H. Spotts, manager of the paint department of the Joseph Dixon 
Crucible Company. The pages are adorned with several interest- 
ing reproductions of Mr. Spotts in various characteristic attitudes. 
The first illustration is the only one, however, which the friends 
of Mr. Spotts will believe him capable of assuming. 


THE CUTLER-HAMMER CLUTCH COMPANY, Milwaukee, Wis., 
has issued a thirty-two-page booklet devoted to its lifting magnets. 
The booklet contains a number of full-page illustrations showing 
lifting magnets handling pig-iron, steel stampings, castings, scrap 
and other material, together with diagrams, data on current con- 
sumption, and information on lifting capacity of magnets. A new 
cable take-up device is also illustrated and described, and reference 
is made to the Cutler-Hammer system of control, by which a strong 
inductive reaction or kick which occurs when a circuit is suddenly 
opened on a magnet coil is automatically shunted to a discharge re- 
sistance, thus protecting the magnet insulation by dissipating the 
energy of the induced voltage outside of the coil itself. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 


ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. Annual meeting, Chicago, 11l., December, 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secre- 


tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 


Richards, Bethlehem, Pa. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Dr. 


Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 


tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings fourth Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 

Johnson, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. Annual meeting, New York city, December 3-6. 
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AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


AMERICAN STREET AND INTERURBAN 
FACTURERS’ ASSOCIATION. Secretary, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, P. C. Brown, Boston, Mass. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. , 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, Secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 

ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 

ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 


Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Roya] Insurance Building, Montreal, 
Canada. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building. San 
Francisco, Cal. 
day of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National’ Electrical Trades Association). Secretary, “Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. Cheadle, Joliet, Ill. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West Thirty- 
ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Texas. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White. Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


George B. Keegan, 


RAILWAY MANU.- . 


Monthly meetings, San Francisco, first Thurs- 
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INDIANA INDEPENDENT TELEPHONE A 
tary, C. S. Norton, Indianapolis. 


INTERNATIONAL ASSOCIATION OF MU 
CIANS. Secretary, Frank P. Foster, Corr 

INTERNATIONAL INDEPENDENT TELEPI 
Secretary, Charles West, Allentown, Pa. 
J. A. Harney, Electric Building, Clevelanc 
ing, Chicago, IH., January 21-23, 1908. 


IOWA STATE ELECTRICAL ASSOCIATIO. 
Keiser, Dubuque, Iowa. 


IOWA STREET AND INTERURBAN RAII 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSC 
C. C. Deering, Boone, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT 
A ASSOCIATION. Secretary, James 
an. 


KENTUCKY INDEPENDENT TELEPHONE 
retary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASS( 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY A 
tary. Charles S. Clark, 70 Kilby street, 
second Wednesday of each month, except 


MASTER CAR BUILDERS’ ASSOCIATION. 
lor, 390 Old Colony Building, Chicago, Il 


MICHIGAN ELECTRIC ASSOCIATION. Se 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE 
retary, W. S. Vivian, Grand Rapids, Mic 


MISSOURI STATE ELECTRIC LIGHT ASS 
C. C. Pierson, St. Charles, Mo. 


MISSOURI INDEPENDENT TELEPHONE | 
tary, George Schweer, Windsor, Mo. 


NATIONAL ARM. PIN AND BRACKET ASS 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTOR 
THE UNITED STATES. Secretary, W. 
Street, Utica, N. Y. 


NATIONAL ELECTRIC TRADES ASSO 
Frederic P. Vose, 1343 Marquette Buildil 


NATIONAL ELECTRIC LIGHT ASSOCIAT. 
Freeman, Engineering Societies Buildin; 
street, New York city. 

NEBRASKA INDEPENDENT TELEPHONI 
retary, R. E. Mattison, Lincoln, Neb. 
Neb., January, 1908. 

NEW ENGLAND ELECTRICAL TRADES 
tary, Alton F. Tupper, 84 State street, 

NEW ENGLAND STREET RAILWAY CLI 
Lane, 12 Pearl street, Boston, Mass. 1 
Thursday of every month. 

NEW YORK ELECTRICAL SOCIETY. Sec 
neering Societies Building, 29 West T 
York city. 

NEW YORK STATE INDEPENDENT T 
TION. Secretary, R. Max Eaton, Niaga 

NORTHWESTERN ELECTRICAL ASSOC 
N. Kimball, Kenosha, Wis. Next anni 
Wis., January, 1908. 

OHIO ELECTRIC LIGHT ASSOCIATION. 
Greenville, Ohio. 


OHIO INDEPENDENT TELEPHONE AS$ 
O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELEC 
ENGINEERS. Secretary, F. W. Bullar 


OHIO STREET RAILWAY ASSOCIATIC 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS' AND HIST 
Secretary, John Brant, 195 Broadway, 
meeting postponed until next year. 


ORDER OF THE REJUVENATED SONS 4 
Mercury, Dallas, Texas. 


PACIFIC COAST ELECTRIC TRANSM! 
Secretary, Samuel G. Reed, Portland, O 


November 9, 1907 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 


Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKES PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 


Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. Next meet- 
ing, Mitchell, S. D., January 8-9, 1908. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. | 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 
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VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. 


November 30. 
American Association for the Advancement of Science. 


111., December. 

American Society of Mechanical Engineers. 
New York city, December 3-6. 

South Dakota Independent Telephone Association. 


S. D., January 8-9, 1908. 
Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 


International Independent Telephone Association. Annual meet- 
ing. Chicago, 111., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 


Sec- 


Norfolk, Va.; April 26 to 
Chicago, 
Annual meeting, 


Mitchell, 


Next meeting, 


Reeord of Electrical Patents. 


Week of October 29. 


869,229. MOTOR CONTROL. Eugene R. Carichoff, East Orange, 
N. J., assignor to Otis Elevator Company, East Orange, N. J. 
Two starting resistances are used, controlled by an automatic 


switch. 

869,243. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
Hubbard, Greenwich, Ct., and William A. Turbayne, Lancaster, 
N. Y.. assignors to Gould Storage Battery Company. An alter- 
nating-current transmitting, direct-current distributing, system. 


869,244. ALTERNATING-CURRENT APPARATUS. Albert S. 

Hubbard, Belleville, N. J., assignor to Gould Storage Battery 
Company. A regulating apparatus, controlled by a battery, 
and governing the system according to the character of the 
load. 

869,248. ENGINE STOP-VALVE. James L. Kimball, Salem, Mass. 
A stop-valve controlled by an electromagnet. 

869,275. BILOCK-SIGNALING SYSTEM. Louis H. Thullen, Swiss- 
vale, Pa., aSsignor to the Union Switch and Signal Company, 
Swissvale, Pa. The car carries a coil in inductive relation to 
the signaling circuit. 

869.276. PROCESS OF REDUCING COMPOUNDS WITH ELEC- 
TRICALLY DEVELOPED HEAT. Frank J. Tone, Niagara 
Falls, N. Y. Silica, and a compound containing silicon, oxygen 
and carbon are heated in an electric furnace. 

869,279. ELECTRICAL SYSTEM OF DISTRIBUTION. Edward 
Van Wagenen, New York, XN. Y., assignor to Gould Storage 
Battery Company. A combined alternating and direct-current 
system, the fluctuations in one being controlled by the other. 

869,286. ELECTRICAL SYSTEM OF DISTRIBUTION. Walter E. 
Winship, New York, N. Y., assignor to Gould Storage Battery 
Company. A storage battery and regulator for controlling an 
alternating-current system. 

869,300. ARC-LAMP ELECTRODE. Richard Fleming, Lynn, Mass., 
assignor to General Electric Company. An iron tube filled 
with iron particles. 

869,301. ARC-LAMP ELECTRODE. Richard Fleming, Lynn, Mass.. 
assignor to General Electric Company. An iron tube filled 
mainly with iron oxides. 

869,306. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
Hubbard, Belleville, N. J., and William A. Turbayne, Lancaster, 
N. Y., assignors to Gould Storage Battery Company. A regulat- 
ing alternating-current circuit for controlling the battery of a 


direct-current distributing system. 
869.314. RESISTANCE UNIT. Campbell Macmillan, Schenectady, 


N. Y., assignor to General Electric Company. The resistance 
wire is surrounded by material having a negative temperature 


resistance coefficient. 


869,321. INSULATING MATERIAL AND METHOD OF MANU- 
FACTURING SAME. Robert Müller, Munich, Germany. A 
composition of fragmentary mineral fireproof material united 
by a pitchy substance. 

869,348. STORAGE-BATTERY GRID. Rufus N. Chamberlain, De- 

pew, N. Y., assignor to Gould Storage Battery Company, New 
York, N. Y. A grid with tapering ribs for forming. 

869,352. MOTOR-CONTROL SYSTEM. Maxwell W. Day, Schenec- 
tady, N. Y., assignor to General Electric Company. Two motors 
are employed for giving different speeds. 

$69,356. MOTOR CONTROLLER. Wilhelm Fielder, Berlin, Ger- 
many, assignor to General Electric Company. A centrifugally 
actuated cutout for interrupting a reverse current. ~ 
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869, 314.—REsisTANCE UNIT, 


869,359. RELAY FOR CIRCUIT-BREAKERS. Max Fuss, Berlin. 
Germany, assignor to General Electric Company. A reversible 
motor operated either by an excess or a reversed current. 

869,365. BILOCK-SIGNAIL SYSTEM. Laurence A. Hawkins, Sche- 

nectady, N. Y., assignor to General Electric Company. An alter- 
nating-current system. 

869,368. ADJUSTABLE SUPPORT FOR TELEPHONE RE- 
CEIVERS. Ross Higgins, Canfield, Ohio. A holder attached to 
the transmitter arm. 
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869,408. STRAIN INSULATOR. Albert Anderson, Boston, Mass., 
assignor to Albert and J. M. Anderson Manufacturing Company, 
Boston, Mass. A three-piece insulator consisting of two bars 
and a coupling piece. 

869,404. STRAIN INSULATOR. Albert Anderson, Boston, Mass., 
assignor to Albert and J. M. Anderson Manufacturing Company, 
Boston, Mass. A two-piece linked insulator. 

869,418. FREQUENCY CHANGER. Walter S. Bralley, Schenec- 
tady, N. Y., assignor to General Electric Company. Two syn- 
chronous induction machines coupled together. 

869,420. PRINTING TELEGRAPH. Berry W. Cochran, Los 
Angeles, Cal. A synchronous system. 

869,432. ELECTRIC FURNACE. Gustave Gin, Paris, France. A 
tilting furnace with three reaction chambers. 


869,348.—STORAGE-BATTERY GRID. 


869,442. APPARATUS FOR MEASURING SPEED OF ROTATION. 
Walter D. Litchfield, Schenectady, N. Y., assignor to General 
Electric Company. An automatic timing device. 

869,446. PROCESS FOR MAKING DRY CELLS. Paul L. Meyer, 
New York, N. Y., assignor to John F. Hemenway, New York, 
N. Y. A porous cup of plaster of Paris is used. 

869,449. MEASURED-SERVICE SYSTEM FOR TELEPHONE 
LINES. James L. McQuarrie, Oak Park, Ill., assignor to West- 
ern Electric Company, Chicago, Ill. A meter for party-line cir- 
cuits. 

869,450. MEASURED SERVICE SYSTEM FOR TELEPHONE 
LINES. James L. McQuarrie, Oak Park, Ill., assignor to West- 
ern Electric Company, Chicago, Ill. A connection register at 
the central office for party-line systems. 

869,459. ELECTRIC RAILWAY SYSTEM. William B. Potter, 
Schenectady, N. Y., assignor to General Electric Company. A 
safety sectional conductor system. 

869,460. ELECTRIC HEATING FABRIC. Walter Richmond, Mem- 
phis, Tenn. A controlling thermostat is placed within the 
fabric. 


869,352.—MoTor-CONTROL SYSTEM. 


869,464. ELECTRIC HEATER. George E. Stevens, Lynn, Mass., 
assignor to General Electric Company. A faucet attachment. 
869,465. THIRD-RAIL CONTACT-SHOE. Samuel B. Stewart, Jr., 
Schenectady, N. Y., assignor to General Electric Company. A 

yielding support for contact shoes. 

869,467. RAILWAY SIGNAL. Charles W. S. Turner, Mountville, 
Va. A block-signaling system. 

869,468. ELECTRIC SIGN. William Wallace, Philadelphia, Pa. 
A sign carrying incandescent lamps. 

869,490. RELAY. Lemuel F. Howard, Edgewood Park, Pa., as- 
signor to the Union Switch and Signal Company, Swissvale, Pa. 
A relay for a signaling system, controlled by currents of differ- 
ent frequencies. 

869,531. RAILWAY SIGNALING. Jacob B. Struble, New York, 
N. Y., assignor to the Union Switch and Signal Company, Swiss- 
vale, Pa. A rectifier for operating a direct-current signaling 
system from alternating-current railway supply system. 
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869,554. AUTOMATIC TESTING AND RESETTING MEANS FOR 
ELECTROTHERMAL PROTECTORS. Frank B. Cook, Chicago, 
Ill. Provision is made for testing the thermostat. © 

869,555. BLOCK-SIGNAL SYSTEM. William Daves, Bloomington, 
Ill. An electrically lock manual system. 

869,576. SIGNALING SYSTEM. Edward E. Kleinschmidt, New 
York, N. Y., assignor to George M. Seeley, New York, N. Y. A 
track-battery circuit which is closed by the passage of a car. 

869,595. TRANSFORMATION OF ELECTRIC CURRENTS. Will- 


jam T. Taylor, Chihuahua, Mexico. A composite polyphase 
system. 
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869,602.— ELECTRICAL APPARATUS. 


869,602. ELECTRICAL APPARATUS. Thomas W. Varley, New 
York, N. Y. A magnet of constant strength which is independ- 
ent of variations in the applied voltage. 

869,634. WIRELESS TELEGRAPHY. William S. Hogg, U. 8. 
Navy. The spark-gap terminals are spherical and concentric. 

869,684. ELECTRIC REGULATOR. Albert H. Barber, Watertown, 
N. Y., assignor of one-half to Jay M. Mullen, Watertown, N. Y. 
An inductive coil with adjustable core. 

869,711. TROLLEY. Samuel D. Hunt, Youngstown, Ohio. A trolley 
head for multiple contact wires. 

869,714. WIRELESS SIGNALING SYSTEM. Joseph L. Jones, 
Kizer, Tenn. A system for use on locomotives. 

869,728. ALARM MECHANISM. Leroy Paisley, Waverly, Ohio. A 
signal system for mail boxes. 

869,737. MULTIPLE SOCKET FOR INCANDESCENT LAMPS. 
Frank J. Russell, New York, N. Y. The holding contacts are 
carried on the body of the socket and the central contacts on 
the lid. 

869,760. ELECTRICALLY CONTROLLED ELEVATOR. Carl T. 
Westlin, Arlington, N. J. The controlling circuit is broken by 
the opening of a door. 

869,780. ELECTRIC MOTOR. John P. Hayes, Pittsburg, Pa. A 
reciprocating motor. 

869,785. ELECTRICALLY OPERATED SIGNAL FOR RAIL- 
ROADS. Helena J. Jones, Baltimore, Md. A _ block-signaling 
system. ar 

869,788. INSULATED JOINT. Frank E. Kinsman, Plainfield, N. J. 
An insulated wheel for traction purposes. 

869,812. CONTROLLER. Emmett W.. Stull, Norwood, Ohio, as- 
signor to the Bullock Electric Manufacturing Company. A 
series-parallel controller. 
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869,711. —TROLLEY. 


869,824. CONTROL SYSTEM. Louis M. Aspinwall, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. The reversing switch can not be returned to the oft posi- 
tion until the circuit-breaker is open. 

869,843. TROLLEY HEAD FOR ELECTRIC TRACTION. Garnet 
B. Holmes and Arthur D. Allen, Wellington, New Zealand. The 
wheel is flexibly mounted in slots. 

869,852. CLIP FOR ELECTRICAL APPARATUS. Hubert Krantz, 
Brooklyn, N. Y. An L-shaped terminal 

869,858. CREDIT-MARKING APPARATUS. John J. Leidigh, Mil- 
waukee, Wis. An electrical device used with punched cards. 

869,864. AUTOMATIC RESETTING AND TESTING MEANS: FOR 
THERMAL PROTECTORS. Frank B. Cook, Chicago, Ill. A 
device reset by a spring. 
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WATER RHEOSTATS. 

One of the oldest types of resistances used for laboratory 
and commercial testing is that known generally as the water 
rheostat. It has been made in innumerable forms; is siniple, 
inexpensive, and gives a continuous variation of resistance. 
These are its main advantages, and in alternating-current work 
it 1s, for all practical purposes, non-inductive, the slight capacity 
effect being negligible except for very low potentials. This 
device has, nevertheless, some serious objections which hinder 
its wider use. First of all, it is dirty, and when absorbing 
much energy it is apt to give off steam, which is frequently 
objectionable. For absorbing large loads it :is bulky, and 
unless an ample supply of water is available it does not give 
a constant resistance. If used continuously, the electrodes cor- 
rode. Its resistance, when first put together, is an uncertain 
quantity, since everything depends upon the purity of the 
water. Generally, for laboratory and low-potential tests, this is 
not objectionable, since it is necessary to add salt or soda 
anvhow, in order to reduce the resistance to a suitable value. 
For high-potential work, however, this uncertainty may be 
troublesome, because it is necessary to depend upon the avail- 
able water supply, particularly when a constant flow is required 
to keep the temperature of the rheostat down; and if the 
resistance of the water in one place is twenty-five or fifty times 
greater than that in another, one can not say beforehand just 
what size of rheostat will be required for any particular test. 

An instructive instance of this kind is given in the Electric 
Journal for November, by Mr. N. J. Wilson. The occasion 
calling for the rheostat was the tests undertaken to determine 
the steam consumption of turbo-generators installed m the 
Chelsea power-house of the District Railway Company, of Lon- 
don. The usual method of testing an alternator is to circulate 
the power, or to put an inductive load upon it which will give 
rise to full-load losses without wasting the power correspond- 
ing to the full load of the machine. But in this case it was 
the turbine that was to be tested and not simply the generator, 
so that to load the former machine it was necessary to load 
the latter; and in such a test the specifications may call for a 
non-inductive load, which is rather difficult to secure by means 
of motors and other similar power consumers. 

It was therefore decided to use a water rheostat. The first 
type tried consisted of three long rectangular boxes, each con- 
taining high-potential electrodes, the three boxes being con- 
nected together by neutral electrodes placed at each end so as 


to prevent a high difference of potential between the ends of 
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the boxes, at which points the water flowed in and out. But 
wooden boxes proved unsatisfactory, as is generally found to be 
the case, because heavy currents will pass through the wood 
and set fire to it. After an attempt to overcome this difficulty, 
the wooden box type was abandoned, and a large iron tank, 
fifteen feet in diameter and ten feet deep, was used. The 
live electrodes consisted of three copper rods arranged in an 
equilateral triangle rather near the centre of the tank and 
enclosed within terra-cotta pipe. Neutral electrodes were placed 
in the tank to give control of the load, and at the same time to 
avoid danger to the men conducting the test. It was found, 
however, that the best way to control the load was to vary 
the height of the pipe surrounding the live electrodes. When 
this pipe was removed entirely, the resistance was too low, and 
although it could be increased by decreasing the size of the 
electrodes, this led to arcing and unstable conditions. The load 
absorbed by this rheostat was 5,500 kilowatts, at 11,000 volts, 


three-phase. Indeed, it was found possible to absorb 8,000 


kilowatts at the same voltage. 

It is rather interesting to note, that although the power 
could not be saved, as is done in the circulating-power tests, it 
was not all wasted, as the hot water flowing from the rheostat 
was used as feed water for the boilers, though not all of it was 
saved in this way. 

Mr. Wilson also describes briefly another water rheostat 
employed for testing the equipment at the stations of the Clyde 
Valley Power Company. In this case, the tanks, which were 
fifteen feet in diameter and five feet deep, were built up of 
brick, and as the water available at this point was purer than 
that used for the former testing, there was no difficulty in 
securing the necessary high resistance. It is probable that the 
water rheostats used in these tests were the largest ever con- 
structed. They seem to have performed the service satisfactorily, 
and, taking everything in consideration, the apparatus was really 
simple. In such work it is, of course, necessary to take great 
precautions in order to insure the safety of the testing engineers, 
but such precautions are always to be taken when working with 


high potentials. 
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A NEW TYPE OF ALTERNATOR. 

The application of the steam turbine for general power 
purposes was made possible through the electric generator, 
because the high speeds which are most suitable for turbine 
operation are not suitable for driving many mechanical devices. 
Even when applied to ship propulsion the speed of the turbines 
must be lower than that desirable, for mechanical reasons, in 
order that the propellers may run at a decent efficiency. How- 
ever, to enable the steam turbine to be run at those speeds 
which give the best results has necessitated some rather radical 
departures in the design of the dynamo which it is to drive. 
When coupled to a direct-current generator special care must 
be taken in the design of the armature and commutator, and 
when it drives an alternator, the revolving field of the latter, 


as constructed to-day, bears but little resemblance to the stand- 
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ard type of revolving field of a machine driven by a reciprocat- 
ing engine. These changes in design have in general been 


necessary to meet the mechanical conditions introduced by the 


high speed of operation, but the high speeds have also brought 


about certain electrical complications. In driving alternators 
there is not a free choice of speed, because the frequency of the 
latter is more or less fixed, according to the purpose for which 
the machine is intended, and the high speed of the direct-cur- 
rent armatures makes commutation somewhat more difficult. 

There are also other troubles which, although they may 
have existed in the slower-speed machines, only become of con- 
sequence when the speeds are high. One of these is described 
in an article appearing in a recent issue of Elektrotechnik und 
Maschinenbau, which is contributed by Mr. F. Punga and 
Dr. W. Hess. This is the electromotive force set up in the 
shaft of the rotating field of alternators driven by turbines, 
which is due to an unbalanced magnetic circuit. The cause 
is easily understood by considering a four-pole revolving field 
with the armature split along the horizontal plane. Supposing 
the field magnet to be standing with its poles vertical and 
horizontal, the magnetic paths from pole, through the arma- 
ture and back through the neighboring poles and shaft, are all 
similar because the joint in the armature core comes opposite 
the central plane of the two horizontal field poles. When, how- 
ever, the field magnet is moved through an angle of forty-five 
degrecs, the two joints in the core are in the paths of two 
of the four magnetic circuits, and however perfect the joint may 
be, it does introduce some reluctance; hence the magnetic flux 
through these two paths, which include the horizontal quadrants 
of the armature core, will be somewhat less than the other two 
paths including the vertical segments of the core, since in the 
latter there are no joints. For this reason, as the field revolves, 
there will be a variation in the flux not only along the armature 
core but across the field magnet shaft, and this variation will 
set up an electromotive force having, in general, the same fre- 
quency as that produced in the armature itself. This condition 
is not limited to the turbo-generator, but only in the latter 
is the electromotive force set up large enough to give trouble, 
and this is due to the peculiar construction of the field (the 
pole pieces usually being attached directly to the shaft), and to 
the high speed at which the latter revolves. 

This electromotive force, while it gives rise to a small loss. 
is mainly troublesome because of the heating and wearing which 
The ‘oil film has not sufficient 


resistance to prevent a considerable current from flowing, with 


it causes at the bearings. 


a consequent excessive friction and wearing of the bearing 
surface. 

To overcome this, the current can be stopped by insulating 
the bearings, but it is better to avoid it by preventing the gen 
eration of the electromotive force by the unequality of the mag- 
netic circuits. This can be done by dividing the magnetic eir- 
cuit into a proper number of segments. In general, if the ratio 
of the number of segments to twice the number of pairs of 


poles is an even number, no electromotive force will be set up. 
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The authors have tested the explanation just given of this 
current flow in the generator shaft, and found that the values 
measured were in fair agreement with those computed. Experi- 
ments in this case were conducted with the armature segments 
separated somewhat, so as to increase the reluctance of, the 
joint. These experiments suggested that the effect might be 
made use of to construct an alternator of low voltage and 
This can be done by introducing gaps in 
In such a machine there 


high current output. 
the armature core at suitable points. 
is, of course, no armature winding, and cne would at first be 
inclined to compare it to a machine of the inductor type; but 
this term, as used, designates that type in which the field and 
armature coils are stationary and an inductor alone revolves. 
In the new type there is no armature winding, as already 
observed, and in this respect the machines resembles the so- 
called homopolar direct-current type. But there is a revolving- 
field magnet which is carried on the part in which the currents 
are introduced. In such a machine the bearings must, of course, 
be insulated and the current taken from the shaft by suitable 
slip-rings. 

This is an ingenious arrangement, and the type might pos- 
sibly find application for electric furnace purposes where large 
currents’ and low voltages are needed; but it seems as though 
the design could be improved by inverting it and making the 
resemblance to the inductor type of alternator still closer. 
This would have several advantages, doing away with the insu- 
lated bearings and slip-rings, reducing the laminated core to a 
minimum, and simplifying considerably the mechanical design. 
It would probably also be found well to alter the type so that 
the currents would be set up in copper sheets rather than in the 
iron. The decrease in internal losses thus secured would more 
than offset the increased reluctance in the magnetic circuit. 
In such a machine serious armature reactions must be expected. 
Indeed, this has been one of the difficulties retarding the use 
of the inductor alternator and of the homopolar direct-current 


generator. 
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THE RADIOACTIVE FAMILY. 

In a recent issue of the ELEcTRICAL REVIEW note was made 
of the very careful experimental work conducted by Dr. B. B. 
Boltwood, which enabled him to isolate a new radioactive ma- 
terial, which he believes is the immediate parent of radium and 
for which he proposed the name “ionium.” This suggestion 
has met with certain criticisms, and in a recent issue of Nature 
(London), Dr. E. Rutherford also expresses his dislike for 
the term, although he believes that those materials which 
can be isolated for a sufficient length of time to be studied care- 
fully should have distinctive names. To the suggestion that 


the plan introduced by himself of lettering the different sub- 


stances existing during the various stages of disintegration be 
generally adopted, he replied that while satisfactory at first, 
this scheme is not now so suitable, as intermediate products 
are being found which spoil the continuity of the series. 

Dr. Rutherford says, however, that including iranium and 
thorium twenty-four distinct radioactive substances are now 
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known to exist, and he believes that this nearly exhausts the 
field; and when there is a general consensus of opinion that 
this is the case, and no more to be looked for, then some such 
classification could be adopted with satisfaction. 

Until the phenonemon of radioactivity was recognized and 
drew so much attention, the discovery of a new chemical ele- 
ment was a matter of considerable scientific importance. It 
would, therefore, be interesting to know how the chemist feels 
towards these new applicants for position in the chemical 
series. Are all of the new substances to be considered as ele- 
ments; and if so, where should they be placed? If they are 
not elements, as understood by the chemist, what place in the 
science do they occupy? This recent advance in physical science 
seems to have provided chemistry with work enough to keep 


it busy for some time to come. 


ee ee 


TRANSATLANTIC WIRELESS SERVICE. 

Since the Marconi company opened the transatlantic serv- 
ice on October 17, the daily papers on this side of the water 
have published many messages marked as having been trans- 
mitted in this way; some of the papers have made a feature 


of this new service. 

No one, of course, expects the new service at once to make 
great inroads into the well-established cable service, but it 
seems that in some quarters disappointment is felt. Our 
esteemed contemporary, the Electrician, of London, in its 
issue of November 1, says that up to the time of writing it 
had noticed but one press message transmitted by wireless 
since the opening day. ‘The speed of transmission, it asserts, 
seems to be nearer three than thirty words a minute as asserted. 
Evidently the room for improvement is wide. 

Our contemporary also shows how small must be the effect 
on the present cable service of any wireless system which can 
be put to immediate use. It is said that during a busy hour 
25,000 paying words pass to and from England by means of 
the cables, and to make any inroads in this heavy traffic a 
large number of wireless stations would be necessary. It has 
not yet been proved that non-interference for many stations 
has been attained, nor has the problem of secrecy been solved. 
In reply to these criticisms the wireless system might very 
justly point out that the first transatlantic cable was not laid 
in a day, and a number of years elapsed before permanent 
communication was established. The wireless system has, as 
every one knows, a good many difficulties to overcome, but there 
is no theoretical reason why this can not be done satisfactorily. 

The most urgent problem in wireless telegraphy is to secure 
syntonization. There are two ways of attacking this. One is 
to design the transmitting and receiving systems so that they 
are, so to speak, opaque to all waves not of the desired fre- 
quency. A good deal has been done in this direction. But until 
some means of producing waves of a definite and constant fre- 
quency is available, interference between systems will occur. 
The oscillating are scems to be a step in the right direction, 
but only a step, and to-day, mechanical means for setting up 


the oscillations is being sought. 
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THE ARC AND THE SPARK IN RADIO- 
TELEGRAPHY.' 


BY W. DUDDELL. 


There are three methods of producing 
these currents—namely, the alternator, 
the spark, and the arc methods. There 
are great difficulties in the way of con- 
structing an alternator to give such high- 
frequency currents. Suppose that it is 
required to build an alternator to work at 
the lowest frequency—namely, 100,000 
periods per second—and let us assume 
that we can drive this alternator by means 
of a turbine at the high speed of 36,000 
revolutions per minute. This alternator 
could not have a diameter much above 
six inches for fear of bursting, and, as it 
makes 500 revolutions per second, it would 
have to generate 200 complete periods for 
each revolution, so that the space avail- 
able for the windings and poles for one 
complete period will be less than 0.1 
inch, a space into which it is quite im- 
possible to crush the necessary iron and 
copper to obtain any considerable amount 
of power. In spite of the small space 


that we have allotted to each period, as- 


there are 100,000 periods per second, the 
speed of the surface of the moving part 
works out at over 500 miles per hour. A 
small alternator has been built to give 
over 100,000 frequency, but the amount 
of power it produced was extremely small. 
_ The earliest method of producing high- 
frequency oscillations was proposed by 
Lord Kelvin, who pointed out that if a 
Leyden jar, or condenser, be allowed to 
discharge through a circuit possessing self- 
induction, or electrical inertia, then, un- 
der certain conditions, the discharge of 
the jar is oscillatory—that is to say, that 
the electricity flows backwards and for- 
wards in the circuit several times before 
the jar or condenser becomes finally dis- 
charged. In practice the aerial conductor 
acts as a Leyden jar or condenser. It is 
charged with electricity and allowed to 
discharge, the current oscillating back- 
wards and forwards in the aerial during 
the discharge. In many installations Ley- 
den jars or condensers are electrically 
connected to the aerial, so that the oscil- 
lations taking place in them are transmit- 
ted to the aerial. For wireless telegraphy 
it is usual to charge the condensers, or 
aerial, by means of an induction coil, or 
an alternator, to a very high voltage, and 
it is allowed to discharge by means of a 
spark between the two electrodes which 
form the ends, so to speak, of a gap in 


1 Evening discourse delivered before the British Asso- 
ciation for the Advancement of Science, at the receut 
Leicester meeting. Abstracted. 
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the electrical circuit. As long as the 
pressure is low the spark-gap is a perfect 
insulator ; when the pressure becomes high 
enough the air between the electrodes 
breaks down and a spark passes, the gap 
becomes conducting, and allows the con- 
denser to discharge. The property of the 
spark-gap of passing almost instantane- 
ously from a condition of being an insu- 
lator for electricity to being an extremely 
good conductor for electricity is of the 
utmost value in the spark method of wire- 
less telegraphy. The more perfectly the 
spark-gap is insulated before the discharge 
takes place, and the more perfectly it 
conducts after the discharge has taken 
place, the better it is for our purpose. 

If a large quantity of electricity is dis- 
charged through the spark-gap, and if the 
spark lasts a very short time compared 
with the interval between successive 
sparks, then a highly conducting spark 
can be obtained, as well as a good insula- 
tion between the sparking terminals when 


no discharge is passing. In order to help 


to bring the gap back to its insulating con- 
dition after each discharge, many devices 
are employed, such as ‘subdividing the 
spark into several shorter sparks, cooling 
the electrodes, blowing air across the 
spark-gap, etc. When the condenser, or 
antenna, discharges through the spark- 
gap, oscillations are set up which radiate 
Hertzian waves. In practice, in wireless 
telegraphy, it is difficult to obtain a large 
number of oscillations during each dis- 
charge. A large number of oscillations 
means, if we keep the amplitude of each 
the same, that we are radiating a large 
quantity of energy. Besides, this radiated 
energy, which is useful for transmitting 
messages, there is also energy wasted in 
heat in the spark-gap, in the conductors, 
in the glass, or other insulation of the 
condensers. It is this useless part which 
we require to make as small as possible. 
I have lately had an opportunity to de- 
termine how many oscillations actually 
take place in a certain wireless transmis- 
sjon. The experiment was made by pho- 
tographing the spark as seen in a mirror 
rotated at a very high speed, and it was 
found that each spark consisted of nine 
or ten complete oscillations. If all the 
oscillations had been of equal strength or 
amplitude, then there would be very lit- 
tle to be gained by increasing the number 
of oscillations. As the oscillations die 
away in the spark method, two or three 
times this number would probably be re- 
quired for the best effect. As a matter of 


experiment, very good tuning has been 
obtained. 
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steepness of the characteristic—shall ex- 
ceed a certain minimum value, which de- 
pends on the losses in the shunt circuit. 
It is also necessary that an increase in 
current shall be accompanied by a decrease 
in potential difference, even when the cur- 
rent is varied very rapidly. 

At the moment of connection of this 
shunt circuit to an arc, a current flows 
from the arc circuit into the condenser cir- 
cuit which tends to reduce the current flow- 
ing through the arc. This reduction of the 
current through the arc tends to raise the 
potential difference between its terminals, 
and causes still more current to flow into 
the condenser circuit, resulting in a con- 
denser charged above the normal] voltage 
of the arc. The condenser, therefore, be- 
gins to discharge through the arc, which 
increases the arc current and decreases the 
potential difference, so that the condenser 
discharges too much; the reverse process 
then sets in; the condenser becomes suc- 
cessively overcharged and undercharged, 
due to the fact that, instead of the po- 
tential difference between the terminals 
of the arc remaining constant and allow- 
ing the condenser to settle down with its 
proper corresponding charge, the potential 
difference actually decreases when the 
condenser is discharged and increases 
when it is charging, so as to help to keep 
up the flowing backwards and forwards 
of the current indefinitely. Oscillograph 
wave-forms show what is going on very 
clearly, and they show that in gencral the 
swing of the current in the condenser 
circuit attains such a magnitude that 
when the condenser is charging it takes 
the whole of the current away from the 
arc, so as to make the are, although burn- 
ing on a direct current, a pulsatory are. 
The pulsation of the current through the 
are causes the vapor column to grow big- 
ger and smaller and the light to vary. 
When the vapor column grows bigger and 
smaller it displaces the air around it and 
produces a note the pitch of which is 
determined by the frequency of the cur- 
rent in the shunt circuit. 

For wireless telegraphy, by means of 
Hertzian waves, based on the are method, 
we require high frequencies in the shunt 
circuit. If we attempt to obtain this high 
frequency from the ordinary are, burning 
between solid carbons in air, we find that 
above a certain limit the oscillations will 
no longer take place. This is due to the 
fact that we are varying the current 
through the arc, at this higher frequency, 
too quickly for an increase in current to be 
accompanied by a decrease in potential 
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difference. I have demonstrated that if I 
only vary the current through the ordin- 
ary current arc sufficiently rapidly, then 
an increase in current 1s accompanied by a 
proportionate increase in the potential dif- 
ference, and the arc behaves just like an 
ordinary resistance. If we work with very 
small current arcs we can obtain high-fre- 
quency musical arc burning in air either 
between carbon or metal electrodes. 

In both the arc and the spark methods 
of wireless telegraphy we employ a high- 
frequency alternating-current in the aerial 
conductor. The essential difference be- 
tween the two methods lies in the fact that 
with the spark method our alternating- 
current in the aerial conductor first in- 
creases to a maximum value and then dies 
away rapidly, making only a limited num- 
ber of oscillations, whereas in the arc 
method the oscillations are maintained 
continuously of unvarying amplitude. 
With the arc method we are further able 
to choose the number of consecutive oscil- 
lations which make up each signal suff- 
ciently great to obtain the very best syn- 
tony. On the other hand, improvement in 
the arrangement and construction of the 
apparatus for the spark method has so in- 
creased the number of oscillations corre- 
sponding with each spark thut it may be 
that we shall be able to obtain a sufficient 
number in each train to give as good syn- 
tony by this method as that obtained with 
the are method. The arc method seems 
eminently suitable for very high speeds 
of working. As the oscillations are quite 
continuous, we can cut them up into 


groups to form the dots and dashes of the 


Morse alphabet, just as if we were working 
with a continuous current such as is used 
on land lines, so that there seems no rea- 
son why as high a speed of working should 
not be obtained from the arc method of 
wireless telegraphy as is obtainable by au- 
tomatic signaling on land lines; for it is 
to be noted that the dot, or shortest signal 
of the Morse alphabet, even at a speed of 
300 or 400 words per minute, will last 
long enough to consist of many hundreds 
of oscillations of the current in the aerial, 
so that there will be plenty of oscillations 
in the group forming the dot to give good 
syntony. 

Turning to the spark method for high 
working speeds, we find a difficulty in that 
the dot of the Morse alphabet must at 
least occupy the average time required to 
charge the condenser or aerial and produce 
one spark, and preferably sufficiently long 
for several. We are, therefore, obliged, in 
the spark method, to use a high rate of 


789 


/ 


sparking for high-speed signaling. This 
difficulty has not become very serious with 
the present low speeds of sending. When 
we come to use considerable amounts of 
power to transmit messages over long dis- 
tances, and we also require a high speed of 
working, the practical difficulty in con- 
structing apparatus suitable for suff- 
ciently rapid sparking will become serious. 
Marconi, in 1905, claimed to have already 
reached a speed of 100 words per minute © 
by the spark method, and lately there has 
appeared in the technical press examples 
of high-speed signaling .by the British 
Post-Office over a distance of fifteen miles, 
in which readable signals were received 
at a speed of seventy words per minute. 

Turning to the receiving end, almost all 
the receivers that have been used in the 
spark method can be equally well used for 
the are method: for it must be remem- 
bered that the transmission in either case 
is affected by Hertzian waves traversing 
space, and that the only fundamental dif- 
ference consists in the number of oscilla- 
tions in each train of waves. It must be 
noted, however, that in those methods in 
which a telephone receiver is used, it is 
necessary to break up the continuous oscil- 
lations of the arc method into groups suc- 
ceeding one another sufficiently rapidly to 
produce an audible sound in the receiver, 
for in the spark method the sounds we 
hear in the receiver correspond with the 
succession of impulses of the diaphragm, 
one for each spark at the transmitter. 
This chopping up of the continuous wave- 
train so as to produce audible signals in 
the receiving apparatus can be done either 
at the transmitting end or in the receiv- 
ing apparatus. An example of this latter 
method of Poulsen’s “ticker.” 

An extremely interesting development 
which is now progressing rapidly, owing 
to the possibility of producing continuous 
oscillations by the are method, is wireless 
telephony. Suppose that we can vary the 
intensity of the oscillations in a manner 
corresponding with the vibrations of the 
air which constitutes sound and speech, 
then we should obtain at the receiving sta- 
tions a train of Hertzian waves whose am- 
plitude varies in a corresponding way; by 
allowing these waves to act on a tele- 
phonic receiver which is sensitive to the 
intensity of the waves we shall obtain in 
the telephone a reproduction of the sounds. 
This has actually been carried into effect 
by employing an ordinary microphone to 
modify the current through the transmit- 
ting arc so as to vary the intensity of the 
oscillation current produced, and by em- 
ploying what is known as a “point detec- 
tor” and a telephone at the receiving sta- 
tion. 

Another method which may be used con- 
sists in causing the microphone to vary the 
frequency of the oscillation of the genera- 
tor, and by arranging the receiver so that 
it is more or less strongly affected accord- 
ing to the frequency of the received waves. 
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Results of the Application of 
the Duddell Circuit to Wire- 
less Telegraphy and Tele- 
phony and Some Possible 
Improvements. 

At a recent meeting of the Italian Elec- 
trical Association, held at Parma, Septem- 
ber 25, a paper was presented by M. Gino 
Campos, which discussed the use of the 
Duddell oscillating circuit for wireless 
-transmission of signals and the possibility 
of providing some more satisfactory means 
for setting up undamped oscillations. The 
following abstract of this paper has been 
furnished by the author. 

In the first part of the paper M. 
Campos points out the great importance 
to radio-telegraphy of securing a genera- 
tor of undamped electrical oscillations, 
and he recalls that as early as March, 
1903, in a paper entitled “The Duddell 
Circuit and its Possible Applications to 
Wireless Telegraphy and Telephony” he 
dealt with this subject and suggested that 
the Duddell arc was likely to be of great 
use in the field of wireless telegraphy, 
saying the possibility of obtaining fre- 
quencies of 100,000 from the arc had 
already been indicated. ‘This has since 
been confirmed. In this earlier paper 
the author also examined the different ar- 
rangements which could be made in order 
to utilize the Duddell circuit, and he 
pointed out the possibility of increasing 
the rapidity of radio-telegraphic signals 
by its means, and also of obtaining syn- 
tonization. He particularly considered 
the possible application of this arrange- 
ment to wireless telephony, either by caus- 
ing a variation in the frequency of the 
oscillations, or a modulation of the emit- 
ted waves. 

Certain experimenters in Italy and 
elsewhere, who have busied themselves 
with the problem of wireless telephony, 
have thought it preferable to use discon- 
tinuous discharges, believing that the or- 

dinary are would not enable them to ob- 
tain frequencies above thirty or forty 
thousand. Others, on the contrary, par- 
ticularly in France and Germany, have 
studied the oscillating are and its applica- 
tions, and have made valuable contribu- 
tions to our knowledge of the effect of 
the kind of electrode and the medium 
surrounding the are and its peculiarities. 

Notable improvements have been made 

recently by Poulsen, particularly by op- 

erating the are in hydrogen, by placing it 
in a magnetic field, and by using revoly- 
ing, cooled electrodes. 

During the past year great and im- 
portant progress in the use of the new 
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system has been made, and it is already 
employed at a number of stations. Not 
only by means of it has communication 
been established across two thousand 
miles, but it appears that it is possible 
to telephone through this distance from 
a ship, and wireless telephony can be ac- 
complished perfectly and with some prac- 
tical applications. It is not believed that 
particular difficulty will be found in cov- 
ering even greater distances, and we are 
ready to establish trans-oceanic wireless 
service by means of the new system. Some 
even think that it will be possible to ob- 
tain trans-oceanic wireless telephony more 
easily by means of the oscillating arc 
than through submarine cables. In 
general, it is believed that the use of 
persistent oscillations, obtained by means 
of the arc, or by any other method, is 
destined to replace wireless signaling as 
accomplished at present by means of dis- 
continuous discharges. 

It may be noted that while certain of 
the improvements pointed out by Poulsen 
are, in a way, very useful, particularly 
since they increase the energy available 
for signaling, they are not essential nor 
indispensable. Recent experiences have 
shown that they can be replaced to ad- 
vantage by other arrangements, which 
were discussed by the author in his recent 
paper. For example, the hydrogen may 
be replaced by an atmosphere of water 
vapor or compressed air, and it is prob- 
able that steam under pressure would 
give very good results. Use might also 
be made of cathodic valves, or exhausted 
tubes, as previously indicated by the 
author, instead of the arc; particularly 
on account of the regularity of opera- 
tion which one can hope to obtain in this 
way. 

In the second part of this communica- 
tion, M. Campos considers the possibility 
of obtaining a mechanical generator of 
persistent electrical oscillation, to replace 
the arc. In the Duddell circuit, by an 
electromagnetic arrangement satisfying 
certain conditions and algebraic relations, 
which have been deduced by Duddell and 
others—that is to say, so as to produce a 
descending characteristic—it is possible 
thus to obtain, in the oscillating circuit, a 
series of persistent electromagnetic oscil- 
lations. An arrangement satisfying the 
conditions demanded is the series dynamo. 
The author believes that, as has already 
been proposed, the use of a series dynamo 
with armature and field cores carefully 
laminated, would present the troubles due 
to the hysteresis of the iron, if certain 
special precautions be not taken. This 
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effect could be diminished by a suitable 
choice of self-induction; or, better, it 
could be compensated for by using an 
auxiliary exciting circuit in addition to 
the main field circuit. 

With a shunt dynamo excited by a suit- 
ably chosen winding, and synchronized 
with the principal circuit, it is possible 
to obtain a characteristic resembling that 
of the series dynamo. Possibly this might 
be used for the same purpose. In this, 
the use of iron could also be compensated 
for. On the other hand, because of the 
limited power demanded, dynamos with- 
out iron could probably be used satis- 
factorily, and they would correspond 
much better to the most favorable condi- 
tions. | 
In general, whether series or shunt 
dynamos be used, it may be remarked 
that by the use of commutating slip-rings, 
it is possible to obtain groups of oscilla- 
tions, by periodical variation in the in- 
tensity, the length of the wave, the form, 
etc., of the oscillations. This probably 
would be very useful in some cases. That 
is to say, if it was desired to synchronize 
with the frequencies of commutation ir- 
respective of the frequency of the oscilla- 
tions themselves. In most cases now, and 
particularly for wireless telephony, the 
use of a source of oscillations truly con- 
tinuous and similar among themselves 
save for the modulations necessary for 
transmission will be found the best 
adapted; and the homopolar dynamo, that 
is to sav, a machine without a commuta- 
tor, has some advantages over the ordinary 
dynamo. 

It can be concluded that the necessity 
is recognized of producing mechanically 
electrical oscillations, or at least a meth- 
od more industrial and regular than those 
which are now used. Certain companies 
are working now to solve this problem. 
Although at the beginning the use of the 
Duddell circuit appears to be essential, or, 
at least, very useful for such production, 
on the contrary the use of the arc ap- 
pears to represent a transitory stage. 
destined possibly to be replaced by meth- 
ods more perfect. 

— 0 


The Tungsten Electric Lamp 
Company. 

The Tungsten Electric Lamp Company 
has been incorporated with a capital stock 
of $100,000, with the following incor- 
porators: G. G. Lockwood, A. C. Garri- 
son, H. B. Vanzwoll, A. 8. Terry, L. P. 
Sawver, H. H. Geary, J. C. Fish, IT. C. 
Rice, E. IT. Haughton, E. W. Gillmer, d: 
B. Estabrook, W. D. Packard. William 
Coale, B. J. Kulas. T. W. Freeh, Tr., has 
been elected president of the company. 
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The Caffaro-Brescia High-Tension System. 


in Italy, the Caffaro-Brescia high- 
pressure hydroelectric plant in 
the town of Caffaro, in the northern part 
of the peninsula, is of especial interest. 
It has been installed for the purpose of 
utilizing the fall of the Caffaro river 
which, for a certain portion of its length, 
forms the boundary between Austria and 
Italy and empties into the Idro sea, to 
produce current for supplying light and 
power, principally for the soda manufac- 
turing plant at Brescia, but also to sup- 
ply the cities of Brescia, Manerbio, Cre- 
mona and Ponte Viggo. 
A dam has been built near the town of 
Bagolino which is provided with four 


. MONG the plants recently installed 


Fic. 1.—GENERAL VIEW OF CAFFARO 
PowER PLANT. 


head-gates from which the water is con- 
ducted to a collecting basin, through a 
greater portion of the distance by a tun- 
nel, and which basin is provided with 
gates and screens, while on one side of the 
chamber is an overflow. This basin is lo- 
cated 820 feet above the power plant and 
the water is conducted through two steel 
penstocks carried down the mountain 
slope. The penstocks are made of riveted 
steel sections and are carried on concrete 
piers, there being two anchors for the 
total length and the expansion is taken 
up by expansion joints. 

At the side of the power-house the pen- 
stocks enter a chamber in which the two 
penstocks are joined, forming a loop. By 


By Frank Koester. 


the arrangement of valves either penstock 
may supply water to any of the turbines 
so that, in case of repairs being necessary, 


cither of the penstocks may be cut out, 
this provision being essential in high- 
pressure installations. 


The accompanying illustration, Fig. 1, 
gives a complete view of the collecting 
basin, penstocks and power-house. It will 


be seen that the latter consists of a main 
building with several wings. The annex 
at the left contains penstock and valve- 


Fic, 2.—INTERIOR OF GENERATING RooM, CAFFARO POWER PLANT. 


chamber, a small filtering plant for filter- 
ing the water for operating the turbo- 
governor and other small auxiliaries. 


Fie. 8.—EXCITER UNITS, LIGHTING UNITS IN THE BACKGROUND, CAFFARO POWER PLANT. 


Another annex on the opposite side of 
the building contains the switchboard gal- 
lery, bus-bar compartments and trans- 
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former room. The outgoing feeders leave 
the tower shown at the right. The main 
building is 133 feet long by thirty-six feet 
wide. The entire ground area covered by 
the whole building is 5,350 square feet. 

The power-house is built’ of rough- 
faced stone while the roof is of tar and 
gravel. The interior of the generating 
room is plain and well provided with win- 
dows, the walls being plastered and of a 
white finish. The switchboard gallery is 
located at one side of the generating room 
and from this gallery the latter is fully 
exposed to view. 

The generating room, Fig. 2, is de- 
signed to accommodate five main turbo- 
generators and two exciter groups. 
Another hydroelectric group is also in- 
stalled in an annex for supplying current 
for lighting purposes only. 

Four of the main turbo-generators are 
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unit would be ample, the other being a 
reserve unit. At 600 revolutions per 
minute the exciter supply current, is 125 
volts, of 8,000 amperes. The efficiency of 
these 100-kilowatt generators is ninety- 
two per cent. 

There is located in the annex, as 
already stated, a hydroelectric unit for 
lighting purposes, making 840 revolutions 
per minute and of sixty horse-power. The 
generator is three-phase, forty-two cycles 
and furnishes 3,600 volts. The exciter 
units as well as the lighting units are 
shown in Fig. 3; the latter units will be 
observed in the annex. 

The switchboard gallery is about ten 
feet six inches above the generating room 
floor and contains the main controlling 
switchboard and the columns for the gen- 
erator instruments (see Fig. 4). Upon 
these columns are mounted the necessary 


Fic. 4.—SwiTCHBOARD GALLERY, CAFFARO PLANT. 


at present installed. The turbines are of 
the Pelton water-wheel type and develop 
2,500 horse-power with a head of 820 
fect and a flow of thirty-five cubic feet 
per second, at 315 revolutions per minute. 
The turbines are directly coupled to the 
generators by means of a flexible leather 
coupling, Oerhkon patent. 

The generators supply current at a volt- 
age from 9,000 to 10,500, 150 am- 
peres, forty-two cycles. The efficiency of 
the generators at an output of 1,760 kilo- 
watts and cos P = 1 is 95.8 per cent. 

There are two exciter units which are 
also connected by means of flexible coup- 
lings to Pelton wheels of 135 horse-power 
each. It will be noted that one exciter 


instruments and levers, one column serv- _ 


ing for each generator. Upon this gallery 
will also be found another column upon 
which are mounted the instruments for 
the exciters. There is, furthermore, one 
main controlling column from which all 
the generators and exciter units may be 
controlled, either for throwing the gen- 
erators in parallel or throwing the gen- 
erators on either of the main bus-bars. 
Directly behind these columns, the switch- 
board for 40,000-volt oil switches is lo- 
cated, made up of structural steel faced 
with white marble slabs and perforated 
iron panels. A small switchboard is lo- 
cated at one end of the gallery for a small 
storage battery of 150 ampere-hours. The 
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battery, serving for lighting purposes, is 
made up of sixty-seven cells. 

The transformer room is designed to 
accommodate seven transformers, but 
three being installed at present, four of 
‘the transformer compartments being held 


Fic. 5.—LIGHTNING ARRESTEKS, CAFFARO 
PLANT. 


in reserve for future use. A track is pro- 
vided in front..of these compartments, a 
truck being used on this track for hand- 
ling the transformers when repairs be- 


Fic. 6.—Bus-BaR Room, CaFFARO PLANT. 


come necessary. The track is located ìn Ą 
trench beneath the floor level, so that the 
top of the truck may come level with Us 
floor. The transformers have a capacity 
of 1,760 kilowatts each, weighing about 
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thirteen tons, and are wound for a step- 
up f¥om 9,000 or 10,500 volts to 40,000 


and 46,000 volts respectively. 


TAS RT ENO aT 
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Wooden Pole. 


_ Lattice Construction Steel Pole. 


ELECTRICAL REVIEW 


The bus-bar chambers, also constructed 
of concrete, are unlike those used in this 
country as will be seen in Fig. 6. These 


Tubing Pole. 


’ ~ 
Fic. 7.—TYPEs or PoLEsS EMPLOYED IN TRANSMISSION LINE, CAFFARO-BRESCIA PLANT. 


The floor above the transformers con- 
tains the 40,000-volt bus-bar system, the 
oil switches and various apparatus. Of 
these each individual apparatus is placed 


compartments are not provided with 


doors. 
The outgoing feeders leave the building 


from the upper floor of the switch tower, 


Fia. 8,—RotTary CONVERTER STATION AT BRESCIA. 


in concrete cells as indicated in Fig. 5, 
showing lightning arresters, which are of 
the “horn” type, working in conjunction 
with a water-flow rheostat. 


(see Fig. 1). The feeders are carried on 
poles constructed in various ways, some 
of which are of steel, Jattice construction, 
while others are made up of seamless 
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drawn steel tubes, each pole consisting of 
three upright members of such tubes. 
Other poles are made up of two upright 
wood members. The petticoat insulators 
are mounted on wooden cross-arms. The 
entire length of the high-tension trans- 
mission line is thirty-six miles. The wires 
are 6.5 millimetres in diameter and wher- 
ever they cross streets or railways protect- 
ing nets are suspended beneath them. 

For the purpose of step-down from the 
high-tension voltage to that required for 
different purposes, a transformer station 
and a converter station have been pro- 
vided. In the former station the voltage 
of 40,000 is reduced to 3,600 volts, which 
current is transmitted to Brescia, Cre- 
mona, Manerbio and Ponte Viggo. The 
transformers are of the same kind as those 
used at the power plant, but wound to 
step-down from 40,000 to 3,600 volts. 

In addition to the ten-kilowatt measur- 
ing transformer (40,000 to 120 volts) 
there is a two and one-half horse-power, 
three-phase motor operating a centrifugal 
pump to supply circulating water for the 
lightning arresters. 

In ‘the switching room of the trans- 
former station there are three separate 
switchboards, one for each transformer. 
There are also two additional switch- 
boards installed for the feeders to the 
soda plant and to the cities of Brescia and 
Cremona. 

As the soda plant was originally pro- 
vided with direct-current arc lamps, a 
120-kilowatt converter was installed to 
convert from 3,600 volts alternating to 
220 volts direct current. 

The transformer station is at Brescia, 
the converter station also being in the 
immediate vicinity, the latter receiving the 
current of 3,600 volts, forty-two cycles 
from the former converts this current to 
150 volts, 3,000 amperes. ~ 

As shown by the accompanying illus- 


tration, Fig. 8, there at present installed 
at this converter station four converter 


groups, each having a capacity of 450 
kilowatts. The entire electrical equipment 
for the main plant, the substations and 
distributing system was installed by the 
Maschinenfabrik Oerlikon, Switzerland. 
——— 
Navy Department Supplies. 
The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
Novemher 26 for the following electrical 
material: Seven circuit-breakers and fifty 
electric drills for delivery at New York 
city; one eighteen-inch parabolic search- 
light for delivery at Norfolk, Va.; one 
complete storage battery for delivery at 
Annapolis, Md. 
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The University of Ilinois 
Anaual Inspection 
Trip. 

The departments of electrical and rail- 
way engineering of the University of Il- 
linois have just completed an extended in- 
spection trip under the direction of Pro- 
fessor Morgan Brooks. The eastern trip 
began on November 3, when the students 
left Champaign for Niagara Falls. On 
November 4 they visited the works of the 
Ontario Power Company, the Electrical 
Development Company, and made a trip 
through the gorge route. On November 5 
the plants of the Niagara Falls Power 
Company and the Carborundum Company 
were visited. November 6 was spent at 
the Schenectady works of the General 
Electric Company, and November 7 in 
inspecting the plants of the Interborough 
Rapid Transit Company and the New 
York Central & Hudson River Railroad 
in New York city. On Friday, November 
8, an inspection was made of the electri- 
fication of the New York, New Haven & 
Hartford Railroad and the Pennsylvania 
Railroad tunnel. In the evening the 
students attended the meeting of the 
American Institute of Electrical Engi- 
neers and listened to the discussion of the 
paper by A. H. Armstrong on “Steam 
versus Electric Locomotives.” President 
Stott announced the attendance of the 
students, and they were given a hearty 
recognition. On Saturday, November 9, 
an inspection of the Singer Building was 
made, and Sunday, November 10, was 
spent in Norfolk, Va. November 11 was 
spent at the Jamestown Exposition, and 
November 12 the students visited the 
Treasury, Washington Monument, the 
Bureau of Engraving and Printing, the 
Smithsonian Institution, the Capitol, 
Navy Yard, and Library of Congress in 
Washington, D. C. On November 13 an 
inspection was made of the National 
Bureau of Standards, and the students ar- 
rived in Pittsburg on the evening of that 
day. November 14 was devoted to a 
visit to the works of the Westinghouse 
companies at Pittsburg and East Pitts- 
burg. On November 15 the students 
visited the United States Steel Corpora- 
tion’s Tlomestead Works, and the works of 
the Pittsburg Plate Glass Company. They 
left Pittsburg on the evening of November 
15, arriving at Champaign the next 

morning. | 

The western party left Champaign on 
November 4, and visited, in turn, Bloom- 
ington, Peoria and Toledo. On November 
5 ‘the students visited the Illinois Steel 
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Company, the Economy Light and Power 
Company, the power plant of the Sanitary 
District at Lockport, arriving in Chicago 
in the evening. November 6 was devoted 
to an inspection of the plants of the Com- 
monwealth-Edison Company, and Novem- 
ber 7 to visits to the Hawthorne plant of 
the Western Electric Company. On No- 
vember 8 the students visited the plants 
of the Postal Telegraph Company, the 
Chicago Telephone Company and the 
Railway Exchange Building. 
EEE 


Mechanical Efficiency of the 
Gas Engine. 


A report is given here of a paper pre- 
sented by Bertram Hopkinson at a recent 
meeting of the Institution of Mechanical 
Engineers, of Great Britain. This work 
was undertaken to test the conclusions 
stated in a recent report made by a com- 
mittee of the Institution of Civil En- 
gineers, of Great Britain, in which it was 
said that in the case of gas engines, and 
especially those governed by hit-or-miss 
governors, indicator diagrams do not give 
accurate results. Hence it was suggested 
that the efficiency of the engine be com- 
puted after determining the mechanical 
losses at no load. This conclusion led 
the author to undertake an investigation 
in the hope of finding whether the indi- 
cated power of the gas engine did vary 
much and was so difficult to determine. 
He decided that the indicator itself might 
be a source of considerable error. As 
usually made, these have a good deal of 
inertia and there are a number of joints 
between the piston and the pencil. Such 
an instrument, when used to indicate such 
rapid changes in pressure as take place 
in the gas engine, and particularly when 
the motion of the indicator piston is mag- 
nified, necessarily gives rise to a good deal 
of error. Another source of error was 
found to be in the deformation of the 
lever carrying the pencil, which is due to 
the friction of the pencil upon the paper. 
To overcome these errors a new indicator 
was designed, consisting of a light piston 
sliding in a cylinder communicating with 
the engine, and attached at its upper end 
to a flat steel spring. A small mirror 
mounted on the latter gave an optical 
magnifying lever, the mirror being at- 
tached so that it rocked back and forth 
due to the slight movements of the steel 
spring. This instrument gave only the 
vertical movements. It was practically 
indestructible and could be left on the 
engine indefinitely. To secure the hori- 
zontal movement the whole indicator was 
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rocked about the axis of the piston by 
means of a rod driven by an eccentric on 
the crank axle. In this way the indicator 
diagram could be watched by observing 
the path traced by a spot of light re- 
flected from the mirror, or by taking pho- 
tographs of its movement. The instru- 
ment was easily calibrated by means of 
dead weights. The instrument demon- 
strated that the diagram of the engine, 
when it was exploding continuously, was 
remarkably regular. In a series of one 
hundred explosions the area did not vary 
more than one per cent on either side of 
the mean value. When the governor cut 
out charges of gas, a slight enlargement 
of the diagram was sometimes perceptible 
in the cycle following the “miss,” this 
enlargement occasionally being four per 
cent. Sometimes it disappeared entirely. 
On theoretical grounds it was to be ex- 
pected that the gas taken after a miss 
would be slightly less than after an ex- 
plosion. But whatever the cause of the 
slight difference in area, it could have no 
practical effect in an ordinary full-load 
trial, since it would happen but once in 
five or six cycles. This result, it is 
thought, demonstrates that it is possible 
to obtain accurate results by means of a 
suitable indicator when used for testing 
gas engines. The author also gives the 
results of the tests conducted on a forty- 
horse-power engine, and points out cer- 
tain sources of error which are sometimes 
overlooked ; for example, a change in tem- 
perature of the cylinder due to a change 
in the quantity of cooling water, may 
make a considerable change in the internal 
friction. The tests on the particular en- 
gine used showed that the thermal effi- 
ciency was from thirty-three and one-half 
to thirty-seven per cent, according to the 
proportions of gas and air in the charge. 
The mechanical efficiency for a medium 
charge was from eighty-five to ninety per 
cent, varying according to jacket tem- 
perature. A test made on another gas 
engine having four cylinders bore out the 
conclusions of the previous test. It was 
found in this case that a test on one 
cylinder gave very good agreement with 
the results obtained when all four cylin- 
ders were indicated. This particular en- 
gine, which was rated at about five horse- 
power at 1,300 revolutions a minute, had 
a mechanical efficiency of ninety per cent 
at 400 revolutions a minute, which fell 
to seventy-five per cent at 1,300 revolu- 
tions.—Engineering Times (London), 
October 24. 
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Comparative Performances of Steam and Electric 


Locomotives. 


A Valuable Paper Presented to the 222d Meeting of the American Institute of Electrical Engineers, and a 
Valuable Discussion Concerning Practical Results Attained by the Electrification of the New York 
Central & Hudson River Railroad and the New York, New Haven & Hartford Railroad Systems. 


a 


Institute of Electrical Engineers 

was held in the auditorium of the 
Engineering Societies Building, New 
York city, on Friday evening, Novem- 
ber 8. The secretary, Ralph W. Pope, an- 
nounced that at a meeting of the board 
of directors, held during the afternoon, 
associates were transferred to the grade of 
members as follows: Clifford Wayne 
Humphrey, Chicago; Robert Carr Lan- 
phier, Springfield, Il.; 
Wessling, Cincinnati; William Nelson 
Smith, New York; Charles Ezra Scribner, 
Chicago, and Kempster B. Miller, Chi- 
cago. 

President Stott anme that Pro- 
fessor Morgan Brooks, of the University 
of Illinois, and a party of thirty-five stu- 
dents were present, and welcomed them 
to the meeting. 

He then called for the paper of the 
evening, by Albert H. Armstrong, engi- 
neer, railway department, General Elec- 
tric Company, entitled “Comparative Per- 
formances of Steam and Electric Loco- 
motives.” Mr. Armstrong presented his 
paper, an abstract of which follows: 

The general shape of the steam locomo- 
tive characteristic is given in Fig. 1, 
which shows the relation between the 
speed and tractive effort of a simple con- 
solidation locomotive designed for heavy 
freight service. Owing to clearances it is 
seldom that a locomotive can work at 
more than ninety per cent of the theo- 
retical full stroke, and hence the maxi- 
mum tractive effort at starting with lever 
in the corner will not be much greater 
than eighty-eight per cent of the theo- 
retical tractive effort available with gauge 
pressure in the cylinders. An inspection 
of Fig. 1 shows that the steam locomotive 
is limited as to maximum tractive effort 
by its engine design, and limited as to 
the speed at which this tractive effort is 
available by the capacity of the boiler to 
supply steam. Thus, assuming that the 
locomotive will give eighty-eight per cent 
of its theoretical tractive effort when start- 
ing, it is capable of providing but eighty 
per cent tractive effort at a speed of 10.6 
miles per hour (with the constants of the 
particular locomotive chosen for illustra- 
tion) at which the boiler is giving its full 
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output. Hence higher speeds can only 
be reached with a lesser cut off and a con- 
sequent reduction in mean effective press- 
ure and tractive effort. 

On the other hand, the tractive effort 
of the electric locomotive is limited only by 
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Fig. 1.—TYPICAL STEAM LOCOMOTIVE 
CHARACTERISTIC (SIMPLE.) 


the adhesion between driving wheels and 
rail, and aside from some fifteen per cent 
greater adhesion possible with the uni- 
form tractive effort provided by the elec- 
tric locomotive, it is possible with this 
type of motive power to take momentary 
advantage of abnormally good rail condi- 
tions or to derive full benefit from the use 
of sand; indeed, tests have been taken 
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PER CENT OF TRACTIVE EFFORT AT CRITICAL BPEED 


Fie. 2.—TypicaL CHARACTERISTICS OF STEAM 
AND ELECTRIC LOCOMOTIVES. 


with electric locomotives showing as high 


us thirty-five per cent coefficient of adhe- 
sion between driving wheels and rail. This 
point is emphasized as with the greater 
tractive effort of electric locomotives it 


becomes possible to give them a higher 
tonnage rating for the same weight upon 
the drivers than would be possible with 
steam locomotives operating over the same 
track profile. 

There is a marked difference in the 
speed characteristics of the steam and 
electric locomotive, and indeed there is 
also a marked difference in the speed 
characteristics of different types of elec- 
tric locomotives. Although this paper 
is not intended to enter into any discus- 
sion of the relative merits of different 
types of electric locomotives, there is so 
striking a difference in the several speed 
characteristics, each of which possess 
special advantages for certain operating 
conditions, that Fig. 2 has been prepared 
contrasting the characteristics of the 
steam locomotive and the direct-current 
gearless, alternating-current single-phase 
geared, and alternating-current three- 
phase geared electric locomotives. As all 
types of motive power share in common 
the fact of a certain critical speed beyond 
which full tractive effort can not be main- 
tained, the curves in Fig. 2 have been pre- 
pared on the basis of showing the relation 
between percentage of maximum tractive 
effort available at speeds higher than the 
critical speed, ordinates being tractive ef- 
fort and abscissas percentage of critical 
speed to running speed. 

A more familiar presentation is given 
in Fig. 3, showing a concrete case of a 
twenty-two by thirty steam locomotive of 
the simple type equipped with fifty-seven- 
inch drivers, contrasted with both an alter- 
nating-current geared and a direct-current 
gearless electric locomotive designed for ` 
the same tractive effort both maximum 
and running, but for a higher speed. The 
contrast of these different speed character- 
istics brings out sharply the small speed 
variation with different tractive efforts de- 
livered by the electric locomotives, this 
small variation being even more marked 
in the case of the direct-current gearless 
than in the case of the alternating-current 
geared motor working at a lower iron 
saturation and thus affording a more slop- 
ing speed characteristic. 

The steam locomotive chosen is typical 
of those in general use upon our mountain- 
grade divisions, the tonnage rating in oper- 
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ation of this particular locomotive being 
such as to call for a tractive effort of 
25,600 pounds on average grade and 
33,200 pounds on the maximum ruling 
grade occurring on a certain engine divi- 
sion, thus leaving a margin of 6,300 
pounds above the demands of maximum 
tonnage on maximum ruling grade for 
starting the train from rest. 

What might be termed the “perform- 
ance capacity” of a steam locomotive may 
be worked out from the speed and tractive 
effort characteristics given in Fig. 3, using 
as a basis the 1,000 ton-miles trailing load 
moved per hour on a level or any gradient 
selected. The prevalence of 2.2 per cent 
ruling grade on many of our western 
roads perhaps jusifies the selection of that 
figure for demonstration purposes; and 
the coal consumed, crew wages, and main- 
tenance charges, may all be worked out 
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Fic. 8.—STEAM AND ELECTRIC LOCOMOTIVE 
CHARACTERISTICS. 


from the basis of continuous operation per 
1,000 ton-miles trailing load on 2.2 per 
cent grade, these results being shown in 
Fig. 5. 

Certain assumptions are necessary and 
are as follows: 


Cost of coal eis cirie ied coerce $3 per 2,000 Ibs. 
Engineer, wages per hour................ $0.50 
Fireman, wages per hour................ 0.35 
Co nductor, wages per hour.............. 0.40 
Three brakemen, wages per hour......... 0.90 
Total crew... s... nunana ouennn $2.15 


Average mileage per locomotive per year, 36,500. 

Total maintenance, including round - house 
oharges, $5,000. 

Maintenance per locomotive mile actually run, 

18.7 cents. 

General locomotive constants are the same as 
previously given. 

Considered broadly, the one expense in 
train operation that is fundamental 1s 
the cost of fuel, this factor being in- 
fluenced only by the economy of the fuel- 


burning plant. Other expenses, such as 
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locomotive maintenance, crew wages, etc., 
are affected entirely by the method of 
operation, and no radical departure from 
present methods is to be looked for until 
the coming of a type of motive power 
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which offers possibilities not equally en- 
joyed by the steam locomotive. 
This point is further illustrated by ref- 


erence to the operating sheet of one of our ` 


greatest western roads using the simple 
consolidation locomotive previously de- 
scribed. 

SPEED RELATIONS. ROAD ‘‘A,” MOUNTAIN 


DIVISION. 
Up Grade. Down Grade. 
les per Miles per 
Hour. Hour. 
Schedule speed ............ 7.85 12.5 
Average speed while running.12.1 20.0 
Number stops per mile...... 0.177 0.149 


The average schedule speed of a number 
of trains, including all layovers due to 
the despatcher or failure of motive power, 
as obtaining on another mountain division 
of a different road, showed values as low 
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LocoMoTIVE (SIMPLE) GRADE 2.2 PER 
CENT (UP). 


as 6.7 miles per hour up grade. In 
general it may be stated that the freight 
movement over mountain divisions is ef- 
fected at very low schedule speeds, and 
the cause is evident from an inspection of 
the steam locomotive characteristic. Ex- 
cept for the fact that curves are usually 
of shorter radius on heavy grades than on 
levels, there is no reason for the slower 
speed of trains, provided a type of motive 
power is available that is capable of sup- 
plying great draw-bar pulls at high speeds. 
It is just this characteristic which the elec- 
tric locomotive possesses to an almost un- 
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limited extent, and such locomotives can 
be built which are even more powerful 
and operate at higher speed than can be 
utilized at present. 

For example, the simple consolidation 
locomotive considered is capable of sus- 
taining a tractive effort of 25,600 pounds 
at a maximum speed of 15.4 miles per 
hour, and weighs 165 tons with tender, 
while a single New York Central electric 
locomotive of the 6,000 type is capable of 
delivering the same tractive effort at ap- 
proximately thirty-seven miles per hour, 
and the weight is only 100 tons. 

The electric locomotive may be equipped 
with motors of several different types each 
having characteristics best qualifying it 
for certain classes of work. Fig. 6 and 
Fig. 7 illustrate the usual speed, torque. 
and efficiency curves of two typical motors, 
the direct-current gearless and the alter- 
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nating-current single-phase geared type. 
The type of motor to be adopted is a mat- 
ter requiring full local knowledge of the 
conditions obtaining in each individual 
instance before a proper selection can be 
made. 

As the direct-current gearless motor can 
be built in the largest sizes, is the best 
understood, and is in successful operation 
upon a very important division of one of 
the largest steam roads, it is here chosen 
as the equipment of a typical electric lo- 
comotive. 

The large output, 840 horse-power for 
one hour and 400 horse-power continuous, 
shown in Fig. 5, illustrates what can be 
accomplished with this type of motor. 
The output of the complete locomotive 15 
dependent upon the number of motors 
permitted with the construction adopted. 
Thus, such a four-motor equipment is 
capable of delivering a tractive effort of 
56,800 pounds at a speed of twenty-three 
miles per hour approximate (depending 
upon the voltage) while the efficiency of 
conversion at this output would be eighty- 


nel eee, > eee ee eee — ee ee ~« cee - eee Oe - 


- a eS a A -- ees ee Ses Eee ES 
a S 


November 16, 1907 


seven per cent, rising to a maximum of 
ninety-three per cent at higher speeds and 
lower tractive effort. Another form of 
construction, say one similar to that em- 
ployed in the largest Mallet compound, 
would permit the use of two four-axle 
articulated trucks, providing an equip- 
ment of eight motors and an output of 
113,600 pounds at a speed of twenty-three 
miles per hour. 

Returning to the direct comparison of 
the simple consolidation and electric loco- 
motive, Fig. 3, was plotted on the basis of 
a speed of thirty miles per hour for the 
electric and 15.4 miles per hour for the 
steam locomotive, giving in each instance 
a tractive effort of 25,600 pounds at the 
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MoroR CHARACTERISTICS, TWENTY-FIVE 


CYCLES, 375 VOLTS. 


rim of the drivers. Though the electric 
locomotive could very readily be designed 
to give the same tractive effort at a higher 
speed, thirty miles per hour was assumed 
as the highest speed permissible due to the 
alignment of the track on heavy grades. 

To plot a performance capacity curve 
for the electric locomotive, certain further 
assumptions are necessary. 


TYPE OF EQUIPMENT, DIRECT-CURRENT 
GEARLESS MOTORS. 


Weight of total locomotive............ 125 tons 
Weight on drivers..............00006 100 tons 
Engineer, wages per hour............. $0.50 
Conductor, wages per hour............ 0.40 
Three brakemen, wages per hour...... 0.90 
Total wages of crew............00000- 1.80 


per cent. 
Maintenance of locomotive, five cents per mile 
run. 


The train crew is so divided as to per- 
mit the location of a brakeman in the 
engineer’s operating cab. 

The cost of electrical power must in this 
instance be most arbitrarily assumed, ow- 
ing to the widely different cost of coal, 
possibility of water power, etc., obtaining 
in different localities. As the cost of coal 
for steam locomotives will also vary great- 
ly as to price and quality, it has been as- 
sumed at $3 per 2,000 pounds, and a cost 
for electric power of one-half cent per 
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kilowatt-hour is based upon using the same 
price and quality of coal. As it is further 
assumed that an entire engine division of 
say 150 miles is to be electrified, it gives 
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promise of a twenty-four-hour load-factor 
of fifty per cent and this figure has been 
taken. Approximating the first cost of 
installation of the generating station at 
$100 per kilowatt, and allowing ten per 
cent per year for interest and other fixed 
charges, the cost of power is brought up 
to possibly $0.0075 per kilowatt-hour at 
the station bus-bar. Other conditions ob- 
taining will in a given instance modify 
the figures arrived at, but for purposes of 
demonstration $0.0075 is a conservative 
estimate, and such a figure is needed to 
compare the cost of power with the fuel 
item in steam-locomotive performance. 

The effect of increased speed on cost 
of operation is clearly shown by compar- 
ing the performance capacity curves of the 
steam and electric locomotives, Figs. 5 
and 9. 

It will be observed that the reduction in 
the operating expenses is effected in the 
two items of crew wages and maintenance 
of locomotives, and that the cost of fuel 
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Fic. §.—PERFORMANCE CAPACITY ELECTRIC 
Locomotive (DIRECT-CURRENT GEARLES8) 
GRADE 2.2 Per CENT (UP). 


remains practically unchanged. This is 
as it should be, as the cost of fuel in the 
case of steam locomotives or power with 
electric locomotives is the only funda- 
mentally necessary expense in train move- 
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ment. Overcoming train friction and 
raising a train up-grade against gravity 
represents useful work performed, and 
this work is accomplished at an expendi- 
ture of approximately four pounds of coal 
per horse-power-hour at the drivers with 
simple engines and 2.66 pounds of coal 
per horse-power-hour at the drivers with 
electric locomotives, including all inter- 
vening losses between rail and generating 
station bus-bar. The speed at which this 
work is performed, therefore, does not af- 
fect the cost of fuel or power, it being as- 
sumed that the motive power for the vari- 
ous speeds is so proportioned as to operate 
at the point of greatest economy. 

It is evident that the cost of fuel or 
power, being fundamental, constitutes a 
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Fic. 10. — TRACTIVE EFFORT IN POUNDS. 
SERVICE CAPACITY STEAM AND ELECTRIC 
LOCOMOTIVES AVERAGE OF UP AND DOWN 
2.2 PER CENT GRADE. 


fixed item in the total cost of operation, 
while the other two items, crew wages and 
maintenance expenses, will be determined 
solely by the method of operation and the 
excellence of motive power used. We have 
become so accustomed to consider that 
fuel, crew wages, and engine maintenance 
each constitute approximately ten per cent 
of the total cost of operating a railway 
that we rather lose sight of the fact that 
two of these items are theoretically need- 
less expense and subject to considerable 
modification in practice with the adoption 
of another type of motive power possess- 
ing characteristics which will permit mak- 
ing radical changes in operating methods. 

While the figures shown in Figs. 5 and 
9 indicate a certain relation among the 
three items of fuel, crew, and maintenance 
expense, this is not the true relation ob- 
taining in practical operation, for the rea- 
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son that the values given in the curves 
assume continuous operation up-grade un- 
der the conditions outlined. Unfor- 
tunately, train crews must be paid full 
‘value per mile whether the mile be up- 
grade or down, and with steam locomo- 
tives there is also a considerable loss in 
fuel resulting from engines standing or 
running light which must be also taken 
into account; hence it becomes necessary 
to modify the figures arrived at, and for 
this purpose certain references must be 
made to current railroad practice on 
mountain-grade divisions in order to ar- 
rive at the proper tonnage relations, sched- 
ule, speeds, etc., obtaining in up-grade 
and down-grade operation. : 

Previous figures have been given show- 
ing that the schedule speed on several 
mountain divisions is approximately fifty 
per cent of the average running speed 
and this figure is assumed in the follow- 
ing statement of cost of operating 1,000 
ton-miles with steam locomotives, averag- 
ing the cost of up-grade and down-grade 
running. Owing to the higher schedule 
speed of electrically operated trains, re- 
sulting in fewer meeting points with the 
` game tonnage handled, and due to the ab- 
sence of forced stops to take on fuel and 
water, etc., it is assumed that with electric 
motive power the schedule speed may be 
sixty per cent of the running speed. 

With the electric locomotive standing, 
or coasting down-grade, there is no de- 
mand whatever made upon the generating 
station, and hence the only expense car- 
ried through these periods is that for 
train crew and a certain amount for main- 
tenance. On the other hand, with the 
steam locomotive there is a considerable 
amount of fuel burned and water wasted 
when standing at sidings and when coast- 
ing. In the case of mountain railroad- 
ing, with its frequent and prolonged de- 
lays, this waste may reach considerable 
proportions. 

The following results of a carefully con- 
ducted series of tests will illustrate this 
point. Two test locomotives and trains 
were operated over a mountain division 
under regular service conditions—steam 
and fuel consumption, duration of delays, 
etc., being carefully noted. The total work 
expended up-grade was 5,700 horse-power- 
hours at the rim of the drivers including 
allowance for 1.54 per cent average grade 
and seven pounds per ton track and curve 
friction. The total water evaporated on 
the trip divided by the total horse-power- 
hours gave a steam consumption of thirty- 
six pounds per brake-horse-power-hour at 
the rim of the drivers. Indicator cards 
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taken upon the engine in question at all 
cut-offs up to ninety per cent showed that 
the greatest steam consumption did not 
exceed thirty-two pounds per indicated 
horse-power-hour, or 35.5 pounds per 
brake-horse-power-hour, allowing ten per 
cent internal engine friction. Values as 
low as twenty-three pounds of steam per 
indicated horse-power-hour or 25.5 pounds 
per brake-horse-power-hour were recorded 
for the average cut-off of forty to fifty 
per cent used throughout the run. A 
third and fourth series of tests conducted 
up the same grade gave similar results, 


` except that the values were slightly higher 


than those quoted, showing that there was 
a considerable loss of water unaccounted 
for by indicator cards and useful work 
performed. 

Operating down-grade, it was necessary 
to accomplish 1,110 horse-power-hours on 
account of the somewhat broken profile, 
and again the water consumption showed 
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Fie. 11.—SERVICE Capacity oF STEAM AND 
ELECTRIC LOcoMOTIVES AVERAGE BotTH 
DIRECTIONS AND ANY GRADIENT. 


on two trips 57.7 pounds of steam per 
brake-horse-power-hour, and on two sub- 
sequent trips 66.5 pounds, values entirely 
unaccountable on the basis of useful work 
performed. l 

During all tests the usual service delays 
occurred, and as the traffic on the road 
in question was very much congested, 
these delays constituted a considerable 
proportion of the total elapsed time. In 
fact, during the runs up-grade the trains 
were in motion but sixty-six per cent of 


the total elapsed time, and down-grade 


the trains were in motion from fifty-two 
per cent down to forty per cent of the to- 
tal elapsed time. As these delays were 
frequent and undetermined, it was nec- 
essary to maintain full steam pressure 
while waiting for the momentarily ex- 
pected release from the block, hence the 
waste of fuel and water was considerable. 
Averaging this waste at 400 pounds per 
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cation which may in certain instances be 
of a much more controlling nature. Most 
of our mountain roads are single track 
and transcontinental tonnage has so in- 
creased as seriously to congest these mount- 
ain divisions. The heavy trains of the 
plains, weighing 2,000 to 3,000 tons, must 
be split up into units of about 1,000 tons 
in order that the present steam engines, 
operating double and even triple, may 
haul them over the heaviest grades. The 
slow speed obtainable makes the number 
of trains on a mountain division large, 
the meeting points frequent, and hence, 
however good the despatching system em- 


ployed, there will of necessity be a con- 


siderable amount of lost time introduced. 
Add to this the failures of motive power 
being worked to its limit, and there is 
reason for the claim that the tonnage 
capacity of the division will be greatly in- 
creased by the introduction of electrically 
hauled trains. 

The discussion was opened by the read- 
ing of a communication from William J. 
Wilgus, formerly chief engineer of the 
New York Central & Hudson River Rail- 
road Company. Mr. Wilgus congratu- 
lated Mr. Armstrong upon his able pres- 
entation and endorsed his view with regard 
to the matter of capacity being the basis 
upon which the solution of the electrifi- 
cation of main lines rested. Mr. Wilgus 
presented some very interesting figures 
which had been secured in the practical 
working of the electrification of the New 
York Central & Hudson River Railroad 
Company’s system. The results are even 
more gratifying than were expected. Be- 
cause of the lower cost of maintenance of 
electrical equipment and the less idle time 
in shops, the greater cost of interest 
charges and depreciation is not only neu- 
tralized, but a net saving in repairs and 
interest charges over steam equipment of 
nineteen per cent is effected. Electric 
locomotive inspection and light repairs, as 
compared with coaling, watering, drawing 
fires, ete., of steam locomotives shows a 
saving in time in favor of the electric 
system of over four hours per day, equal 
to eighteen per cent. The electric loco- 
motive, while busy, is a much more 
nimble and efficient machine than the 
steam locomotive, showing an increase in 
daily ton-mileage of twenty-five per cent. 
While not so important in freight service, 
the question of locomotive weight is a 
large factor ina comparison of the relative 
economies of handling passenger traffic by 
steam and clectricity. For instance, in 
Switching service at the Grand Central 
terminal, sixty-five per cent of the total 
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steam ton-milcage is due to locomotive or 
dead weight, while the electric locomotive 
percentage is but fifty-four per cent, a 
saving for the latter of eleven per cent. 
In the regular schedule service the steam 
locomotive shows fifty-one per cent dead 
ton-mileage, as against thirty-five for the 
electric equipment, a saving for the latter 
of sixteen per cent. When we realize that 
this saving has a direct proportionate 
effect on the cost of fuel and current, and 
an indirect effect on wages and fixed 
charges, its importance is manifest. The 
speed advantage of electric over steam 
locomotives in mountain grade operation 
is strikingly apparent in the New York 
Central installation, where the increase in 
coal consumption for car-ton-mileage in 
high-speed steam service, as compared 
with slow-speed service, is shown to be 165 
per cent; whereas, under exactly the same 
conditions, the mereased consumption of 
current for clectrical equipment is but 
eighteen per cent, a difference in favor 
of electrical operation of 147 per cent. 
The net result of all of the economical 
advantages of electric operation over 
steam for the conditions existing on the 
New York Central, including all elements 
of cost of additional plant, shows a saving 
in summer months of from twelve per 
cent to twenty-seven per cent, depending 
upon the character of service. A larger 
sum may be expected under winter condi- 
tions. 

Dr. Cary T. Hutchinson was called 
upon, and he also complimented Mr. 
Armstrong for his clear outline of the 
relative capacities of steam and electric 
locomotives. Electrification has always 
been undertaken on account of some spe- 
cial problem, and the element of economics 
has not largely eutered into the ealcula- 
tions. He did not think that we have 
reached a point where we can determine 
the matter from its economie aspect, as 
the data are too uncertain. All data bear- 
ing on this subject are liable to severe 
criticism at present, no matter how con- 
servative they may seem to be. 

Dr. Hutchinson looked at the matter of 
comparative capacities of steam and elec- 
tric locomotives from a somewhat differ- 
ent point of view from Mr. Armstrong. 
With a steam locomotive there is a limit 
generally of a certain weight on the driv- 
ing axle. For the purpose of comparison, 
50,000 pounds might be taken. It is not 
safe to build a locomotive with more than 
50,000 pounds on one axle. The coeffi- 
cient of traction will not be over twenty- 
five per cent, say, 11,000 pounds trac- 


799 


tive effort per axle. This will mean 


9,000 pounds drawbar pull per driving 


axle. With a steam locomotive 9,000 


pounds drawbar pull can be given in con- 
tinuous service, but it can not be secured 
in continuous service with an electric 
locomotive. There is not room enough to 
secure anything like 9,000 pounds con- 
tinuous tractive effort; therefore the 
steam locomotive, on that basis, has a 
higher capacity than the electric locomo- 
tive. -But the capacity of the electric 
locomotive will be determined by its 


average performance. If the grade is a 


. broken grade, a machine will have to be 


used so that the heating will not be ex- 
cessive in the average performance, and 
therefore a motor can be secured which 
will give an average of 5,000 or 6,000 
pounds per driving axle. This same ma- 
chine, on the ruling grades, will casilv 
take 10,000 pounds before slipping the 
wheels, or possibly 15,000 pounds. From 
that point of view the consideration of the 
ruling, grade is eliminated in determining 
the size of motor. An electric motor is 
chosen or designed to have sufficient 
capacity to give average service. With a 
steam locomotive a machine- must be 
chosen to give maximum service. This 
is the fundamental difference in the meth- 
od of rating. The Mallet compound steam 
locomotive of the six-axle type, with 
which Dr. Hutchinson happens to be 
familiar, can not do better in every-day 
service than pull 800 tons or less up a 
2.2 per cent grade at a speed of 8.5 miles 
per hour. This is equal to about 1,200 
horse-power at the driving wheel. This 
locomotive will weigh, with the tender, 
250 tons. An electric locomotive weigh- 
ing 100 tons will haul this same 800 tons 
up the same grade at a speed of fifteen 
miles per hour instead of 8.5 miles, and 
will develop approximately 1,800 to 1,900 
horse-power instead of 1,200. It will not 
do it for six or cight hours, but it will 
do it long enough to get up a grade of 
fifteen or twenty miles. That gives a 
horse-power output per ton for the steam 
locomotive of the six-axle type of only 
4.8, and the electric locomotive of 18.6 
—nearly four times as great a specific 
output for the electric locomotive as for 
the steam locomotive. Another point 
with regard to the clectric locomotive, due 
to the lesser weight, is the saving of dead 
haulage. There is 150 tons difference in 
the two machines working under the same 
conditions, and taking a mileage of 100 
miles a day, there is 1,500 ton-miles a 
day, worth $30 a day, or $10,000 a year 
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difference in the actual cost in the dead 
haulage of the two machines. 

N. W. Storer endorsed Mr. Armstrong’s 
conclusion that the keynote of the whole 
subject of electrification of steam rail- 
ways lies in the capacity. The greater 
loads per train crew that can be hauled ; 
the greater speeds, both on level tracks 
and on grades; the greater safety on 
grades, all tend toward greater capacity, 
and that is what is going to force the 
electrification of a considerable number 
of roads in this country. With regard 
to the different types of locomotives, Mr. 
Storer said that the direct-current loco- 


motive is able to control the train on the . 


down grade at almost any speed that it 
is desirable to operate at, by the use of 
resistances for absorbing the regenerative 
power. The three-phase, alternating-cur- 
rent locomotive will control the train at 
speeds above synchronism by absorbing 
the excess power in resistance and the 
single-phase locomotive will control the 
train at almost any speed at which it is 
desired to contro] it and restore energy 
to the line efficiently at all speeds. He 
said that the single-phase locomotive 
would have a higher tractive effort at 
higher speeds proportionally than the di- 
rect-current locomotive. He exhibited a 
curve which showed an efficiency with an 
alternating-current motor without gears 
of about ninety-one per cent. With a rea- 
sonable allowance for gear losses, this 
should be at least eighty-six per cent. This 
was with a fifteen-cycle motor. 

W. S. Murray, electrical engineer of 
the New York, New Haven & Hartford 
Railroad Company, presented some very 
interesting figures which had been se- 
cured through a series of elaborate tests 
on the New York division, between New 
Haven and Woodlawn. The following 
tabulation shows the saving of fuel which 
will be effected when all freight and 
passenger trains now operated by steam 
receive their drawbar by the electric 
method of propulsion: 


Tons of 
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57,594° pounds of .water, giving ‘an 
average of twenty-eight pounds of water 
per indicated-horse-power. On local 
trains this figure is slightly increased, the 
evaporation being 42,987 pounds of water 
for 1,435 horse-power-hours, making the 
rate thirty pounds of water per indicated- 
horse-power-hour. These figures were 
mentioned in comparison with the tur- 
bine guarantees of twenty pounds of 
water, including auxiliaries, per kilowatt- 
hour at the switchboard, which, reduced 
to a horse-power basis, would be fifteen 
pounds of water as measured at the 
switchboard. The average figures which 
he has been able to secure on electric en- 
gine repairs per locomotive-mile are about 
two cents. Increasing this figure twenty- 
five per cent for safety, and assuming the 
same number of electric engines replacing 
steam locomotives, the total would be 
$120,924 per annum, showing a saving 
over steam locomotives of $196,038. The 
net saving on fuel and locomotive repairs 
in favor of electrification gives a round 
sum of $562,470 per annum. 

William McClellan called attention to 
the necessity of the electrical engineer’s 
being prepared to show to the steam rail- 
road operator where actual economics 
could be secured through the electrifica- 
tion of the system. In every case there 
should be an absolute justification for the 
change. The electrical engineer is not 
in a very good position to prove that. elec- 
trification will be successful from an 
economic standpoint, and it is fortunate 
indeed that figures have been secured 
from Mr. Wilgus and Mr. Murray. 

C. F. de Muralt mentioned a system 
which his office had recently had occa- 
sion to work out a problem for, involving 
a road of something like eighty miles of 
double track which was actually at the end 
of its capacity to handle traffic so far as 
steam locomotives were concerned. The 
investment for additional tracks would 
have been something like $15,000,000. 
Electrification. with complete new power- 
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With regard to the drawbar which can 
be developed by the electric method of 
traction for coal burned under the boilers 
of a stationary plant, as compared with 
the coal burned in the fire boxes of loco- 
motives, his observations showed that in 
express work 2,055 indicated-horse-power- 
hours are developed in the evaporation of 


stations and new distributing system, 
with new locomotives, would cost some- 
thing in the neighborhood of $3,000,000. 
By the handling of the present traffic by 
electricity there would have been a sav- 
ing of something like $200,000, while 
with the electric equipment pushed to its 
limit, the traflic increase would have been 
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something like forty to fifty per cent 
over the present traffic capacity. | 

The paper was also discussed by W. N. 
Smith and B. F. Wood. 

Dr. Charles P. Steinmetz called atten- 
tion to the characteristics of the steam 
locomotive and the electric motor. One 
characteristic of the steam locomotive is 
that it is essentially a constant-power mo- 
tor. The steam locomotive can give ap- 
proximately the same power whether run- 
ning at high or low speed. The drawbar 
pull does not tell the whole story. The 
limit is the steaming capacity of the 
boiler. The faster you move, the oftener 
the cylinders are filled; but the capacity 
of the boiler to produce steam must not 
be exceeded. If this is done a lower 
drawbar pull is secured. With the elec- 
tric motor the limitation essentially con- 
sists in constant loss of power. The 
limit of the electric locomotive is that 
it can lose only so much power in the 
motor, in the general average, to be with- 
in sufficient heating limits. Since efli- 
ciency rapidly increases with the speed, 
it means that more power can be got out 
of it at higher speeds up to a certain 
limit; therefore the electric locomotive is 
better at the higher speeds than is the 
steam locomotive. You have to take ad- 
vantage of this feature if you desire to 
get the best results. T 

Mr. Armstrong closed the discussion 
and announced his pleasure at finding 
that the figures which he had, of neces- 
sity, been obliged to assume, had been 
checked up, to a considerable degree, by 
the figures presented by Mr. Wilgus and 
Mr. Murray in actual operation. 

With regard to the conclusion arrived 
at by Dr. Hutchinson, that the total draw- 
bar pull or tractive effort could not be 
sustained by an electric locomotive, he 
pointed out that iť was rarely possible to 
have any gradient of road so constructed 
as to use the full tractive effort of the 
locomotive indefinitely. Except in one 
case, on the Sacramento division of the 
Southern Pacific, which has a 1.54 per 
cent grade for eighty-three miles, rising 
7,000 feet in that distance, there was no 
continuous grade of more than twenty- 
five to forty miles that he knew of. On 
the Sacramento division it is expected 
that an electric locomotive operating over 
that section would make the run in some- 
thing less than four hours, so that the 


continuous capacity of the locomotive 1s 


not of permanent importance. But the 
capacity of the locomotive must be de- 
signed for the actual road over which it 
operates, and it will be found that, 1n- 
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chiding ‘delays, and also taking account 
of the limited extent of the maximum 
gradient, it is impossible to use much 
more than an average of fifty or sixty 
per cent of the maximum tractive effort, 
so that, with 10,000 pounds maximum 
and sixty per cent as a continuous output, 
the 6,000 pounds given by Dr. Hutchin- 
son is arrived at, and it is found that the 
electric locomotive, instead of being 
handicapped in its average performance, 
corresponds closely to the service require- 
ments of any type of motive power. 

The meeting was then adjourned. 

— 0 
BOOK REVIEW. 

“Alternating-Current Motors.” A. S. Mc- 
Allister. Second edition, enlarged and re- 
vised. New York. McGraw Publishing Com- 
pany. Cloth. 
6 by 9 inches. Furnished by the ELECTRICAL 
REVIEW for $3. 

The first edition of this work has met 
with such success that a second edition 
has been necessary within a year. The 
author assumes the reader to possess a 
fair general knowledge of electromagnetic 
phenomena and upon that assumption 
works out in a very clear and under- 
standable manner the characteristics of all 
forms of alternating-current motors. The 
treatment in most cases is both graphical 
and algebraical without complex quanti- 
ties. l 

In preparing the second edition, changes 
have been made in a number of places 
and additional matter has been inserted 
in other places, making the treatment 
somewhat clearer. The following are some 
of the most important changes. To Chap- 
ter IV, on “Induction Motors as Fre- 
quency Changers,” a discussion of the 
motor-converter has been added. After 
the theory of the motor-converter has been 
worked out, the principles involved in its 
excitation are, in a very logical manner, 
shown to apply to the secondary excita- 
tion of the Heyland motor. In Chapter 
IX, on “Magnetic Field in Induction Mo- 
tors,” the treatment of the revolving field 
of single-phase induction motors has been 
made considerably clearer. A supplement 
has been added to the chapter on “Syn- 
chronous Motors and Converters,” giving 
circular current loci and V-curves of the 
synchronous motors. These diagrams are 
novel and are of material aid in under- 
standing the synchronous motor. An ap- 
pendix on leakage reactance of induction 
motors has also been added. With these 
revisions, the second edition is quite an 
improvement over the first. 


304 pages, 131 illustrations. - 
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ELECTRICITY APPLIED TO STAGE 
LIGHTING. 


BY JNO. H. KLIEGL. 


The extent to which electricity is 
used and applied for stage illumination 
purposes has greatly developed in recent 
years. In order to economize space, the 
stage electrical instruments and appli- 
ances have to be constructed so as to oc- 
cupy as little room as possible. Architects 
and stage designers seldom make allow- 
ances for sufficient room for the elec- 
trical end of the stage cquipments. 
Therefore the hardest problem to solve for 
the practical stage electrician is to con- 
dense every piece of apparatus designed 
for stage use into the smallest space pos- 
sible, and at the same time make them 
strong and durable enough to give the 
best results and to pass all inspection. 

All stage and auditorium lights in a 


rE Tey 
af al » 
ER Rae 


801 


main board); which’ has the switch 
mountings and dimmer controlling de- 
vices, while the rear board holds the 
switches, fuses and bus-bars. This device 
takes more room for the depth of the 
board, but at the same time allows the 
space in front. No railing is required in 
. front of the board. » 

One of the latest and most modern elec- 
tric stage installations is found in the 
Metropolitan Opera House, New York 
city. This is well shown in Fig. 1. Upon 
the stage of this theatre, no matter how 
elaborate or varied the scenery, any play 
may be produced without the slightest al- 
terations or the necessity for new installa- 
tion. The equipment is such that any 
scenic or light effect may be obtained. 

Underneath the stage floor in front 
near the centre is located the main 
switchboard (Fig. 2). By placing the 
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Fig. 1.—Tne STAGE OF THE METROPOLITAN OPERA House, NEW YORK CITY. 


theatre are controlled from one central 
point—the switchboard. Only by having 
the control concentrated can the proper 
changes be obtained which add so much 
to the success of a play. A theatre 
switchboard has more current-supplying 
switches in the smallest space than any 
of the large power plant switchboards, 
and the arrangement of the switches must 
be so simplified that they can be within 
easy reach of the operator. At the same 
time the small switches used for stage 
purposes should have twice the amount of 
current-carrying capacity, so as to make 
them extra strong, to withstand the rough 
usage a switch will invariably receive 
during a performance. 

Lately switchboards have been designed 
by the Universal Electric Stage Lighting 
Company which have no live terminals 
on the face of the board. This actually 
means two boards, one in front (the 


switchboard below the stage floor, several 
advantages are obtained. It is out of the 
way, safe from all interference by irre- 
sponsible persons, and no flashes of light 
can be seen by the audience or performer 
when switches are operated. 

The wires and cables occupy a minimum 
of space above the stage floor. It enables 
the operator of the switchboard to have 
control of all the master switches and 
master wheel for dimmer shafts at the 
same time, and the operator has the great 
advantage of overlooking the stage, hav- 
ing a view of all the lights under his con- 
trol. This is most important when 
manipulated light changes are desired. 
Through an opening in the stage floor the 
operator watches the progress of the play 
and is therefore prepared to make the 
proper light changes at the right mo- 


ment. The operator’s head is shielded 
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from the audience by a small hood simi- 
lar to the prompter’s box. 

The switchboard is twelve feet long and 
seven feet high. There are practically 
two boards. The main board consists of 
two pieces of white marble, six feet by 
seven feet by two inches, and the second 
board is made up of several pieces of 
marbleized slate. This switchboard is of 
the newest type, with absolutely no live 
parts exposed on the face of the main 
board. The first, or main board, carries 
the four shaftings upon which the dim- 
mer and switch handles are mounted. 
The second board, placed directly behind, 
carries all switches and fuses on the face 
of it, while the bus-bars and wire termi- 
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other the right half of the stage. The 
lights on each half of the stage are on 


separate circuits. 


To a set of bus-bars leading from each 
master switch, the section switches are 
connected. The switches on shafts con- 


trol the border lights, footlights, prosce- 


nium lights, bunch lights and strip-light 


circuits. By giving each section an indi- 
vidual switch, different parts of a scene 
can be illuminated and very natural re- 
sults produced. On the right of each 
section switch on each shaft a dimmer 
handle is attached. This dimmer handle 
controls a dimmer for the lights on the 
circuits controlled by the corresponding 
switch. The switches are loose on the 


Fig 2.—Matn SWITCHBOARD, METROPOLITAN OPERA House, New York CITY. 


nals are fastened on the inside of the rear 
board. 

The switch-handles from the main 
board are connected to the switches on the 
rear board by special insulating rods. The 
fuses are of the enclosed-arc type. The 
switches and fuses are easily accessible 
from behind the second board, and the 
feeding wires and dimmer cables are 
placed between the two boards, for which 
a space of twelve inches is allowed. 
Lamps of four colors are used—white, 
amber, red and blue—for the stage illu- 
minations. The main or front board 
has four shafts, each representing one 
color, and all the switches and dimmers 
of one color are fastened upon one shaft. 
Each color of light has two master 
switches, one controlling the left and the 
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shafts but are held in position by collars 
in each side, so that any turning of the 
shafts does not affect them. Confusion is 
avoided by having all dimmer and switch 
handles of one color in one row. The 
color of each row and the sections con- 


trolled by the individual switches is 


plainly marked on the main board. Each 
dimmer has an interlocking device by 
means of which it may be locked to the 
shaft. Near the end of each shaft, to 
the right, a special dimmer handle is at- 
tached called the master lever. There are 
four master levers, one for each color. If 
all the dimmer handles on one shaft are 
locked, the lights on the stage can be 
dimmed by turning the shafts by means 
of the master levers. 

The arrangements of the dimmer and 
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form operation of lights is therefore ob- 
tained. 

The dimmers are placed below the 
switchboard in four rows, one above the 
other, and fastened against the wall. 
There are ninety-six two-wire and twenty 
three-wire Universal type dimmer plates. 

Each dimmer plate has a large wheel 
fastened to each contact arm to which 
flexible cable is attached. The flexible 
cable makes the connection over several 
poles to each dimmer handle on the main 
switchboard. By moving the dimmer 
handles downwards the contact arm on 
the dimmer plate is moved over the seg- 
ment of studs, thus bringing the resist- 
ance into the circuit and gradually dim- 
ming the lamps. The three-wire system 
is used. The neutral wire from the cir- 
cuit switch leads directly to the lamp cir- 
cuits. The positive and negative wires 
from the circuit switch run each into a 
dimmer plate and are then continued to 
the lamp circuits. 

Eight border lights are suspended by 
wire cables on the stage. Each of these 
border lights is seventy-two feet long, and 
is wired for seventy-two fifty-candle-power 


Fig. 5.—Open-Box Arc Lamp, witi Hoon. 


white lamps, forty-eight thirty-two- 
candle-power amber lamps, forty-eight 
thirty-two-candle-power red lamps, and 
forty-eight thirty-two-candle-power blue 
lamps. These border lights are adjust- 
able and can be hung at any angle. They 
= are made entirely of galvanized iron and 
have special highly polished reflector par- 
titions between each lamp. These par- 
titions are V-shaped and are designed to 
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avoid interference of light from different 
colored lamps, and at the same time aid 
in throwing out the light rays. The bor- 
der lights are specially wired, the left 
and right halves on the border being con- 


Fic. 6.—Lens-Box, witu Hoop. 


trolled independently by the correspond- 
ing master switch on the switchboard. An 
eighty-four-conductor border light cable is 
used for feeding the circuit in the border 


Fie. 7.—ArRc LAMP AND FOCUSING FRAME. 


light from a panel board in the fly floor. 
Similar border lights are used in the 
Belasco Theatre, New York city, with ex- 
cellent results. 

The footlights are in two sections, 
placed in a trough at the front of the 
stage. ach footlight section is curved 
and has a wrought-iron hood across the 
stage for the protection of the lamps and 
for shielding the light from the audience. 
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Special partitions are placed between the 
lamps to prevent the glare of the lights 
from annoying the occupants of the side 
boxes. These partitions permit the light 
to be thrown directly on to the stage to 
illuminate the feet of the performers and 
dancers, as well as the back drop. Dif- 
ferent colored lights can be used in each 
half of the footlights, and each color in 


Fic. 8.— OPEN-Box anp LENs-Box CoLor 
FRAMES. 


each half is controlled by a separate 
switch and dimmer. 

The proscenium lights are situated on 
both sides of the stage, and constructed 
to fit the space allowed, and the curve of 
the wall of the proscenium arch. They 
are made of reflector tin and wired for 
four colors, as follows: fifty thirty-two- 
candle-power white lamps, thirty-six 
thirty-two-candle-power red lamps, thirty- 
six thirty-two-candle-power blue lamps, 
thirty-six thirty-two-candle-power amber 
lamps. Each side is controlled by sep- 
arate switches, the general arrangement 
being similar to that of the border lights. 
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The stage pockets used are of cast iron, 
and the receptacles with the supporting 
contacts are made of Austrian slate. The 
are pockets (Fig. 3) are of fifty amperes 
capacity, while the incandescent or bunch- 
light pockets are of twenty-five amperes 
capacity. In all, 272 pockets are used, as 
follows: Sixteen are pockets, sixteen white 
bunch pockets, sixteen amber bunch pock- 
ets, sixteen red bunch pockets, sixteen 
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blue bunch pockets, sixteen white trans- 
parent pockets, sixteen amber transparent 
-pockets, sixteen red transparent pockets. 
sixteen blue transparent pockets. Each 
color of the incandescent pockets has an 
extra switch and dimmer on the switch- 
board, and these are divided by the mas- 
ter switches, in the right and left halves 
of the stage. On either side of the pro- 
scenium is a light platform provided with 
three arc pockets. 

In front of the fly floor on right and 
left sides of the stage are special plat- 
forms for arc lights. These light plat- 
forms or bridges are equipped with arc 
pockets, controlled by separate switches 
from the switchboard. The musicians’ 
floor is directly in front of the stage and 
has 100 single stage pockets for orchestra- 
stand lighting. Besides these stationary 
lighting appliances, a number of portable 
equipments are used. 

A large number of arc and effect lamps 
are also used. Ten open-box arc lamps 
(Figs. 4 and 5) are operated from the 
light platforms on the left and right fly 
floor, while four of these are used on the 
stage floor. These lights are designed to 
throw an even light on the scenes of the 
play. They illuminate an area of forty 
feet and give a light of about 4,000 
candle-power. The open-box or Olivette 
arc lamps are provided with grooves 
for color slides to allow a change 
of light from daylight to moon- 
light, or vice versa, and are fitted with 
a specially enclosed rheostat fastened on 
the bottom of the stand. The rheostat is 
connected to an enclosed knife-switch and 
the arc lamp in the hood is supplied with 
current by flexible asbestos-covered wire. 
A piece of flexible No. 10 stage-cable sup- 
plies the current from the stage pocket to 
the switch-box on the arc lamp. The 
head into which the hand-feed arc lamp is 
fastened is made entirely of iron, with a 
screen door in front to prevent sparks 
from falling out. This screen door has 
spring hinges to keep it closed. The hood 
itself is well ventilated and is removable 
from the stand, which is made of wrought 
iron and is of a telescopic pattern. In 
addition to these are lights there are lens- 
box are lights, and lens boxes of the 
type shown in Fig. 6. 

In moving the arc away from the con- 
densing lens a small focus is obtained, 
or vice versa. The head is provided with 
a swinging attachment, which enables the 
operator to follow the performer with the 
light in any required direction. The 
entire side of the lens-box head is made 
into a door, so that when the door is open 


ELECTRICAL REVIEW 


the operator cdn adjtist his carbons in the 
arc lamp very readily. 

The arc lamp in hood is fastened to an 
iron frame support with brass spindles. 


The upper carbon holder is stationary, 
_ and the lower is adjustable in such a man- 
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Fia. 10.—DouBLE BaLcony Lens- Box AND 
CoLoR WHEEL. 


ner that it can be adjusted by the opera- 
tor at any time. The carbon holders are 
provided with carbon drops. The arc lamp 
is operated by the wooden handle under- 
neath the box. (See Fig. 7). 

Fig. 8 shows the open-box and lens-box 
color frames with gelatine mediums as 
used in front of arc lamps for producing 
colored lights. Open-box frames for color 


Fig. 11.—AUTOMATIC LIGHTNING STRIKER. 


mediums are generally made of wood in 
two halves, with the gelatine medium be- 
tween. Lens-box frames are made of iron 
with opening for sliding colored gelatines 
in position. Special large frames with 
three different colors are made to produce 
twilight effects. These larger frames are 
generally used on open-box arc lamps 
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with a speeial oak frame for’ sliding’ the 
gelatine frame up and down instead of 
sideways, to save room. Fig. 9 shows a 
lens-box color wheel, and Fig. 10 a double 
front light and color wheel for illuminat- 
ing the entire stage. 

Silk mediums in rolls of seven colors 
show a gradual transition from sunlight 
to twilight, and moonlight, or vice versa. 
Four special-lined reflectors are used from 
the light platforms in fly floor for sun 
effect, or whenever a powerful light is 
required. Four sciopticons are used on the 
stage, or are placed where an electrical 
effect is wanted. The apparatus is op- 
erated from the musicians’ floor to cover 
the entire stage with water in the opera 
“Das Rheingold.” It is also used for 
showing the Walkiires riding through the 
clouds in the opera “Die Walkiire,” and 
a number of other electrical effects and 
illusions, which make an impression upon 
the eye, and add to the scene. The sciop- 
ticon 18 similar to a spotlight and can be 
used as such. The electrical effects are 
interchangeable and are generally made 
on mica discs eighteen inches in diameter, 
operated by double-spring clock-work. 

A number of other electrical devices are 
employed, for producing thunder, operat- 
ing wind-machines, and lightning-flashes. 
Several lightning strikers (Fig. 11) are 
placed anywhere on the stage or fly floor 
for a storm scene. The operator on the 
stage simply presses a button and a flash 
of lightning similar to nature is pro- 
duced. The automatic lightning strikers 
are enclosed in an iron box with fine wire 
mesh in front, and takes the place of 
the old carbon and file lightning. 

A complete system of signal lighting is 
installed and twenty-eight house-tele- 
phones are distributed all over the theatre. 
Thirty-eight electric call-bells are used for 
signals and for the dressing-rooms. 

An electric time-beater is operated by 
the leader of the orchestra to give the 
cues to the different choruses on the stage 
or fly floor, and there is also a system of 
light controllers. These show the differ- 
ent colored’ lights required and the 


strength wanted. They are operated by 


the stage-manager when he wishes to com- 
municate with the electrician regarding 
the colors of the lights, and what part 
of each should be used. 

A new electrical device has recently been 
added for raising and lowering the curtain 
and scene-drop from a little switchboard 
on the stage floor, and by operating 8 
push-button and master-lever, the n 
drops can be worked at will, withou 
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manual labor. A complete: change can 
be made instantaneously. An entire scene 
can be raised and another scene lowered 
at one time by simply setting the corre- 
sponding push-button and operating the 
master-lever. 

In operating the electrical equipment, a 
house staff of six men are employed. How- 
ever, for each performance ten operators 
are engaged, in the light platforms, on 
the fly floor, two on the proscenium light 
platforms, four on the stage floor, besides 
four to six operators for clearing, and one 
chief operator for the electrical effects. 
The entire electrical equipment and op- 
erators are in charge of a chief electrician. 

— 0 


Grand Prize for the American 
Museum of Safety Devices. 
Word has been received that the In- 

ternational Jury in the section of Social 

Economy at the International Book, 

Paper and Publicity Exposition, which 

closed in Paris last month, made an award 

of the Grand Prize to the American Mu- 
seum of Safety Devices and Industrial 

Hygiene. A Diploma of Honor, the sec- 

ond highest award, was made to Charles 

Kirchhoff and T. C. Martin, respectively 

chairman and vice-chairman of the mu- 

suem’s advisory council, also to Dr. L. L. 

Seaman and Rudolph Lenz for their ac- 

tive interest in promoting the work of 

the museum. 
It will be remembered that at the re- 
cent public demonstration held under the 


auspices of the museum at the Museum of 
Natural History, a number of electrical 
manufacturing companies exhibited safety 
apparatus and appliances. 

The museum is now occupying the en- 
tire fifth floor at 231 to 241 West Thirty- 
ninth street, New York city. Inquiries 
for space, exhibits and other information 
should be sent to Dr. W. H. Tolman, di- 
rector of the museum. 
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The Chicago Telephone 
Franchise. 


The Chicago Telephone Company’s 
franchise extension ordinance for a pe- 
riod of twenty years was passed by a vote 
of forty-four to twenty-three, after the 
city council had been in session seven- 
teen hours, on the morning of Thursday, 
November 7. The changes in the fran- 
chise are few, and it is in practicallv the 
same condition as reported by the Com- 
mittee on Gas, Oil and Electric Light, 
and approved by the telephone company. 
The schedule of rates remains practically 
the same. The flat business rate of $125 
is continued, and the city receives three 
per cent of the gross receipts, including 
the charges for tolls. Mayor Busse has 
signed the ordinance. 
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THE DIELECTRIC STRENGTH OF INSU- 
LATING MATERIALS AND THE 
GRADING OF CABLES.' 


BY ALEXANDER RUSSELL. 


In power transmission, whether by 
direct or alternating current, the saving 
of copper effected by using very high 
pressures has directed the attention of 
manufacturers to the construction of 
cables which will withstand pressures of 
100 kilovolts and upward. To design 
cables which will successfully withstand 
these pressures a knowledge of the electric 
stresses to which the various insulating 
materials round the core will be subjected 
under working conditions is essential as 
well as an accurate knowledge of the di- 
electric coefficients, dielectric strengths 
and resistivities of the insulating wrap- 
pings. In what follows the author 
discusses, first, the laws of disruptive 
discharge; next, the methods of measur- 
ing the dielectric strengths of gases, 
liquids and solids, and, finally, the elec- 
tric stresses on the insulating materials of 
a single-core cable, with special reference 
to the grading of cables. 

In Mervyn O’Gorman’s paper? valuable 
suggestions are made for the scientific 
grading of cables, and a useful table is 
given of the values obtained by various 
experimenters for the physical data of 
many of the ordinary insulating materials 
used in practice. Some of the numbers 
given, however, must be taken only as 
rough first approximations, as the tem- 
perature of the material, the shape of the 
testing electrodes, etc., are not stated. 

In the classical paper? read by E. Jona 
to the International Congress at St. Louis 
in 1904 will be found many important 
theorems in connection with the manu- 
facture of high-tension cables. In his 
papers also to the Italian Electrotechnical 
Association (Vol. vi, p. 3, and Vol. xi, 
p. 47) he gives very valuable data on the 
dielectric strengths of oils, etc., and of 
liquid air. Specimens of Jona’s “graded” 
cables working at twenty-five kilovolts 
were shown by Pirelli & Company at the 
Paris Exhibition in 1900. Last year also, 
at the Milan Exhibition, his cables were 
shown working at seventy-five kilovolts. 

The Stress on the Dielectric—The best 
way of picturing what happens in a di- 
electric is by means of Faraday’s tubes 
of foree. We picture one end of one of 


these tubes anchored to a unit positive 
charge on the positive electrode and the 


1Paper read before the Institution of Electrical 
Engineers of Great Britain. November 14. Condensed. 


2J. I. E. E., Vol. xxx, p. €08, March, 1901. 
3 Trans. Int. Cong., St. Louis. Vol. it. p. 550. 
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other end anchored to a.unit negative 
charge on the other electrode. By the re- 
sultant force at a point is meant the force 
with which a unit positive charge placed at 
the point would be urged if it could be 
placed there without disturbing the dis- 
tribution elsewhere. It follows at once 
from the definition of potential that the 
resultant force at a point in a dielectric 
is equal to the rate at which the potential 
diminishes as we move along the line of 
force through the point. It is measured, 
therefore, by the potential gradient in the 
direction of the resultant force at the 
point, and this is the term that elec- 
tricians customarily employ. It is also 
equal to 4 m times the value of Faraday 
tubes which pass through unit area of the 
equipotential surface at the point. When 
regarded in this way it is generally called 
the electric intensity at the point. It 
has to be remembered when reading the 
literature of the subject that “‘the result- 
ant electric force,” “the potential gra- 
dient,” and “the electric intensity” are 
all used to denote the resultant electric 
stress at a point. 

Dielectric Strength — The dielectric 
strength of an isotropic insulating mate- 
rial in a given physical condition is the 
maximum value of the electric stress 
which it can withstand without breaking 
down. 

Faraday’s Criterion for Disruptive Dis- 
charge—In his “Experimental Researches 
in Electricity,” Vol. i, p. 436, Fara- 
day states that “discharge probably oc- 
curs, not when all the particles have 
attained to a certain degree of tension, 
but when that particle which has been 
most affected has been exalted to the sub- 
verting or turning point.” He con- 
sidered it probable, therefore, that the 
disruptive discharge would ensue when 
the electric intensity at the point sub- 
jected to the maximum stress attains a 
definite value. It is now well known that 
part of an insulating material can break 
down without a disruptive discharge 
necessarily ensuing. For instance, when 
brush discharges occur from an electrode 
in air part of the air surrounding the 
electrode has become a true gaseous elec- 
trolyte, and its insulativity has therefore 
broken down. The air at the boundary 
of this electrolyte has not broken down 
because the electric stress to which it is 
subjected has not reached the “subvert- 
ing” value. 

It is not therefore safe to conclude that 
a disruptive discharge ensues the moment 
the maximum electric stress at any point 
of the dielectric between the two electrodes 
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a e value for that 
ia . eaking down of a por- 
tion of the dielectric may relieve the elec- 
tric stress on the remainder. A disruptive 
discharge ensues only when the breaking 
down of part of the material leads to the 
electric stress on the remaining part being 
greater than it can withstand. 

The Maximum Electric Stress Between 
Equal Spherical Electrodes—The easiest 
way of finding the dielectric strength of 
insulating materials is by finding the dis- 
ruptive voltage between two equal spheri- 
cal electrodes embedded in the material. 
The author has shown! that, 
spheres be at a less distance apart than 
twice the diameter of either, a disruptive 
discharge will ensue the moment the 
maximum electric stress between the 
spheres equals the dielectric strength of 
the material. In order to calculate the 
maximum electric stress at the instant 
of discharge we must know the potential 
and size of each sphere and the distance 
between them. 

Let a be the radius of each sphere and 
let z be the minimum distance between 
them. Let us first suppose that one 
sphere is at the potential V,, and that the 
other is at zero potential. In this case 
the maximum electric stress, Rmar., be- 
tween them is given by 

Riaz. = (V/T) fi 
where the values of f, can be found from 
Table II. <A proof of this formula is 
given in the author’s paper (l.c. ante). In 
the important practical case when V, = 
— V, = V/2, where V, is the potential 
of the second sphere, we have 

Rez. = (V/x)f, 
where f can be found from Table I. 

In general, if V, and V, be the po- 
tentials of the two spherical electrodes, 
we have 
Rare =| (V, — Va)/et hr + 2 (Ve/2) 

(f ne f )s 


where f and f, are functions of z/a, the 
values of which ean be found from Tables 
[ and If. 

Hence by this formula we can caleu- 
late the dielectric strength of the matce- 
rial from the potentials of the electrodes 
at the instant of the disruptive discharge. 

The Dielectric Strength of Air—In 
Table LET the values of x and V are taken 
from Dr. Zenneck’s work, “Elektromag- 
netische Schwingungen und Drahtlose 
Telegraphie,” 1905, p. LOILL 
due to J. Algermissen, and are deduced 


They are 


from the average of the values obtained 


i Phil. Mag. (6), Vol. fi, p. 258 1906), i 


if the . 
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on different days under varying condi- 
tions. It has been assumed that the po- 
tentials of the electrodes are -++ V/2 and 
— V/2 respectively at the instant of dis- 
charge. As the results in the last column 
are very approximately constant the as- 
sumption is justified. 


TABLE I.—VALUES OF f. 


r;a. S. t/a. J. 
0.0 1.000 2 1.770 
0.1 1.034 3 2.214 
0.2 1.068 4 2.677 
0.3 1.102 5 3.151 
0.4 1.137 6 3.632 
0.5 1.173 T 4.117 
0.6 1.208 8 4.604 
0.7 1.245 9 5.095 
0.5 1.283 10 5.586 
0.9 1.321 100 50.51 
1.0 1.359 1,000 500.5 
1.5 1.559 10,000 5,000 .5 
TABLE LL.—VALUES OF f}. 

x/a. fi. xja. Ji. 
0.0 1.000 2 2.839 
0.1 1.034 3 3.252 
0.2 1.068 4 4.201 
0.3 1.106 ö 5.167 
().4 1.150 6 6.143 
0.5 1.199 T 7.125 
0.6 1.253 8 8.111 
0.7 1.313 9 9.100 
0.8 1.378 10 10.091 
0.9 1.446 100 100.0 
1.0 1.513 1,000 1,000 

1.5 1.909 10,000 10,000 


TABLE III. 


J. Algermissen. Five-centimetre spheres (a = 2.5). 
x 1s measured in centimetres and V in kilovolts. 


Rimax. 
x. xa. f(calc). V (obs) Cealc ) 
2.0 0.80 1.283 58.2 $7.3 
2.2 0.85 1.312 62.8 37.5 
2.4 0.96 1.342 67.0 37.5 
2.6 1.04 1.374 70.8 37.4 
2.8 1.12 1.406 74.4 37.4 
3.0 1.20 1.437 78.0 37.4 
3.2 1.28 1.469 $1.3 37.3 
3.4 1.36 1.500 84.7 37.4 
3.6 1.44 1.533 $8.U 37.9 
3.8 1.52 1.566 91.2 37.6 
4.0 1.60 1.599 94.2 37.7 
4.2 1.68 1.632 97.2 37.5 


In this table Rmaz. has been calculated 

by means of the formula 
Rese = AVe] 

From ‘the above results, and from many 
other experimental results obtained with 
both alternating and direct pressures, the 
author concludes that the dielectric 
strength of air under normal conditions 1s 
about 3.8 kilovolts per millimetre. The 
practical constancy of the dielectric 
strength of air under ordinary atmospheric 
conditions is recognized in the standard- 


ization rules (1907) of the American fn- 


stitute of Electrical Engincers. 

Failing Cases in Practice—The above 
formule can not be applied in practice 
when the electrodes are at microscopic 
distances apart. G. M. Hobbs? has shown 
that when w is less than 3 a (where 
p = 10 ° metres) the sparking poten- 
tials are practically independent of the 
nature of the gas between the electrodes. 
They depend, however, on the metal of 
which the electrodes are made. When the 
electrodes are very close togther, it has 
to be remembered that our assumption of 
an isofropie medium bounded by smooth, 


1 Phil, Mag. (6), 10, p. 617 (December, 1905), 
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rigid equipotential surfaces is no longer 
permissible. If the surfaces were mag- 
nified sufficiently they would be seen to be 
rough, and the dielectric surrounding the 
microscopic projections would probably be 
ionized. In these circumstances, there- 
fore, accurate calculations would be diff- 
cult. 

Hence, in determining dielectric 
strengths it is necessary to have the elec- 
trodes at appreciable distances apart, and 
therefore high voltages must be used. It 
is not safe to calculate dielectric strengths 
from the observed disruptive voltages 
when the electrodes are less than a milli- 
metre apart. When a maximum inaccu- 
racy of more than one per cent is not per- 
missible, they should be at least half a 
centimetre apart. 

It has also to be remembered that the 
formula for the maximum value of the 
electric stress on the medium between 
spherical electrodes have been obtained 
on the assumption that the Faraday 
tubes are in statical equilibrium. In 
the case of impulsive ‘rushes of elec- 
tricity, or with alternating pressures at 
exceedingly high frequencies, the disrup- 
tive voltages seem to be independent of 
the shape of the electrodes. 

Measuring the Dielectric Strength of 
Gases—The dielectric strength of a gas 
may be deduced ‘from experiments on the 
sparking voltages between spherical elec- 
trodes. The containing vessel for the gas 
should be large with the spherical elec- 
todes near the centre. The diameter of 
the supporting rods should be small com- 
pared with the diameter of the electrodes, 
and care should be taken that no conduct- 
ing materials or insulating materials 
having dielectric coefficients different 
from the gas are in the immediate vicin- 
itv of the electrodes, otherwise the dis- 
tribution of the Faraday tubes between 
the electrodes will be altered and our 
formulæ will not apply. Itis usually best 
to earth the middle point of the secondary 
coil of the transformer, or the middle 
point of the batteries used, so as to make 


the potentials of the electrodes equal and 


opposite at the instant of discharge. 

If E/2 and — E/2 be the potentials 
of the electrodes, at the instant of dis- 
charge, when direct voltages are uscd, we 
have 

Rimar. zS (E/z)f, 


where Rmar. is the dielectric strength of 


_the gas, x the minimum distance between 


the electrodes, and f a number which can 
he obtained from Table I. The nearest 
points on the electrodes should not be 
closer than about half a centimetre, and 
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their diameter should be about five centi- 
metres. With air at atmospheric pressure 
a voltage slightly less than twenty kilo- 
volts would be required when z was 0.5 
centimetres. 

When alternating pressures are used it 
is absolutely necessary to know the ratio 
of the maximum voltage E to the effect- 
ive voltage V. Let this ratio, which is 
sometimes called the amplitude factor, be 
denoted by k, then our formula is 


= (k V/z)f. 

Steinmetz’s method? of putting the 
electrodes into nitrate of mercury and 
rubbing them with a clean cloth before 
and during the experiments is to be com- 
mended. This is especially necessary 
when the electrodes are only a small dis- 
tance apart. 

The pressure, temperature and humid- 
ity of the gas must be given. 

Dielectric Strength of Liquids—The 
liquid to be tested is generally placed in 
a vertical glass cylinder about two inches 
in diameter. Spherical electrodes about 
half an inch in diameter are immersed in 
the liquid, anå the distance between them 
‘jis varied by means of a micrometer screw. 
The formulæ for deducing the dielectric 
strength from the disruptive voltage are 
the same as for a gas. 

The electrodes should not be less than 
0.3 of a centimetre apart, and at this dis- 
tance forty or fifty kilovolts will be re- 
quired to break down good insulating oils. 
ln some cases when moisture is present 
much smaller voltages suffice. 

In order to find the true dielectric 
strength of an oil, it is necessary to thor- 
oughly dry before the test. This can be 
done by letting hot air bubble up through 
it. It is inadvisable, however, to heat the 
oil above 100 degrees centigrade, as con- 
siderable discoloration often results and 
its physical state alters. When oils are 
dried in this way? perfectly consistent re- 
sults can be obtained. 

Dielectric Strength of Isotropic Solids 
—If the spherical electrodes can be en- 
tirely embedded in the insulating mate- 
rial then we can proceed as for liquids 
and gases, the same formule being em- 
ployed. 

The method frequently adopted of put- 
ting thin sheets of the insulating material 
between metal electrodes in air is of 
doubtful value. As the voltage is in- 
creased the air surrounding the electrodes 
is broken down long before the disruptive 
voltage is reached. Ln insulating mate- 


ac. P. Ena S tions of Amer Institute 
of Electrical Engineers, Vol. xv, p. 281 (1898). 
*R. B. Trent, Electrical World, Vol. xlix, p. 441 (1907). 
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rial heats excessively, and the maximum 
electric stress to which it is subjected can 
not be calculated, as the temperature is 
rarely uniform throughout, and the re- 
sistivity of the medium and the dielectric 
coefficient vary with the temperature. Re- 
sults obtained by neglecting the variations 
of the electric stress due to temperature 
are useful only when all the conditions 
of the experiment are mentioned. 

Dielectric Strength of Molotropic 
Solids—When the insulating material is 
eolotropic the calculation of the electric 
stresses is very difficult. They vary with 
the dielectric coefficients and the resistiv- 
ities of the various constituents, and, as 
we have just mentioned, these quantities 
vary rapidly with the temperature. Ac- 
curate measurements of the mean dielec- 
tric strength are therefore in many cases 
almost impossible. 

It is the opinion of many of the engi- 
neers connected with manufacturing com- 
panies that the testing pressures some- 
times specified by: consulting engineers 
are too high, and that the times for which 
they are to be applied are too long. Most 
insulating materials are composed of or- 
ganic matters, and are therefore not quite 
isotropic, and so the effect of applying an 
excessive pressure to a cable or a piece of 
electrical apparatus for a considerable 
time is often to carbonize part of the di- 
electric. This permanently weakens it 
mechanically, and may shorten its life 
considerably. 

Stresses in a Concentric Cable Having 
an Isotropic Dielectric—Let the outer 
radius of the inner conductor be a and the 
inner radius of the outer conductor be b. 
Then the electric stress R at a point in 
the dielectric distant z from the axis is 
given by? 


R = V/{ z log, (b/a)}, 


where V is the potential difference be- 
tween the inner and outer conductors. 
The value of R is independent of the ab- 
solute potentials of the two conductors, 
and it obviously has its maximum Rmaz. 
when z = a, Hence 


Riaz = V/} alog, (b/a)}, 
It V and b remain constant 


d V 
da Rmar. = \a log, (b/a;? 
{1 — log, (b/a)}. 
Hence if a be less than b/e where 
e is the base of Naperian logarithms, 
Rmor. will diminish as a increases. In 


this case we see that the breaking down 
of the dielectric round the inner core 


1A. Russell, * Alternating Currents,” Vol. i, p. 95. 
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actually diminishes the maximum stress 
to which the dielectric is subjected. It 18 
only when the radius of the charred di- 
electric get greater than b/e that a dis- 
tuptive discharge ensues. 

Suitable Dimensions for a Concrete 
Main—Let us suppose that the maximum 
working voltage V, the density of the cur- 
rent in the inner conductor and the maxi- 
mum permissible stress to which the di- 
electric may be subjected, are fixed. Let 
us first suppose that the inner cylindrical 
conductor is solid, and that its radius 
is a. If, then, V/d be the maximum 
permissible stress, we have 


Vv V 
AUO = 
and thus 
b = a «e 4/9, 
Hence also 
m = e d/a (1 — “N. 


If, therefore, a be greater than d, 
b/d a is positive, and therefore b in- 
creases as a increases, but if a be 
less than d, b diminishes as a in- 
creases. In the latter case it would 
obviously be advantageous to make the 
inner conductor hollow, its section re- 
maining constant, so as to increase the 
value of a and diminish the value of b. 
The quantity of armoring and insulating 
material used would be diminished by this 
procedure. We conclude, therefore, that 
if a solid inner conductor of the required 
cross-section would have a radius less than 
d, the inner conductor should be made 
hollow and its outer radius should not be 
less than d. In some cases it would be 
advantageous to make the inner conductor 
of aluminum. 

: Although the inner radius of the outer 

conductor begins to increase when a gets 
greater than d, the following reasoning 
shows that the quantity of the dielectric 
required diminishes until a gets greater 
than 1.25 d. 

Using the same notation, the area of 
the cross-section of the dielectric of the 
cable is r (b? — a’), and we have to find 
the value of a that makes a* (è 4/4 (—1) 
a minimum. Differentiating with respect 
to a and equating to zero, we get 

dda = a/(a—d). 
Let a = nd, then 
2/n = log, n — log, (n —1). 

By trial we find that n = 1.25414 ... satis- 
fics this equation, and hence, w nen n has 
this value the quantity of insulating ma- 
terial required is a minimum, In this 
case a = 1.254d, b = 2.784d, and b = 
2.22 a, As the saving of insulating ma- 
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terial effected by increasing a from d to 
1.25 d is only about three per cent it is 
of little importance compared with the 
Increased cost of the armoring. 

We conclude, therefore, that high-press- 
ure concentric cables, having isotropic 
dielectrics, for use at a maximum voltage 
V should be constructed so that b = 
a e%/a, where V/d is the maximum per- 
missible working stress to which the di- 
electric may be subjected, and a should 
never be made less than d. 

(To be concluded.) 

—— 0 
The Manchester Section 
of the Institution of Elec- 
trical Engineers of Great 

Britain. 


The Manchester section of the Institu- 
tion of Electrical Engineers, of Great 
Britain, has announced a provisional pro- 
gramme for its 1907-1908 season. The 
opening meeting was held in the Midland 
Hotel, Manchester, England, on Tuesday, 
November 12, when the chairman, M. B. 
Field, delivered his annual address. The 
remaining meetings of the season will be 
held at the physical laboratory of the Uni- 
versity of Manchester. The following pro- 
gramme has been announced: November 
26, H. W. Wilson, “Further Remarks on 
the Electrical Operation of Textile Fac- 
tories ;? December 10, Thomas F. Wall, 
“The Reluctance of the Air-Gap in Dyna- 
mo Machines;” January 7, 1908, G. W. 
Worrall, “Magnetic Oscillations in Alter- 
nators;” January 21, C. H. K. Chamen, 
“High-Voltage Transmission and Distrib- 
ution from a Mainsman’s Point of View ;” 
February 4, J. S. Peck, “Protective De- 
vices for High-Tension Transmission 
Lines;? February 18, W. Hoult, “Direct- 
Current Turbo-Generators;” February 28, 
annual dinner; March 3, Professor A. 
Schwartz and W. H. N. James, “Investi- 
gations on the Operation of Enclosed 
Fuses ;” March 17, Eustace Thomas, “The 
Management of Engineering Workshops ;” 
March 31, Professor W. W. H. Gee, “Elec- 
trolvtic Corrosion;” April 14, general 
meeting; M. Kloss, “Alternating-Current 
Turbo-Generators.” 
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Chicago Elevated Traffic. 


Chicago clevated traffic shows the fol- 
lowing figures for October: Metropolitan, 
157,080 passengers, as compared with 
142,671 for October, 1906, a gain of 14,- 
409: South Side, 126,670, as compared 
with 93,577, a gain of 33,096; North- 
western, 108,806. as compared with 88,- 
344, a gain of 20,462. Metropolitan and 
Northwestern established new traffic rec- 
ords. South Side’s new Kenwood branch 
averaged 7,000 passengers a day. Metro- 
politan’s gain was made without any in- 
crease in its mileage. Northwestern’s 
Ravenswood branch furnished 11,000 pas- 
sengers a day. 
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THE SCOPE AND FUTURE OF 
ENGINEERING. ' 


BY DR. C. V. DRYSDALE. 


The scope of engineering is a remark- 
ably wide one; in fact, it was, perhaps, 
easier to enumerate the subjects which 
were outside its province rather than to 
deal completely with those included under 
engineering. It has been said that en- 
gineering is the direction of the forces 
of nature to the use and profit of man- 
kind, a definition which, though some- 
what comprehensive, serves to indicate 
the position of the engineer in society, 
and the aim to be kept before him. It 
is not too much to say that the enginecr 
is more essential to the advance of man- 
kind than any other individual. Although 
history deals with the parts played in the 
development of nations by rulers, states- 
men, and generals, the real progress of 
mankind has been due to the engineers 
who have been working behind them, de- 
signing and constructing the tools, build- 
ings, vessels, and weapons which have 
been required. 

The commencement of engineering 
may probably be found in the art of tool 
making, an art which has become of ever- 
increasing importance from the most 
primitive state of mankind to the high- 
est civilization. Not long behind must 
have come the construction of edifices, be- 
ginning with the rudest of huts and con- 
tinuing to the construction of the large 
buildings and other structures of the 
present time. Next to this came the 
making of roads and the development of 
the means of transport. Among the 
Romans the idea prevailed that the first 
three steps in civilization were to make 
roads, more roads, and more roads still. 
It can not be gainsaid that the facility 
of locomotion, and of interchange between 
various tribes and nations is the greatest 
possible agency not only for the improve- 
ment of social conditions, but for the 
elimination of misunderstandings and 
wars. The importance of this facility of 
locomotion is even greater to-day than it 
has ever been, the tendency of modern in- 
dustrialism haying been to consolidate 
factories and people into towns, with con- 
sequent serious injury to the physique of 
the race, and every effort should be made 
to facilitate and cheapen transport until 
the necessity for condensation in large 
centres became unnecessary. The easy 
communication between nations also is of 
the greatest importance towards the pro- 


1From an abstract, published in the Electrical] 
Engineer, London, of an address deli een 
Northampton Institute, Eugland, PRERE- meters the 
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motion of international good feeling: and 
universal peace. There are three vehicles 
at our disposal for locomotion—the solid, 
the liquid, and the gascous. In transpor- 
tation on the surface of land or water a 
considerable degree of success has already 
been achieved, and it now looks as if the 
conquest of the air was within measurable 
distance. Other branches of engineering 
of great importance are, the obtaining and 
treatment of raw materials, as in mining 
and metallurgical operations; the carry- 
ing out of hygienic and sanitary works ; 
the provision of water supply; and mili- 
tary applications, both for protection and 
offense. Also, we have the sphere of agri- 
culture, in which although engineering 
has taken an important part, it is to be 
hoped that it will play a still more im- 
portant one in future. 

Finally, a very wide field for the en- 
gineer lies in the conversion of energy 
from one state to another. This energy 
is generally provided for us by Nature, 
either in the chemical form, as in coal, 
or in the mechanical energy of water. 
From the point of view of engineering, 
energy can be recognized in five principal 
forms—chemical, mechanical, heat, elec- 
trical, and light—and it can be converted 
from any one of these forms to any other. 
It is of interest to see what has been done 
in this direction—in which conversions 
we are most successful and which show 
the greatest oportunity for progress. In 
England the great interest lies in the con- 
version from chemical energy to the other 
forms. It is of interest to notice that 
there is no case of the direct conversion 
of chemical energy into mechanical work 
other than through the muscular systems 
of animals. By combustion or otherwise, 


chemical energy is easily transferred into 


heat with an efficiency of 100 per cent, 
and by means of a battery chemical energy 
could also be transformed into the elec- 
trical form with an efficiency of from 
eighty to ninety per cent. In this case 
however, the fuel employed—namely, zinc 
—is very costly, and no battery would be 
employed to a large extent, unless coal 
or other cheap fuel could be employed in 
it; up to the present no possibility of 
producing such a battery has been fore- 
shadowed. 

The chief means of obtaining mechan- 
ical power in England is from the heat 
developed by chemical action, through the 
agency of a heat engine; in this case the 
efficiency of the conversion is generally 
low (in the neighborhood of ten per cent), 
although the best forms of internal com- 
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‘bustion engine have''reached efficiencies of 
something approaching forty per cent. 
Further progress in this direction is of 
great importance, but unfortunately ap- 
pears to be barred to a consider- 
able extent by the second law of thermo- 
dynamics, which insists that high effi- 
ciencies can only be obtained by working 
between wider limits of temperature. The 
conversion of mechanical to electrical en- 
ergy, and vice versa, effected by a dy- 
namo-generator or motor, was one of the 
most satisfactory and efficient of conver- 
sions, and as its efficiency is very high 
there is little likelihood of further advance 
in this direction, except in the cheaper 
construction of the machines. 

Of all conversions of energy, however, 
the most unsatisfactory hitherto had been 
the conversion to light. Light has chiefly 
been produced, in the past, from chemical 
energy through the agency of combustion 
and incandescence, with an efficiency of 
only about one or two-tenths per cent. 
The incandescent mantle has increased 
this to about one per cent; the ordinary 
carbon-filament incandescent lamp con- 
verts about two and one-half per cent of 
the electrical energy supplied to it into 
light, while the new mcetallic-filament 
lamps have raised this figure to nearly 
nine per cent; arc lamps may have effi- 
ciencies from ten to twenty per cent, or 
sometimes higher. This is a direction in 
which great progress has recently been 
made, and in which there seems a possi- 
bility of still greater developments. The 


glow-worm and fire-fly, the light of which 


apparently has an efficiency of something 
like 100 per cent, shows that there is no 
natural barrier to the attainment of a per- 
fectly efficient light, and this when found 
should give us something like ten to fif- 
teen candles per watt. 

Although immense benefits to mankind 
have resulted from engineering, it must 
be remembered that modern scientific en- 
gineering is only about a century old, and 
its development has been so rapid that 
many evils have arisen with it. Its bene- 
fits are shown in the fact that the luxurics 
of a century ago are the every-day posses- 
sions of all but the poorest at the present 
day. It has also made possible an enor- 
mous increase of the population of 
England. Prior to the beginning of the 
nineteenth century it took about 500 years 
for the population of the British Isles to 
double to about 11,000,000. In the single 
century which followed the population, 
roughly speaking, doubled twice, being 
about 43,000,000 at its close. This in- 
crease has been almost entirely due to 
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engineering, the jmprovement “of the 
means of transport, the producing of 
manufactured articles to exchange for 
food grown in other countries, and the 


cold-storage process. But as numbers and 


competition have inereased, it has been 
realized that large schemes and specializa- 
tion are essential to success. ‘The result 
of this, however, is that labor and capital 
become less mobile, and the majority of 
the people in the country are too special- 
ized to be able to change their occupa- 
tions; hence, with any great improvement 
in manufacture or change of demand, de- 
pression and unemployment result in some 
industries. This, coupled with the aggre- 
gation of industries into large towns, 
where the people are crowded together 
amid unnatural surroundings, has caused 
serious deterioration of the physique and 
character of the workers. This result 
of industrialism, which tends to increase 
with its progress, is a grave economic and 
social question, and should be kept before 
all who are entering the sphere of engi- 
neering. 

The only evil from which humanity 
suffers is ignorance. Nature has certain 
inflexible laws which govern existence, 
and those who are ignorant of these laws 
inevitably suffer. Our business is to study 
these laws, some of which assist and others 
which are injurious to us; to take advan- 
tage of those which are advantageous, and 
to avoid or circumvent the evil ones. The 
greatest difficulty of our time is that the 
mass of mankind is absolutely ignorant of 
these natural laws and their effects, and 
frequently desires what is useless or hurt- 
ful. As education progresses, however, 
the demand for things of real value will 
increase, and the wise engineer, or busi- 
ness man, is he who realizes in advance 
what this demand must be, and prepares 
to supply it. Diamond or gold digging is 
of little real value to mankind, except that 
a certain quantity of gold is convenient 
as a medium of exchange. All articles 
of fictitious or fancy value will tend to 
become less in demand as education pro- 
eresses, and in any case such articles are 
the first to be dispensed with in times of 
depression. The grocery will succeed 
where the fancy shop fails, although dur- 
ing prosperous times the latter may flour- 
ish. The lesson to be derived from this 
is that the engincer, like the financier, 
must be alive to the real necessities of his 
fellow men, and thus intelligently antici- 
pate their requirements, instead of at- 
tempting to meet or create an artificial 
or temporary demand. One of these re- 
quirements to which the engineer should 
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turn his attention is the provision of a 
greater food supply. There is an almost 
universal but false idea that the world 
produces ample food for its inhabitants, 
but, on the contrary, this supply is only 
about two-thirds of that required to nour- 
ish the race properly. The engineer who, 
by his improvements in agricultural ma- 
chinery or otherwise, assists in Improving 
this state of affairs will not only be a suc- 
cessful man, but will earn the gratitude 
of the community. Let it be clearly un- 
derstood, however, that there is no neces- 
sity for self-sacrifice in attempting to 
make such improvements. What is wanted 
is simply the enlightened self-interest 
which realizes that intelligently serving 
the public interest is really the best way 
of getting on oneself. At the same time, 
a realization of the important part which 
science and engineering play in social wel- 
fare naturally brings high ideals with it. 
It is very difficult to preserve such ideals 
among the rush of unenlightened self-in- 
terest which exists to-day, but that should 
not involve the throwing of these ideals 
overboard, nor should it involve the ship- 
wreck of the individual holding them. 
The rational course was to keep one’s 
ideals, like a star, in sight, and, while 
going along with the currents and avoid- 
ing the rocks, to take every possible op- 
portunity of turning one’s face toward the 
desired goal. 
E 
Recent Platinum Discoveries 
in Colombia. 

Consul I. A. Manning, of Cartagena, 
reports as follows on the exploration of 
Colombia for minerals: 

According to Don Leoncio Ferrer in 
El Choco, published in Quibdo, foreigners 
of various nationalities have arrived in 
the Atrato district of Colombia deter- 
mined to explore that region, with a view 
to the discovery and development of 
mines, and all seem to be impressed with 
the richness of the Choco mining district. 

The mayor of the province of Lloro 
also reports that in that region many im- 
portant discoverics of platinum deposits 
have recently been made; but it seems, 
from the fact that the authorities have 
given orders to permit no mine denounce- 
ments within a region covered by a league 
on either side thereof, that the govern- 
ment intends to consider platinum a gov- 
ernment monopoly, as provided in a recent 
disposition of the Colombian Congress. 
This fact is likely to retard discovery, as 
it is sure to retard prospecting, if the 
prospector is not to have the benefit of 
his discoveries. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Testing Establishments in Germany. 

Attention is called here to the testing 
laboratory supported by the German gov- 
ernment. This is done on a large scale, 
although the laboratory is partly self-sup- 
porting. Any German manufacturer or 
user of material can have systematic test- 
ing work carried out for commercial pur- 
poses, in an impartial manner, and at 
reasonable charges. Inventors and manu- 
facturers who desire complete and careful 
research into new ideas and processes can, 
if there is a reasonable prospect of the in- 
vestigation leading to the development of 
an industry, have the full assistance of 
the resources of the establishment and the 
advantage of trained testers to help them. 
In addition to this outside work, investi- 
gations are carried on by the staff of the 
establishment and these results are pub- 
lished periodically. It is said that the 
usefulness of this institution is demon- 
strated by the German cement industry, 
which owes much of its success to re- 
searches carried on there. This testing 
establishment, which is at Gross Lichter- 
felde, near Berlin, has an excellent equip- 
ment of powerful testing machines for 
tensile or compressive tests up to 500 
tons. There are also twenty machines 
employed for testing the effect of fatigue 
on different materials, some of these ma- 
chines testing three samples simultane- 
ously. Arrangements have been made for 
control of the temperature of certain 
rooms during the tests. There is a mo- 
tor-testing establishment at the Borsig- 
werke, in Upper Silesia, where testing 
and inspection work may be carried out, 
but this establishment is operated by a 
private company.—Abstracted from En- 
gincering (London), Oclober 2. 

< 

Electric versus Hydraulic Cranes. 

At the engineering conference of the 
Institution of Civil Engineers, of Great 
Britain, whieh was held during the past 
summer, a comparison of electric and hy- 
draulic cranes was made, rather to the 
detriment of the former, as it was asserted 
that the electric type is expensive to in- 
stall and causes high maintenance charges. 
A reply is here made to these eriticisms, 
and instances are cited which are thought 
to prove that the cost of maintenance of 
electric cranes is less than that for the 


hvdraulic. In one case, at Hammersmith, 
England, a crane has been working con- 
stantly for six years. It has a lifting 
capacity of two tons at a radius of thirty- 
six feet, and five tons at a radius of fif- 
teen feet. On a recent. occasion this crane 
was used for unloading coal, handling in 
all seventy-six tons. The power required 
for this purpose was forty-two kilowatt- 
hours, making the rate about one and one- 
fourth cents a ton, for unloading. The 
following day the same crane was used 
for handling broken granite, the cost of 
the power for this purpose being about 
two cents a ton. The record of the crane 
shows that in 1902 there was no expense 
for repairs: in 1903 the expense was 
$1.80; in 1904, nothing; in 1905, $3.50; 
in 1906, nothing; and in 1907. $28.50— 
an average of $6.50 a year. These are the 
actual results, and thev are thought to 
compare well with any similar hvdraulic 
installation. It is said that the electric 
crane is in great favor along the docks at 
Hammersmith, the dock owners preferring 
it to other types. A certain company at 
this place has several of these cranes, 
which have been running for three years. 
The cost of the repairs has been nominal, 
although a little greater than that of the 
company’s hydraulic cranes. The cost 
for power, however, is much less. An 
electric erane takes power only in propor- 
tion to the work it is doing, and the 
average load is not more than one-half 
or three-quarters that of its full rating. 
There is another instance at Blackwall 
where there are three electric ecranes—one 
of three and the others of two tons lift- 
ing capacity. Thev handle about 80,000 
tons of goods a year. The consumption 
of energy is 0.08 kilowatt-hours for each 
lift. This costs three cents a kilowatt- 
hour. These cranes have been working 
for fifteen months without repairs. Their 
satisfactory operation has decided the 
company to install others of the same 
tvpe—Abstracted from the Electrical Re- 
view (London), October 25. 
< 

Aiternating-Current Crane Motors. 

In this section of a serial article on 
electrie cranes, H. H. Rraughton de- 
seribes the application of several types 
of alternating-current motors to crane op- 
eration. Good single-phase commutator 
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motors may be designed, suitable for low- 
frequency circuits, which have character- 
istics resembling those of the continuous- 
current series-wound motor. A motor of 
this tvpe has been used in Germany for a 
number of electric crane equipments. In 
external resemblance the construction 
closely resembles that of a continuous-cur- 
rent motor. The magnetic circuit, however, 
is laminated throughout and special pre- 
cautions are taken to insure sparkless com- 
mutation. Two cranes equipped in this 
way have been in use at the Cologne-Dentz 
Docks since April, 1905. The design is 
for a maximum load of four tons each: 
the radius of swing is nearly forty fect: 
the lifting speed from ninety-seven to 
115 feet a minute; the total lift sixty-nine 
feet ten inches. The motors are of the 
Winter-Eichberg type, and each crane has 
one lifting motor rated at forty horse- 
power at 500 revolutions and two ten- 
horse-power motors for traveling and 
slewing. The controller equipment is 
combined with a special transformer. The 
power is drawn from a single-phase, 
2,100-volt network. The forty-horse- 
power motor has ten poles and a single- 
phase stator. The armature is similar to 
that of a continuous-current motor. There 
are eight sets of brushes forming four 
short-circuit connections, and two addi- 
tional brushes for leading the exeiting cur- 
rent into the armature. This motor 
develops twice the normal torque without 
harmful sparking. The traveling and 
slewing motors are similar to the other, 
but they have only six poles. These de- 
veloped torques up to three and one-half 
times the normal without harmful spark- 
ing. Induction motors are unsuitable for 
crane purposes and should not be used 
when conditions permit of another system. 
This is because the induction motor is a 
constant-speed machine, and to secure the 
necessary starting torque it must be started 
inefficiently. Moreover, for this purpose 
the iron parts must be large in order to 
allow the necessary heavy flux to pass at 
starting. A further objection to these 
motors is the low clearance used, for 
crane motors are unavoidably subjected to 
heavy shocks, causing considerable wear 
on the bearings.—.thstracted from the 
Electrician (London), October 25. 
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On the Eleetrie Are Between Metallic 
Electrodes. 


Investigations of the electric discharge 
hetween metals have heretofore been con- 
fined either to the glow discharge in a 
high vacuum or to the are discharge at 
relatively high current densities, where a 
pronounced volatilization of both elec- 
trodes takes place. An attempt has been 
made by W. G. Cady and H. D. Arnold to 
examine the transition from the first form 
of discharge to the other for various 
metals, and the results are given here. 
The particular phases of the phenomena 
here studied are those observable at rela- 
tively small currents. The starting point 
of the investigation was an observation 
made by one of the authors, that the 
iron are, at a certain critical value of cur- 
rent, undergoes an abrupt change, some- 
what similar to the well-known hissing 
point of the carbon are. More recent ob- 
servations have shown that the effect is 
not to be compared with the hissing point 
of the carbon arc, but is a different phe- 


nomenon. The authors examined the iron - 


are, first in free air as the current is 
gradually increased. When the are is first 
struck with fresh electrodes, oxidation im- 
mediately commences, resulting in the 
formation of a mass of molten magnetic 
oxide on each terminal. Thus the normal 
iron are in free air is really one between 
terminals of magnetic oxide of iron. In 
free air, with a gap of three to six milli- 
metres, the are is generally in the first 
stage as long as the current is below one 
ampere. It starts from an intensely 
bright spot on the cathode, but the anode 
end is dim and diffuse. As the current 
is increased, the various parts of the are 
brighten and the terminal voltage de- 
creases in the usual manner. At a value 
a little over one ampere, a small decrease 
in external resistance causes an abrupt 
change to take place. The potential across 
the are drops about twelve volts, the cur- 
rent increases slightly, a distinct hissing 
sound is heard, and a bright spot appears 
on the anode. The arc itself increases 
greatly in brightness. The question arose 
whether oxidation of the electrodes caused 
the hissing of the are. To test this the 
are was enclosed in an atmosphere of 
nitrogen. Jt was found that as long as a 
trace of black oxide remained on the elec- 
trodes both stages of the are could be ob- 
fained in nitrogen as well as in air; but 
when the discharge took place between the 
terminals of metallic iron, it presented the 
appearance of the second rather than the 
first stage, even when the current was re- 
duced until the are went out. This shows 
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that oxidation is not the cause of the 
second stage in the iron are. It was then 
suggested that in free air, without arti- 


ficial cooling, and at low current densitics, 


the temperature of the anode is below that 
of vaporization of the metal—that is to 
say, the discharge has the character of an 
arc at the cathode, but of a glow at the 
anode. To test this a small globule of 
iron was used as an anode in a cavity in 
the end of an electric light carbon, another 
carbon serving as the cathode. This ex- 
periment showed that the vaporization 
during the second stage was about seven 
times as great as in the first stage, agree- 
ing with the theory that the loss is due to 
vaporization of the iron. A spectroscopic 
examination also indicated a great in- 
crease in volatilization of the iron during 
the second stage of the are. The authors 
also have conducted some experiments 
with other metals and found that both 
stages could be maintained steadily only 
with copper and iron. With lead, silver 
and carbon both stages could be secured 
in nitrogen at reduced pressures. Plati- 
num and iron free from traces of oxide 
did not show a stable first stage under any 
condition.—A bstracted from the American 
Journal of Science (New Haven), Novem- 


ber. 
@ 


Artificial Loading of Large High- 
Voltage Generators. 


At times it is convenient, when test- 
ing generators after installation, to secure 
the load by supplying the power to operate 
motors, but for taking steam consump- 
tion tests, N. J. Wilson thinks it is pre- 
ferable to load the generator from a di- 
rect non-inductive resistanee. He here 
describes the method employed for testing 
a machine rated at 5,500 kilowatts, 


11,000 volts, and installed at the Chelsea 


power station of the District Railway 
Company, London. The first rheostat, 
consisted of three long, rectangular tanke 
of wood. The live electrodes, connected 
to the leads from the generator, were 
placed centrally, one in each tank, and 
six neutral electrodes were placed, one ar 
each end of each tank, and all six con- 
nected together by a cable. ‘To vary the 
resistance of the arrangement, the height 
of water in the tanks was varied. The 
water flowed in one end of the tanks and 
out of the other. This arrangement of 
electrodes maintained the two ends of each 
tank at the same potential and prevented 


shocks to the testing engineer. However, . 


the wooden tanks were not. satisfactory, 
as the wet wood acted as a shunt to the 
water and the heavy current passing 
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through it set it on fire. The tanks were 
then lined with glass plates, the joints 
being cemented, but the cement did not 
hold and the plan was abandoned. In 
place of it a larger circular iron tank 
fifteen feet in diameter and ten feet deep 
was used. Over this was placed an iron 
ring supporting the three active elec- 
trodes, the latter being insulated from the 
ring by two rows of high-tension insu- 
lators. The neutral or grounded electrodes 
were placed in a Y-arrangement between 
the three active electrodes, and additional 
grounded plates were placed between the 
active electrodes and the iron tank. Water 
flowed into the tank from below and out 
at the top. With this arrangement the 
resistance was too low, causing an over- 
load on the generator. To reduce it, 
smaller electrodes were employed, bul they 
caused severe arcing; therefore, the origi- 
nal larger rods were again taken and 
placed within twelve-inch terra-cotta pipes 
resting on the bottom of the tank. ‘The 
top of these pipes came about two feet 
below the surface of the water. This gave 
the necessary increase in resistance and 
it was found that the load could he varie] 
satisfactorily by varying the length of 
the terra-cotta pipes. One difficuliv en- 
countered in such work is the great varia- 
tion in the resistance of the water avail- 
able for conducting such tests; for ex- 
ample, when undertaking these tests it 
was found that, taking the resistance of 
well water at Manchester as unity, that of 
the town supply was thirty times as high, 
that of the Chelsea town water abcut 
seven times, and that of the Clyde river 
water at Motherwell forty-eight times as 
high. For this reason it is difficult to 
plan beforehand the type of water rheo- 
stat needed, if the character of the water 
supply be not known. The author gives 
a few necessary precautions which should 
be observed before attempting to make 
the full-load run on such an artificial 
load. Since the generator voltage is high, 
all the instruments and every part of the 
apparatus necessary to be handled should 
be earthed. The insulators suspending 
the electrodes should always be cleaned be- 
fore a test, and the thermometers, and 
other appliances on the generator, should 
he placed so that they can be observed 
without being touched. A complete sei 
of isolating switches should always be in- 
stalled between the main switchboard ard 
the tank, so as to disconnect the latter 
from the supply when not in use.—1d- 
stracted from the Electrical Journal 


(Pittsburg), November. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Jamestown Exposition 
Awards. 

James L. Farmer, secretary of the Jury 
of Awards, Jamestown Exposition, has 
notified the General Electric Company, 
Schenectady, N. Y., that it has been 
awarded two gold medals and a bronze 
medal on account of its exhibit at the 
exposition. 

The classification by which the jury 
was governed in granting the awards 
limited them to one in each department, 
while previous expositions have allowed 
separate awards for each class of material 
exhibited. The Genera] Electric Com- 
pany’s exhibits are grouped in three de- 
partments: The Machinery, the Manufac- 
tures and Liberal Arts, and Mining De- 
partments. 

A collection of motors applied to various 
machine tools and other devices has been 
awarded a gold medal. The arc and in- 
candescent lamps and electric cooking ap- 
plications exhibited in the department of 
Manufactures and Liberal Arts are also 
awarded a gold medal. The company ex- 
hibited a special motor designed particu- 
larly for use with an Ingersoll-Temple 
pneumatic rock drill, and this motor, be- 
cause of its peculiar adaptation to the 
special service, was awarded a bronze 
medal. The company was also awarded 
a silver medal for installation of exhibit. 

—— 0 
New York City Traction 
Inquiry Halted. 

The Public Service Commission’s in- 
vestigation into the affairs of the traction 
companies in New York city, it is said, 
will not be resumed for a few weeks. It 
had been the intention of the commission 
to continue the inquiry right along, but 
as the only line of examination which 
William M. Ivins, special counsel to the 
commission, would have followed would 
have related to traffic conditions in Brook- 
lyn, it was stated that the commission had 
discovered enough with regard to these. 
It is understood that Mr. Ivins and his 
associates do not deem it advisable to 
go on with the inquiry at the present 
time, for the reason that, in view of the 
unsettled state of the financial situation, 
wrongful and harmful impressions might 
follow. 
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Some Goodwin & Hintz 
Specialties. 

At a number of the recent electrical 
shows held in New York city and in 
other large centres of population through- 
out the country, one of the most interest- 
ing and progressive of the displays has 
been, that of electric portables, newels 
and electroliers. So rapid has been the 
growth in popularity of the electric port- 
able that it has effected almost a renais- 
sance in art-glass production. The 
adaptability of incandescent lamps of 
every .size, from two candle-power to 
thirty-two candle-power, and the pos- 
sibility of the application of special re- 
flectors, have made it feasible to procure 
an electric portable to satisfy the most 


Fic. 1.—OrnaTeE MeraL Bask, WITH ART- 
Guass SHADE AND APPLIED ORNAMENTS. 


exacting taste with regard to chasteness 
of design, and also to meet the require- 
ments of those who desire something 
ornate. A number of companies have cs- 
tablished special departments devoted to 
the designing of electric portables, and 
many exquisite ideas have been evolved. 
Due to the availability of proper re- 
flectors, it 1s possible to arrange the in- 
candescent lamps in an electric portable 
with an art-glass dome and secure a very 
efficient means of illumination for dining- 
room tables, for reception rooms, and spe- 
cial fixtures, such as piano lamps, read- 
ing lamps and hall lights. Where a clus- 
ter of incandescent lamps is used under 


an art-glass dome, the turn-down feature 
is made use of, and as only just as much 
light is used as may be required to satis- 
fy the immediate needs, a considerable 
saving is effected in current consumption. 


Fic. 2.—METAL BASE. ArT-GLass SHADE, WITH 
APPLIED ORNAMENTAL DESIGN. 

The accompanying illustrations show a 

few examples of an extensive line of elec- 

tric portables which has been designed by 


Fie. 3.—SIMPLE RonNcor BASE, WITH SUNSET 
SHADE. 

the Goodwin & Kintz Company, of 

Winsted, Ct. The lamp shown in Fig. 

1 has a height to the nozzle of eleven 
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ipthesund—“ar-wxtreme height of seven- 
tébn and one-half inches. The finish is in 
applique black, Melos or Naxos green. 
The shade is fourteen inches in diameter, 
and its applied ornamentation matches 
the stand with which it is furnished. The 


Fic. 4.—METAL STAND. WITH OLIVES AND 
OLIVE LEAVES IN NATURAL TINTS. 


lamp in Fig. 2 has a height+to the nozzle 
of thirteen and one-half inches, and an 
extreme height of twenty inches. The 
finish is also applique black, Melos or 
Naxos green, and the sunset shade is fif- 
teen and one-half inches in diameter. 

Fig. 3 shows a lamp of a very simple 
design, and which is very popular for 
several classes of service. It has a height 
to the nozzle of fifteen and one-half inches, 
and an extreme height of twenty-two 
inches. It is finished in brushed brass, 
statuary bronze, Naxos or Melos green. 
The art-glass shade is eighteen inches in 
diameter. 

Fig. 4 shows a tree portable with an 
olive design in the art-glass shade. The 
lamp is finished in Naxos green, and has 
a height to the nozzle of twenty inches, 
and an extreme height of twenty-eight 
inches. The olive shade is eightcen inches 
in diameter. The olives are of the proper 
color, and the leaves are shown in the 
natural tint. The metal parts of the port- 
able are made to match the design and 
finish of the stand. Fig. 5 shows a 
similar stand equipped with a cathedral 
shade of a green tint to harmonize with 
the finish of the stand. The dimensions 
are similar to those given for Fig. 4. 

Fig. 6 shows a novel portable with a 
jeweled metal shade twelve by thirteen 
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inches. The applied ornaments on the 
shade match the stand, and the finish is 
in applique black and applique Naxos 


Fic. 5.—OLIVE TREE STAND, WITH ART- 
GLass SHADE. 


or Melos green. The height to the bot- 
tom of the shade is sixteen and one-half 
inches, and the extreme height twenty- 
three and one-half inches. 


Fie. 7.—JEWELED DEN Lamp. 


Fig. 7 shows a lamp which has been 
especially designed as an electric portable. 
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This is a den lamp, the extreme height 
being seventeen and one-half inches. The 
finish is applique black or applique 


Fic, 6.—SIMPLE FORM OF STAND, WITH 
JEWELED METAL SHADE. 


Naxos. The den lamp is studded with 
imported jewels in various colors, and, 
when lighted, gives an oriental effect to 
the den, reception hall or studio. 
EEE 


Plan Big Electric Merger. 

A special meeting of the Consolidated 
Gas, Electric Light and Power Company 
has been called for next week to consider 
taking a lcase on the Baltimore Electric 
Company. Negotiations have been under 
way for some time and it is understood 
that an agreement has been reached. 

The Baltimore Electric Light Company 
controls the Maryland Telephone Com- 
pany. If the deal goes through it is said, 
the Bell people will take the Maryland 
company. 

The Baltimore Electric Company has 
$3,750,000 capital stock, of which $2,- 
500,000 is common stock and the re- 
mainder five per cent preferred stock. The 
company has an authorized issue of 

7,900,000 of five per cent bonds, of which 
about $2,500,000 are outstanding. The 
terms agreed upon provide for the Con- 
solidated company taking the Baltimore 
Electric common stock at ten dollars a 
share and guaranteeing the bonds and the 
dividends on the preferred stock. 
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Speedy Delivery and Erection 
of Allis-Chalmers Steam 
Turbines Wins Substantial 
Bonus for the Builders. 

The illustration shows the steam end 
of one of the two 1,500-kilowatt Allis- 
Chalmers steam turbine units recently 
sold to the Scranton, Pa., plant of the 
American Gas and Electric Company 
whose properties include public service 
utilities in many states. This turbine 
won a substantial bonus for its builders 
for delivery fully a month in advance of 
the date specified in the contract. 

The two units for the plant each com- 
prise a steam turbine and an alternator 
of 1,500 kilowatts normal capacity at 
1,800 revolutions per minute, three-phase, 
sixty-cycle, 4,000 volts. The conditions 
under which they operate are 150 pounds 
steam pressure at the throttle and twenty- 
eight inches vacuum. In addition to the 
Scranton turbine, Allis-Chalmers ma- 
chines have been installed in the Canton, 
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is provided, the work of erecting is filled 
with difficulty, especially in colder months 
of the year. 

Many power-houses are provided with 
spur railway sidings to within a few fect 
of the turbine foundations, so that the 
haulage of parts is a comparatively 
simple matter from the cars into the 
power-house under the crane, by means 
of a steam winch. But there are other 
times, as in the instance shown in the 
photograph reproduced herewith, when 
there are no such railway facilities and 
where the haul to the power-house as- 
sumes greater proportions and materially 
increases the difficulty of deliveries. 

— 0 
The Central Electric Com- 
pany’s Electric Portables. 

The Central Electric Company, 264- 
270 Fifth avenue, Chicago, Ill., has been 
devoting considerable attention to the 
production of a line of electric fixtures 
and portables, and has, at considerable ex- 


1,500-KILOWATT ALLIS-CHALMERS TURBINE FOR SCRANTON (Pa.) ELECTRIC Lieut PLANT. 


Ohio, and Madison, Wis., plants of the 
American Gas and Electric Company, one 
of which, that at Canton, has been op- 
erating continuously for several months. 

Because of the extremely unfavorable 
conditions under which the erection and 
assembling of steam turbines is often car- 
ried on, it is interesting to note the 
methods pursued for successfully doing 
the work, which involves the moving and 
assembling of extremely heavy parts, 
that a few years ago, before the advent 
of the electric crane, it would have been 
well-nigh impossible to handle. 

It is not unusual to find the turbine 
and alternator at the power-house and its 
erection begun before the power-house 
itself, in which the unit will be housed, is 
completed. Without windows, doors, and 
floors, and sometimes even before a roof 


pense, fitted up a handsome show room 
for this class of material. It is surpris- 
ing how little attention has been given 
by electrical supply houses in the West 
to this line of material, while great ef- 
forts have been made to push the sales of 
heating apparatus and other central sta- 
tion supplies. The Central Electric 
Company feels that central station man- 
agers can send their customers to this 
show room and be certain that any choice 
may be met from the wide selection 
which the company has available. A sig- 
nificant indication of the success with 
which this departure will be attended is 
found in the large number of calls which 
the company has from out-of-town vis- 
itors, who have already been sent in by 
central station managers to make selec- 
tions. The demand for electric lamps is 
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Jeffrey Twenty - Five - Ton 
Switching Locomotive. 
The accompanying illustration shows a 
twenty-five-ton switching locomotive built 
by the Jeffrey Manufacturing Company, 
Columbus, Ohio, for use in handling 
freight cars for the Cerveceria Cuauhtenoc 
Brewery, of Monterey, Mexico. This style 
of electric locomotive takes the same equip- 
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simple construction, consisting essentially 
of a double-break knife switch immersed 
in oil. The parts have been reduced to 


the least possible number, and extreme © 


compactness has been secured by the’ use 
of a double-break contact. The movable 
contacts are carried at the bottom of sec- 
tions of threaded hard fibre, and are raised 
and lowered by a simple link and lever 


JEFFREY TWENTY-FIVE-TON SwitTcHING LOCOMOTIVE. 


ment as the locomotive built for mining 
installations by the Jeffrey Manufacturing 
Company. The only change is in the side 
“and end frames and the addition of a plat- 
form and suitable cab to accommodate the 
conditions incident to surface work. The 
motors are of waterproof steel-frame con- 
struction, having drum-wound armatures, 
laminated pole pieces, oil lubrication with 
auxiliary grease boxes, and liberal wearing 
surfaces. These locomotives are built in 
sizes from ten to thirty tons and in larger 
sizes with three and four motors, arranged 
with rigid frame or with double trucks 
having flexible wheel base, depending en- 
tirely on the conditions. | 


Sc ee 


Hartman Automatic Oil 
Switches. 


The Hartman Circuit Breaker Com- 
pany, Mansfield, Ohio, has placed on the 
market a line of type G oil switches in 
both non-automatic and automatic forms. 
The type G oil switch in the non-auto- 
matic form is made for either switchboard 
or wall mounting. It is a switch of 


motion. Barriers of treated wood placed 
between the poles prevent the arcs from 
communicating. 

Fig. 1 shows a three-pole, single-throw 
automatic switch with overload coils con- 
nected in series. The switch can be fur- 
nished either with the overload coils con- 
nected in series with the high-potential 
circuit, or with the coils operated from the 
secondaries of series transformers. When 
overload coils are furnished to be operated 
in series with the main circuit, the 
current-carrying parts of the coil are 
thoroughly insulated from the surround- 
ing metal parts and operating mechanism. 
This insulation is tested out at three times 
the normal voltage of the circuit on which 
the switch is to be installed, and may be 
safely used wherever the normal potential 
does not exceed 2,500 volts. One coil is 
furnished with the double-pole switch and 
two coils with the three and four-pole 
switches. The range of calibration of all 
overload coils is from normal capacity to 
100 per cent above. 

When it is desired to use series trans- 
formers in connection with the overload 
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coil, the standard method is to furnish one 
series transformer for two-pole and two 
transformers for three and four-pole 
switches. A single overload coil is used 
in each case. When specified, however, 


two overload coils may be furnished in 


connection with the three and four-pole 
switches. 
A desirable feature of this automatic 


switch is that it can be closed while there 


Fia. 1.—THREE-PoLE, SINGLE-THROW 
AUTOMATIC SWITCH. SERIES COILS. 


is an overload on one phase of the circuit. 
The operating lever is made in two parts 
which are normally held together by a 
trigger-shaped catch. Should an overload 
or short-circuit exist when the switch is 
closed, the inner lever will be instantly 
disconnected from the outer or handle 
lever. It is thus impossible for the oper- 


Fra. 2.—THree-Po.e, Dous.E-TaHrow SwITCcr. 
AUTOMATIC ON ONE SIDE. SERIES COILS. 


ator to close the switch while overload con- 
ditions exist. The switch can be opened 
by hand by pressing the trigger which 
holds the inner and outer levers together. 

The double-throw switch can be fur- 
nished automatic on both sides, which is 
the standard form; or automatic on one 
side and non-automatic on the other. This 
form is shown in Fig. 2. This style of 
switch is frequently furnished for use in 
connection with induction motors, the 
non-automatic or starting side of the 
switch being connected to the low-voltage 


= taps of an autotransformer. 
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DOMESTIC AND EXPORT. 

NEW ELECTRIC ROAD—The secretary of state has issued a 
license to incorporate to the Chicago, Fox Lake & Geneva Railroad 
Company, Chicago, with a capital stock of $2,000,000. The road 
is to be constructed from Chicago, through Leyden, Maine, Elk 
Grove and Palatine, in Cook county; Ela, Cuba, Fremont, Wau- 
conda and Grant, in Lake county; and Nunda, McHenry and Rich- 
mond, in the county of McHenry, to a point on the line dividing 
Illinois and Wisconsin, with branch lines to Fox Lake and Wood- 
stock. The incorporators and first board of directors are: George 
H. Seward, Maurice B. Louis, Harry R. Yaryan, Lewis E. Starr and 
Sidney E. Malette. 


FUNDS FOR CONSTRUCTION OF IDAHO-WASHINGTON 
LINE—To secure funds for the construction and equipment of its 
line from Spirit Lake, where a model town is being built, to New- 
port, thence down the Pend d’Oreille river, in Stevens county, 
Wash., north of Spokane, the Idaho & Washington Northern Rail- 
road Company, promoted by F. A. Blackwell, chairman of the board 
of the Spokane & Inland Empire system, has executed a mortgage 
for $5,000,000 to the Illinois Trust and Savings Company. The 
mortgage is the largest ever recorded in Kootenay county, Idaho, 
and is given to secure a series of bonds issued in denominations of 
$1,000 each, to bear interest at five per cent, payable semi-annually. 
The railroad company reserves the right to redeem any or all of 
the bonds on any semi-annual payment day after 1912, by paying a 
specified bonus. 


TO ELECTRIFY DENVER ROAD—Backed by Eastern interests, 
the Intermountain Railway Company has been organized to take 
over the old Denver, Lakewood & Golden car line, or what is now 
known as the Denver & Intermountain Railroad, with the purpose 
of electrifying the road from Barnum to Golden and making a 
number of important improvements. Incorporation papers for the 
concern have been filed, showing a capitalization of $1,000,000. The 
incorporators are Daniel Chase, a capitalist of Willow Lakes, S. 
Dak.; Thomas B. Doan, assistant manager of the Denver Union 
Water Company, and Thomas J. Milner. The directors named are 
these three men, together with H. Chase, of Willow Lakes; Judge 
Caldwell Yeaman and Frank W. Loveland. The concern has pur- 
chased all the rolling stock, etc., of the line from the Denver & 
Intermountain Railway Company. At the present time the Denver 
& Intermountain cars run by electricity only as far as Barnum. 
From that point to Golden they are operated by steam. 


TRACTION ORGANIZATION PERFECTED—The Ohio Electric 
Railway Company, the largest operating traction system in the 
world, has been formally organized by the Schoepf interests. This 
company is now building about 100 miles of road, which, when 
completed, will make a total of over 700 miles of interurban trac- 
tion properties under one head. The organization was formal in 
character, with one exception—the retirement of D. G. Edwards as 
vice-president in charge of traffic. Mr. Edwards remains with the 
Schoepf properties in several important positions, and will act in 
an advisory capacity in the traffic department. He was made 
president of the Lima & Toledo Traction Company, which is build- 
ing the road north into Toledo, and the Indiana, Columbus & 
Eastern Traction Company. Mr. Schoepf was president of both 
these companies, the properties of which are now merged into the 
Ohio Electric Railway Company. The Ohio Electric Railway Com- 
pany was organized as follows: W. Kelsey Schoepf, president; 
Norman McD. Crawford. vice-president; F. A. Healy, secretary- 
treasurer. The directors are Messrs. Schoepf, Crawford, Healy, Ed- 
wards, J. B. Foraker, Jr., and Dana Stevens, of Cincinnati; J. 
Levering Jones, of Philadelphia and Hugh J. McGowan, of Indian- 
apolis. The headquarters of the company remain in Cincinnati. 


MONTREAL STREET RAITLWAY—The annual report of the 
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Montreal Street Railway Company for the year ended September 
30, 1907, shows that the company failed to earn a full ten per cent, 
the rate paid, on the $7,000,000 outstanding capital stock at the 
beginning of the year, and the $2,000,000 additional issued during 
the year. The amount earned on the $9,000,000 was equal to 9.65 
per cent. The full amount of this stock was not outstanding during 
the year, however, and consequently the income account shows a 
surplus after dividends of $75,741. This surplus would have been 
$55,101 less than it was if it were not that the company credited 
to its income account this amount as being received from the 
Montreal Park & Island Railway Company, a subsidiary. The 
amount paid actually was not earned and its payment increased 
by that much the deficit of the subsidiary. The company in the 
past few years has expended practically its entire surplus earnings 
in dividends. Its profit and loss surplus now amounts only to $600,- 
510. While this amount is larger than the surplus of past years, the 
cost of road and equipment has been carried at a larger amount 
each year. It was in order to obtain necessary funds that the 
company put out the additional new stock during the year, and in 
order to get still more funds, notes to the amount of $1,040,000 
were put out by it in the course of the year. The purpose of the 
latter was to purchase the Montreal Terminal Railway. During 
the last year the company’s earnings were as follows: Gross. 
$3,503,643; expenses, $2,104,653; net, $1,398,990; other income, $55. 
101; total income, $1,454,091; charges, $585,250; surplus before divi- 
dends, $868,841. The operating ratio for 1907 was 60.07 per cent as 
compared with 59.69 per cent for 1906 and 61.88 per cent for 
1905. The car earnings per passenger, not including transfers, for 
1907 were 3.95 cents against 4 cents for 1906. Including trans- 
fers, the car earnings per passenger were 2.97 cents for 1907, 
against 3.03 cents for 1906. 


WESTERN ELECTRIC STOCKHOLDERS RATIFY PROPOSI- 
TION TO AUTHORIZE $15,000,000 BOND ISSUE—At the special 
meeting of the Western Electric stockholders, held in Chicago, Il. 
November 5, to vote on a proposition to issue $15,000,000 bonds, 
President Barton made a statement calling attention to the fact 
that the accounts receivable, plus cash and merchandise combined, 


are over three times the amount of bills payable. The inventory | 


of finished merchandise work in process and new material October 
1 is estimated at $22,000,000. The rate of production of telephone 
apparatus at factories is still somewhat in excess of orders. al- 
though the number of employés has been reduced 39.9 
per cent. This condition, however, is expected to show 
early improvement. President Barton preferred a stock issue, but 
it was impracticable to put out stock sufficient to make any inroads 
into indebtedness. “The determining question with the board,” 
he said, “was that the larger volume of stockholders are not in 4 
position to take their proportion of new stock. The question of 
interest is not paramount. At present rates the company is pay- 
ing, the interest on this $15,000,000 would equal a shade over six 
per cent. Bonds can not be sold in the immediate future except 
below par. Although we may not be able to sell bonds, they will 
be useful as collateral, thus increasing our range of borrowing 
power. Bonds won't be issued except quid pro quo. The proceeds 
will come into the treasury. The company needs the additional 
money and should be prepared to get it this way when the financial 
situation changes. Our collections have been excellent all this year 
and still are excellent. Our customers are not behind ordinary 
normal conditions, but we have about $15,000,000 indebtedness, oF 
amount of our capital, and if we took out our cash balance Ít 
would still be between $11,000,000 and $12,000,000. Our quick 
assets are over three times our indebtedness, but we can’t realize 
on merchandise or receivables all at once.” The surplus is now 
between nineteen and twenty millions. The bonds will mature in 
1922 and are redeemable in 1912 or any semi-annual interest date 


eS ee We ee EE 


eos ge ee eee, ee, ee ee A 


ee — E ER aE 


November 16, 1907 


thereafter at 105 and interest. The mortgage runs to the Mer- 
chants’ Loan and Trust Company and covers all plants and contents 
except ninety building lots. It provides that part of the property 
may be sold and proceeds placed under mortgage with approval 
of trustee. Bills payable on October 1 were $15,347,000, a decrease 
of $7,534,000; cash $3,733,000, an increase of $2,106,000. Total bills 
payable, less cash, $11,615,000, a decrease of $9,640,000. Accounts 
receivable and undiscounted bills receivable on hand October 1 were 
$12,838,000, a decrease of $7,484,000, compared with December 1 
last year. The Western Electric annual report shows sales for the 
first six months of 1907 equal] to $29,614,000, or 1.3 per cent more 
than for the previous year. Sales for four months ending Septem- 
ber 30 were $15,745,000 or 35.1 per cent less than previous year. 
The total number of employés October 1 was 16,183, a decrease of 
39.9 per cent compared with December 1, 1906. 


TELEPHONE AND TELEGRAPH. 
BRENHAM, TEX.—The Southwestern Telephone and Telegraph 
Company will install new equipment in Brenham and make other 
improvements. 


HARTFORD, CT.—At a meeting of the directors of the Southern 
New England Telephone Company, James T. Moran was elected a 
director to fill the vacancy caused by the death of General Samuel 
A. Merwin last winter. 


CHENEY, WASH.—The Cheney telephone exchange has been 
sold by W. T. Du Bois to the people of Cheney. Mr. Du Bois 
bought the exchange a short time ago, and was given a frarchise to 
operate it for a number of years. 


ST. JOE, IDA.—The new long-distance telephone line between 
Spoken and St. Joe, Ida., owned by the Interstate Telephone Com- 
pany, has been opened. The line is 140 miles in length, and built 
with thirty-foot poles and heavy wire. 


NEW BERN, N. C.—The Postal Telegraph Company has com- 
pleted a new line into this section, and opened offices at New 
Bern, Washington, Greenville, Wilson, Vanceboro, Farmville, Middle- 
sex and other towns in eastern Carolina. 


CARTHAGE, MO.—Extensive improvements are being made by 
the Bell Telephone Company, preparatory to the installing of a 
new 2,000-drop, central energy, flash-light switchboard, which will 
more than triple the present capacity of the company. 


KENDRICK, IDA.—E. E. Crandell, of the Interstate Telephone 
Company, has completed arrangements to put in a system at Ken- 
drick. He will raze the old poles and replace them with thirty-five- 
foot poles and put in a metallic-circuit system. Most of the business 
houses and many private houses are equipped with instruments. 


GUTHRIE, OKLA.—A charter has been granted the Oakdale 
Telephone Company to construct a line from Sawn Lake to Binger. 
The directors and officers follow: M. Bradstetor, president; Charles 
C. Kime, secretary; S. T. Otey, W. A. Thompson and Walter Cook, 
all of Binger. 


RIVERSIDE, CAL.—The Sunset Telephone Company has re- 
ceived material ordered some time ago for the conduit system of 
the company in this city and work has been commenced on the 
replacing of the overhead wires in the business district with the 
conduit system. 


WINCHESTER, MASS.—Winchester’s new telephone exchange 
has been put into service. The number of subscribers is about 900. 
The new building is equipped with common battery apparatus, em- 
bodying the latest improvements. About 4,000 subscribers’ stations 


are provided for. 


SOUTH PITTSBURG, TENN.—The East Tennessee Telephone 
Company is planning many changes and improvements for the 
local exchange. A new switchboard will be installed and other im- 
provements, calculated to make the exchange more efficient and up 
to date, will be made. Extensions will be made to several suburban 
lines and a number of new lines will be run to Depford. 


LINCOLN, NEB.—In line with what has been done elsewhere 
toward reducing telephone rates, the Nebraska Telephone Company 
has applied to the state railway commission for and received a 
permit empowering it to lower its scale of charges at Red Cloud. 
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Where $36 to $42 per year has been collected for business’ tele- 
phones, the rates hereafter will be $24 to $30. The schedule for 
residences is changed from $27 and $30 to $15 and $18. 


PEORIA, ILL.—The Inter-State telephone lines between Peoria 
and Canton are now in operation. This service will vastly enlarge 
the facilities of the Inter-State, opening up to it practically all of 
Fulton county, including Canton, Farmington, Brereton, Norris and 
St. David, all flourishing coal mining towns in which a great deal 
of Peoria capital is invested. Heretofore the Central Union com- 
pany has had exclusive service in this direction. 


MARQUETTE, MICH.—A mortgage which provides for the issu- 
ance of $25,000 worth of bonds has been filed in the office of the 
county recorder, from the Marquette County Telephone Company 
to the Miners’ National Bank at Ishpeming, which is to act as 
trustee. The bonds are for the purpose of extending the telephone 
system. Of the $25,000 issue, $22,500 is to be issued in forty-five 
bonds, each of a par value of $500. The remaining $2,500 is 
divided into twenty-five bonds of a par value of $100 each. The 
bonds are first mortgage bonds, paying six per cent interest, payable 
semi-annually and continue in force for ten years. They are to 
be dated October 1, 1907. Recently the company installed a new 
switchboard at Marquette. A similar improvement is to be made 
at Ishpeming. A new switchboard is also to be installed at Ne- 
gaunee, but this work will not begin until next spring. 


WHEELING, W. VA.—John A. Howard, president of the Na- 
tional Telephone Company, has secured possession of the holdings 
of C. B. Graham and C. J. Heinlein, of the Belmont Telephone 
Company. The Belmont company was organized by C. J. Heinlein 
and others, about the time the National was projected. From its 
inception the company has been prosperous and paying, although no 
dividends have been declared, all the earnings going into extension 
of lines and betterments. The original capitalization was $140,000, 
but the property is conservatively valued at $300,000. While the 
National and the Belmont have worked amicably upon an inter- 
change system, the actual control of the latter by the former 
strengthens the position of the National in the area embraced within 
a forty-mile radius of Wheeling, giving it communication as far 
west as Barnesville, and from Parkersburg on the south, to Pitts- 
burg and East Liverpool on the north. The Nationa) also controls 
lines covering Greene and Washington counties, Pa. At a stock- 
holder’s meeting of the Belmont, President Heinlein and the pres- 
ent board of directors resigned and a new one, with John A Howard 
as president was elected. 


NEW INCORPORATIONS. 
FLORIDA, N. Y.—Florida Telephone Company. $5,000. Direct- 
ors: G. S. Vail, F. E. Tether and J. K. Roe, of Florida. 


OLYMPIA, WASH.—Kent Independent Telephone and Telegraph 
Company, of Kent. $20,000. Incorporators: A. T. West, J. Howard 
Snively, C. E. West. 


TRENTON, N. J.—The Hopatcong Light and Power Company. 
$50,000. Incorporators: Charles F. Schmitt, H. K. Salmon, O. F. G. 
Megie and L. R. Brown. To erect a power plant near Landing 
for supplying electricity to the country about Lake Hopatcong. 


ALBANY, N. Y.—Chateaugay Power and Manufacturing Com- 
pany. To furnish light, heat and power in numerous Franklin 
and Clinton county towns from water power to be developed from 
the Chateaugay river. $100,000. Directors: Peter B. McCaghey, 
of Little Falls; A. H. McCann and Frank A. Fielding, of Glens Falls. 


GREELEY, COLO.—The Interurban Construction Company, of 
Denver. $150,000. To engage in a general contracting and electric 
railway business, building railways, telephone and telegraph lines, 
factories, etc., in Arapahoe, Jefferson, Boulder, Adams, Weld, Lari- 
mer and Morgan counties. Directors: Henry S. Dickinson, Eben 
Reaser and George Van Law. 


JACKSON, ALA.—Jackson Light and Power Company. $16,000.. 


To build an electric road to Grove Hill, the county seat, sixteen 
miles distant, and a water and light system in Jackson. Stock- 
holders: C. H. Warren, C. E. Mathis. W. F. Monk, S. A. Adams, 
L. E. McLeod, J. C. Rivers, Dr. Cobb Nichols, G. G. Warren, S. H. 
Andrews, Dr. L. C. Hicks, B. F. Stanley and J. C. Stewart & Com- 


pany. 
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ELECTRIC LIGHTING. 


STEVENSVILLE, MONT.—A lighting franchise has been 
granted to H. C. Holtge. 


BUFFALO, N. Y.—The village of Panama, Chatauqua county, is 
to have an electric lighting system. 


SOUTH PITTSBURG, TENN.—The municipal electric lighting 
plant, which has only been in operation about a year, has proved a 
failure and is now on the market. 


HAYWARD, WIS.—The newly completed dam across the river 
here, will furnish electricity for the interurban roads and for light- 
ing the city. It is 180 feet long and eighty feet wide. 


SAN LUIS OBISPO, CAL.—The San Luis Obispo Gas and Elec- 
tric Company’s electric power plant was destroyed by fire recently. 
The fire started from an explosion of oil under the boiler. 


DECORAH, IOWA—The Decorah Electric Light Company has in 
view the construction of a line from Decorah to supply Waukon 
with electric light until the proposed power dam project is carried 
out. 


NIAGARA FALLS, N. Y.—At a meeting of the common council 
Alderman Cornell offered a resolution which was adopted, spreading 
upon the minutes the acceptance by the Niagara Falls Lighting 
Company of the franchise recently granted. A surety bond of 
$10,000 has been filed by the company with the city clerk. 


GLOUCESTER CITY, PA.—At a meeting of the city council's 
street committee and representatives of the Public Service Corpora- 
tion, in relation to cheaper rates for electric lights next year, the 
annual rate for the next five-year contract was fixed at $85 per lamp, 
a reduction of $10 a lamp, or a saving of about $7,000 on the 
contract. 


YORKTOWN, N. Y.—The municipal authorities of Yorktown 
have granted to the Northern Westchester Lighting Company a 
franchise for both gas and electricity, covering the town of York- 
town. The Northern Westchester Lighting Company is one of the 
subsidiary operating companies controlled by the Northern West- 
chester Securities Company. 


TEKAMAH, NEB.—The city council has awarded the contract 
for the new electric light plant to Mr. Bartenlanger, of Omaha, for 
$12,000, the city to erect its own power-house. The plant will be 
equipped with a 125-horse-power engine, two seventy-horse-power 
boilers and a seventy-five-kilowatt dynamo. The plant will be com- 
bined with the city water plant. 


NASHVILLE, TENN.—In a regular municipal election the Nash- 
ville public voted down municipal ownership of its electric lighting 
system, The measure was designed to not only substitute the 
service of a municipal plant, for which $400,000 of bonds were to 
be issued, for that of the Nashville Railway and Light Company, 
but to, establish competition in commercial lighting. 


LITCHFIELD, CT.—At a borough meeting a vote was passed 
authorizing and directing the board of burgesses to execute a con- 
tract with the Litchfield Electric Light and Power Company and the 
Litchfield Gaslight Company to light the streets of the borough in 
accord with the vote passed at the borongh meeting September 23. 
It was also voted to appropriate such additional sum as would be 
necessary to carry out the terms of the contract. 


RED BLUFF, CAL.—The Northern California Power Company 
has completed the purchase of 2,700 acres of land near Manton, 
known as the Hazen place. The company expects to add this as 
another unit to its generating system. The plant will be finished 
about the first of next July and will have a capacity of about 
5,000 horse-power. The construction of the new plant will mean 
the digging of a ditch six miles long and of sufficient capacity to 
carry 6,000 inches of water to be delivered under a 500-foot head. 
The plant is to be located at a point on Butte Creek about five miles 
south of Volta. 


HOLYOKE, MASS.—At the annual meeting of the stockholders 
of the Holyoke Water Power Company, the reports showed the 
company to be in a highly prosperous condition. The stockholders 
elected R. C. Winchester, of this city, treasurer; James M. Sickman, 
clerk, and the following directors: Charles E. Gross, of Hartford, 


Ct.; Charles M. Beech, James J. Goodwi} 
C. Skilton, Frederick Harris, of Springfx 
Springfield: L. L. Wilcutt, of Boston, and 
of Smith College, Northampton. At the | 
directors, Charles E. Gross, of Hartford, 
In each instance the choice is a reelection 


ALBANY, N. Y.—The Public Service 
trict, has authorized the Newport Electr 
pany to construct lines in the town of N 
of Poland, Herkimer county, and to issue 
payment of thirty-year bonds amounting 
to be used for retiring $15,000 of bonds ou 
for construction and equipment. The cc 
mission to the Dutchess Light, Heat and |} 
beck, N. Y., to construct extensions of i 
Red Hook and Hyde Park, Dutchess coun 
$20,000 capital stock, to be devoted to th 
the extension of its plant. 


OROVILLE, CAL.—The Oro Light an 
crew of men working in Humbug Valley 
water from Yellow creek, about eight mile: 
enters Feather river, and the old Lott 
for mining purposes, is being widened t: 
ditch will be about six feet wide on the bı 
top, and about three feet deep, sufficien 
inches. A fall of 1,850 feet will be secure 
menced during July last, but it will prob: 
the plant is constructed. The Oro Water, L 
has a small plant in operation near Pent: 
ligbt and power for Oroville, and a numbe 
ing in the Oroville district. 


CADILLAC, MICH.—The engineers of t! 
velopment Company are engaged in survey 
the site of the first dam. The company 
about $80,000 for land along the Maniste 
cost of surveying. Chief Engineer Hubbell | 
fourteen months to build this dam, one o! 
company, with three crews of men each wo 
The company owns land along the river í 
the fall of the river in that distance is | 
from Sharon to Manistee is 350 feet. The 
dam is associated with the project for con 
road from Traverse City to Charlevoix. TI 
is to be built by the Carter Constructio 
already placed an order for 10,000 steel ra 


ASHURNHAM, MASS.—At a special tov 
on the electric light question it was votec 
an electric lighting system. It was also 
hoard of selectmen to purchase for $5,000 fo 
Whitney and Henry Allison all the appliat 
electric light distribution system, former) 
Electric Light and Power Company. No mi 
elected and the entire matter of reconstruc! 
entering into a contract for a term of y 
Electric Light Company to supply electric 
Ashburnham and to operate the system wh 
with the selectmen. The sum of $10,000 w 
purchase and reconstructing of the lines an 
thorized to issue notes of the town to borrc 


OBITUARY NOTE 


MR. D. L. BENSON, for a number of 
struction and operating staff of H. M. Bylles 
Ill., died at the Lake Geneva Sanitarium, L 
a lingering illness, on Monday evening, Nov 
forty years. Mr. Benson was well know! 
street railway and gas fields of the Middl 
prominently connected with the construction 
at Shelby, Ohio; Muskogee, Indian Territory 
homa; Ottumwa, Iowa, and other points. H: 
executive capacity, and stood deservedly hi 
He is survived by a widow and a daughter. 
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PERSONAL MENTION. 
MR. H. H. BRATT has been made general manager of the 
Union Electric Telephone Company, Rock Island, IN. 


MR. H. E. DAVIDSON, superintendent of transportation between 
Decatur and Peoria, Ill., on the Illinois Traction System, has re- 
signed. His successor is James Monnell, of Staunton. Mr. Monnell 
had acted as assistant superintendent under Mr. Davidson for sev- 
eral weeks, in expectation of the change. 


MR. H. L. HIBBARD, electrical expert to the Bureau of Con- 
struction and Repair, United States Navy Department, has resigned 
that position to enter the employ of the Cutler-Hammer Manufactur- 
ing Company, of Milwaukee, Wis., makers of electric controlling 
devices. Mr. Hibbard’s experience in navy yard and shipboard 
work extends over a period of eight years, four of which were 
spent in the office of the superintending naval constructor at New- 
port News, in supervising installations of electrical apparatus on 
ships built and equipped at that yard. More recently Mr. Hibbard 
has been stationed at Washington, where as electrical expert to 
the Bureau of Construction and Repair, he has had supervision of 
all electrical work coming under the cognizance of that bureau. 
In his new position with the Cutler-Hammer Manufacturing Com- 
pany his thorough knowledge of Navy Department requirements 
and methods will undoubtedly be of great value in the further 
extension of that company’s line of electric controlling panels for 
navy yard and shipboard use. 

MR. W. EDGAR REED, elec- 
trical engineer, formerly with the 
Westinghouse interests, for some 
time in Paris, and for a consider- 
able time at East Pittsburg, has 
opened an office for general con- 
sulting work in the Machesney 
Building, Pittsburg, Pa Mr. Reed 
entered the employ of the Westing- 
house Electric and Manufacturing 
Company in 1891 as an engineer- 
ing apprentice. Upon finishing his 
apprenticeship course in the West- 
inghouse works he took a course in 
the Massachusetts Institute of 
Technology, from which he was 
graduated in 1897. Later he took 
a post-graduate course in Paris at 
the laboratory of the late Professor Henri Moissan, the well-known 
chemist and metallurgist. Following this Mr. Reed became con- 
nected with the French Westinghouse Company at Havre, France, 
filling the position of chief designing engineer of that company 
from 1898 to 1903. In 1903 Mr. Reed came to Pittsburg, filling 
the position of designing engineer for the French and American 
Westinghouse companies, which position he has filled up to this time. 
He has had long experience in designing both continuous and alter- 
Nating-current machinery, and has had direct charge of induction 
motor designing for several years. He has also had much experience 
in the practical application of direct and alternating-current motors 
and generators, and is thoroughly familiar with their characteristics 
and applications. Mr. Reed is a member of the American Institute 
of Electrical Engineers, and also of the Engineers’ Society of West- 
ern Pennsylvania. 


MR. W. EDGAR REED. 


ELECTRICAL SECURITIES. 


While speculation in securities last week was quiet indeed, there 
was considerable straight investment buying, and although this was 
in odd lots, the aggregate reached a large amount. The favorable 
tone of the market is shown in the net advances which were made in 
a good many of the leading industrials. It is expected, however. 
that there will be considerable liquidation, owing to the embarrassed 
condition of institutions and operators who have been carried by 
stronger interests up to this point. When this support is withdrawn 
it is possible that a little further liquidation will take place, and 
this will probably be the end of the selling movement. One of the 
main influences in the general improvement which has come about 
in the market and banking situation was the importation of about 
$51,000,000 in a period of fifteen days. It is confidently stated in 
leading quarters that the crisis which threatened for several weeks 
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is practically over, and that better conditions generally will prevail, 
although, with the restricted amount of currency which will be 
available, a genera] retrenchment in business is necessary and will 
continue until more nearly normal conditions are established. In 
some well-informed sections it is believed, however, that so great 
is the possibility of retrenchment upon the part of this wonderfully 
prosperous country that it will not be long before money is a drug 
on the market. In other words, it is expected that the period of 
depression will be much shorter than ever before, and while it will 
make terrific inroads into the resources of the wealthy, it will not 
so disastrously affect the middle classes. It is expected that the 
bank runs which have prevailed in New York city, directed par- 
ticularly against the Trust Company of America and the Lincoln 
Trust Company, have ended, with the determination of several 
banking and financial interests to stand behind the affected insti- 
tutions and assist them in paying off their depositors. 

Dividends have been declared upon the following electrical se- 
curities: American Telegraph and Cable Company; regular quar- 
terly dividend of 114 per cent, payable December 2. Washington 
Railway and Electric Company; regular semi-annual dividend of 
2144 per cent on the preferred stock, payable December 1. Connec- 
ticut Railway and Light Company stock; $1 per share on the cumula- 
tive preferred, or at the rate of 4 per cent a year; $1 per share on 
the assenting common stock, and fifteen tents per share on the 
non-assenting common, payable November 15. Georgia Railway and 
Electric Company; quarterly dividend of 1144 per cent on the com- 
mon stock, payable November 20. Pittsburg & Butler Telephone 
Company, a subsidiary of the Pittsburg & Allegheny Telephone Com- 
pany; a dividend of 16 per cent from the past year’s earnings. 
Earnings for the year equal 22 per cent on the capital stock. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 9. 


New York: Closing 
Allis-Chalmers common...............e208- 51% 
Allis-Chalmers preferred.............00e00: 14% 
Brooklyn Rapid Transit.................... 321% 
Consolidated Ga@as......... 0... cece ec eee ee eee 93 
General Electric. ........... 2... e cee ee eee 113°; 
Interborough-Metropolitan common......... oly 
Interborough-Metropolitan preferred........ 17 
Kings County Electric.............0.. ee eee 85 
Mackay Companies (Postal Telegraph and 

Cables) common.............0ceceeeuee 46 
Mackay Companies (Postal Telegraph and 

Cables) preferred. ............0e eee eee 5214 
Manhattan BElevated............0.cc eee eee 10714 
Metropolitan Street Railway................ 29 
New York & New Jersey Telephone.......... 92 
Western Union........usesesssessseseeseso 64 
Westinghouse Manufacturing Company...... 49 


General Electric sales billed in October were in excess of $7,000.- 
000, against something less than $6,000,000 in October, 1906. 


Boston: Closing. 
American Telephone and Telegraph......... — 
Edison Electric Illuminating............... 195 
Massachusetts Electric............... 00 eeee 38 
New England Telephone...................- 971% 


Western Telephone and Telegraph preferred. 53 


The report of the Massachusetts Electric Companies for the quar- 
ter ended September 30 follows: earnings, $2,595,587; expenses, $1.- 
314,438; net, $1,281,149: charges and taxes, $406,680; balance, $874,- 
469. For the fiscal year the figures are: earnings, $7,761,963; ex- 
penses, $5,003,204; net, $2.757,859; charges and taxes, $1,702,623; 
balance, $1,055,236. 


Philadelphia: Closing. 
Electric Company of America.............. 8 
Electric Storage Battery common........... 31 
Electric Storage Battery preferred.......... 31 
Philadelphia Electric...................0005 7 
Philadelphia Rapid Transit................. 15: 
United Gas Improvement................... 72 


Philadelphia Rapid Transit gross earnings in October increased 
$67.000 over October, 1906. November earnings show good in- 
creases over last year. The company, while not outlining any plan 
of retrenchment, has left to the executive officers the duty of de- 
creasing expenses as far as possible. This will include cutting down 
construction work and various other improvements. 


Chicago: Closing. 
Chicago Telephone.....................0008 108 
Commonwealth-Edison .................285 77 
Metropolitan Elevated preferred............ 49 
National Carbon common................6. 50 
National Carbon preferred...............6.- 100 


The Chicago Telephone Company gained 3,016 subscribers in 
October. The gain since January is 28,098, 


Ed 
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ELECTRIC RAILWAYS. 


TRINIDAD, COL.—Grading has begun on the Stonewall Valley 
electric railroad, which is to run from this place to Stonewall 
mountain. The first grading work is being done at Sopris plaza 
and will be completed as far as Cokedale this year. 


LOCKPORT, N. Y.—President Thomas McGrath of the Board of 
Trade is endeavoring to induce the backers of the. proposed Buffalo, 
Rochester & Eastern Railroad to construct a spur of the line into 
Lockport for the benefit of the shipping interests here. 


LIMA, OHIO—Poles are being placed and wire will be strung 
for the Lima & Toledo electric road north between Leipsic and 
Deshler. Service will be inaugurated north as far as Milton, 
twenty-seven miles south of Toledo, by December 1. Service into 
Toledo will not be attempted until spring. 


THERMOPOLIS, WYO.—Thermopolis is to have an electric 
street-car line, which will be extended to nearby towns and mining 
camps. S. A. Broadwell, of Omaha, has secured a franchise and is 
to start work within ninety days. The line will be built from the 
city to the hot springs, state and private sanitariums first. 


CENTRALIA, WASH.—The Centralia-Chehalis Electric and 
Power Company has succeeded in getting a franchise from the 
Chehalis council. Some time ago it received a franchise from the 
Centralia council. This company has started work on the electric 
line between the two cities. Cars will be running within a year. 


ROCHESTER, N. Y.—The Buffalo, Rochester & Pittsburg Rail- 
way Company has let the contract for construction work between 
Brockwayville and Carmen, Pa., to Thomas A. Shoemaker, of Belle- 
fonte, Pa. The cost of the work undertaken will be $900,000. 
Several bridges are to be constructed and a 1,200-foot tunnel will be 
bored. 


RICHMOND, STATEN ISLAND—Maps and plans have been filed 
with the commissioner of public works for the proposed trolley line 
between Tottenville and Richmond, S. I., which is to be constructed 
by the Tottenville & Richmond Electric Railroad Company. The 
line will be ten miles long, with a single track and numerous 
switches. The cost is estimated at $400,000. 


ALBANY, N. Y.—The United Traction Company has elected two 
new officials: W. H. Williams as second vice-president, and W. H. 
Davies as comptroller. The positions are newly created. Mr. Wil- 
liams is third vice-president of the Delaware & Hudson Company 
in charge of the financial and accounting departments, and Mr. 
Davies is the acting comptroller of the Delaware & Hudson Com- 
pany. 

PORTLAND, ORE.—A scenic trolley line along the crest of the 
range of hills to the northwest of the city will be built by the 
United Railways. Climbing the hills by grades already ascertained 
by surveys, the projected line will connect with the United Rail- 
ways at Pettygrove street and will wind around the hills and end 
at Mount Cavalry Cemetery. At many points it will be 1,000 feet 
above the city. 


BIRMINGHAM. ALA.—The Ensley Street Railway Company has 
been chartered with a capital of $25,000. Among the charter mem- 
bers are J. J. Walker, J. D. Matlock, H. S. Meade and B. R. Pegram, 
who are among the most prominent business men of Ensley. These 
gentlemen have obtained valuable franchises at Ensley and propose 
to build and operate an electric car line independent of the Bir- 
mingham Railway, Light and Power Company. 


ASHLAND, WIS.—A. E. Appleyard, of Boston, has purchased 
1.005 shares, a majority of the stock of the Ashland Power and 
Street Railway Company from Henry S. Balch, of Minneapolis. 
Thomas Bardon, George F. Merrill and other local capitalists own 
the remaining stock. Mr. Appleyard as the head of the Chippewa 
Valley Construction Company, built the trolley line between Chip- 
pewa Falls and Eau Claire and is now at work on plans to build 
interurban lines from Ashland. 


ST. JOSEPH, MO.—Articles of incorporation have been filed 
by the Missouri Valley Traction Company, organized to build the 
St. Joseph-Excelsior Springs-Mirabile interurban line. The incor- 
porators are G. C. Kidd, A. M. Bates, W. A. J. Bell, G. M. Morris, 
J. L. Frost, J. R. Sprague, H. G. Krake, John I. McDonald and T. B. 
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Campbell. The company has sufficient fu 
cute the preliminary work of making sur 
and rights of way. This work will be « 
delay as possible. | 


WILMINGTON, N. C.—The formal tran 
Consolidated Railways, Light and Power 
water Power Company, of Wilmington, this 
nine-year lease of the properties of the - 
corporation has been effected. This step 
tion for some time for the purpose of m 
the traction lines of the Consolidated co: 
meeting of the board of aldermen, the fori 
chises and rights of the former company ' 


GREENFIELD, MASS.—At the annual 
cut Valley Street Railway Company officers 
President, Col. F. E. Pierce, of Greenfield; 
D. P. Abercrombie, Jr., of Turners Falls 
Taggart, of Millers Falls; assistant super 
C. W. Clapp, of Northampton; directors. I 
boro, Vt., (chairman); George C. Averill, o 
Abercrombie, Sr., of Turners Falls; W. A. 
B, E. Cook, of Northampton; M. A. Coolid 
Clapp, of Northampton; Warren N. King, 
Pierce, of Greenfield; Isaac Chenery, of Mon 
Millers Falls; H. L. Williams, of Northamp 
Jr., of Turners Falls. 


RIDGEFIELD, CT.—The Mt. Vernon & 
pany, incorporated under the laws of Nes 
stock of $1,000,000, is preparing to constr 
from Mt. Vernon, N. Y., to Lewisboro, a vil 
Ridgefield. The proposed road is thirty-five 
jectors say that it will be of standard gauge 
general business. The route opens, up a 
isolated from trolley accommodations. The 
pany include Oakleigh Thorne, William H. 
Bunce, Howard K. Wood and Charles E. Mi 
city; Marsden J. Perry, of Providence; Geo 
ford, N. J.; Kennett K. McLaren, of Jersey 
well, of Lawrence, N. Y. 


NEW MANUFACTURING CO! 


HARRISBURG, PA.—The Harrisburg EF 
pany, of Harrisburg, has been incorporated w 


DOVER, DEL.—Articles of incorporation 
Cassale Railway Signal Company, of Scrant« 
and deal in electrically operated railway sig! 
is $100,000. 


HARTFORD, CT.—The Gibson Manufactu 
bury, is the name of a new enterprise which 
phone appliances and electrical goods. The 
will be William Gibson, recently superintend: 
phone and Electrical Company. The capital 
is $5,000. i 


NASHVILLE, TENN.—The Rock City ] 
been incorporated with a capital of $10,000, £ 
begin business at once. The concern will ha 
and appliances, and in addition will do | 
business. The incorporators include John A 
Hamilton Parks, W. L. Talley and M. A. Mon 


SALT LAKE CITY, UTAH—With a cap 
shares of $1 each, the Keefe Consolidated Rail 
pany has filed articles of incorporation with | 
company takes over the business of the Raily 
ciation, and agrees to pay all the liabilities « 
corporation is organized for the purpose of r 
time-saving devices and appliances of all kil 
principal place of business in this city. Of th 
shares have been reserved for treasury pur} 
Aaron Levitt, president; Lonis B. Levitt, 
Knox, treasurer and Walker T. Gunter, secre 
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INDUSTRIAL ITEMS. 
THE ROYAL LAMP COMPANY, 126 Sixth avenue, New York 
city, has some new literature devoted to its flaming arc lamp. 


THE NORTON COMPANY, Worcester, Mass., has published an 
attractive booklet devoted to the invention and use of “Alundum.” 


THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., has a 
new catalogue devoted to its single-phase, self-starting, alternating- 


current motors. 
THE ELECTRIC MACHINERY COMPANY, Minneapolis, Minn., 

in bulletins Nos. 77 and 84, describes and illustrates, respeciively, 

spherical type direct-current motors and generators, and revolving- 


field, alternating-current generators. 


THE GENERAL STORAGE BATTERY COMPANY, 42 Broad- 
way, New York city, will be pleased to send bulletin No. 8, devoted 
to a description of the floating battery installed in the works of the 


Cambria Steel Company at Johnstown, Pa. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, is distribut- 
ing a booklet entitled “An Independent Telephone Plant.” This 
booklet is devoted to the personnel and product of the Dean Elec- 


tric Company. Copies will be mailed to any one interested upon 


request. 
THE FORT WAYNE ELECTRIC WORKS, Fort Wavne, Ind., 
has ready for distribution bulletins Nos. 1,097, 1,099 and 1,101, 


illustrating, respectively, type C enclosed, direct- 


describing and 
and multiple system of street arc 


current multiple-arc lamps, 
lighting. 

THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., it is announced, is nearing completion on its new works 
at Perth Amboy, N. J. It is understood that the contractors will 
soon be in the market for electric elevators and other appliances to 
complete the electrical installation of the building. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has recently published catalogue D, illustrating coal and ash- 
handling machinery for power plants. This catalogue will be found 
of really practical interest to consulting engineers and every one 
interested in power plant design and construction. 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing a number of attractive circulars calling attention to vari- 
ous types of “Columbia” incandescent lamps. The company re- 
ports a greatly increased business on these lamps, and will be 
pleased to quote full information and prices upon request. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
a handsome fixture catalogue showing a great many very attractive 
designs of Nernst lamps for general illumination. Several of the 
special art colored bowls are shown in colors, enhancing the at- 
tractiveness and value of the catalogue. This catalogue should be 
in the hands of every one interested in electrical illumination. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., has 
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ready for distribution catalogue and price list No. 101, devoted to 
“Cushing” stage-lighting specialties. This catalogue and price list 
is a continuation of the series which the Chase-Shawmut Company 
has been publishing quite recently. No. 100 was devoted to National 
Electric Code fuses, cutouts and fittings, railway cutout boxes, 


pocket test lamps, etc. 

THE ARTHUR JONES COMPANY, Old Colony Building, Chi- 
cago, Ill, announces that owing to the steadily increasing demand 
for high-grade motors, and for the purpose of better serving its 
customers, it has consummated arrangements for the manufacture 
of motors under its own name. For this reason the company has 
discontinued the agency agreement for the sale of Watson motors. 
The company announces that it will carry the largest stock of 
motors in the United States and will be able to fill orders very 


promptly. 

THE ANDERSON FORGE AND MACHINE COMPANY, Detroit, 
Mich., will be pleased to send copies of its new catalogue devoted to 
drop forgings, steam hammer forgings, finished crank shafts, auto- 
mobile tools and cold chisels. The company is using considerable 
vanadium steel in making various kinds of forgings, and finds that 
there is a great deal of interest manifested in this material by its 
customers. Vanadium steel is making a fine showing under con- 
stant vibration, and is of particular interest to manufacturers of 
engines, automobiles and other machinery subject to repeated strains 


of this nature. 

THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
Rome, N. Y., has recently purchased the entire equipment and 
stock of the Reed Electric Cordage Company, of Syracuse, N. Y. 
This additional equipment gives the Wire and Telephone Company . 
a manufacturing capacity that will enable it to take care of its 
rapidly growing business, not only for bare copper wire, magnet 
wire and rubber-covered wire, but all grades of weather-proof, office, 
fixture and annuneciator wire. The well-established trade-mark. 
“Romeoid,” has been a guarantee of the highest quality, and hus 
given this company an excellent standing in the trade. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 


November 30. 


American Association for the Advancement of Science. Chicago, 


I1]., December. 
American Society of Mechanical Engineers. 
New York city, December 3-6. 
South Dakota Independent Telephone Association. | 
S. D., January 8-9, 1908. 


Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 
Annual meet- 


Annual meeting, 


Mitchell, 


Internationa] Independent Telephone Association. 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 


Next meeting, 


Record of Electrical Patents. 


Week of November 5. 


869,873. INSULATOR. Duncan M. Bass, Fackler, Ala. A slit 


bracket insulator. 


869,914. ELECTRIC-ARC LAMP. George M. Lane, Lanoka, N. J.. 
assignor of one-third to Orian F. Lane and one-third to Daniel 
S. Holmes, Forked River, N. J. The movable electrode is sup- 
ported on a plate. 

869,943. ALTERNATING-CURRENT MOTOR-CONTROLLER. Au- 

gust Sundh, Yonkers, N. Y., assignor to Otis Elevator Company, 
Jersey City, N. J. A magnetic switch controller. 

869,955. SWITCH FOR TROLLEY WIRES. Frank M. Zimmerman, 
Aurora, Ill. A movable-blade switch. 

$69,970. RAILWAY SIGNAL AND SAFETY APPLIANCE. Charles 
J. Kintner, New York, N. Y. An automatic motor operated 
signal. l 

869,973. TELEPHONE-SUPPORTING APPARATUS. Wiliam 
Lehmkuhl, Cambridge, Mass. A pivoted support. 


B. 


870,012. ELECTROMAGNETIC PRESS. John P. Buckley, New 


York, N. Y. The platens are moved by an electromagnet. 

870,015. STORAGE BATTERY. Joseph C. Cook and Edward Sokal, 
Buffalo, N. Y.; said Sokal assignor to said Cook. A combined 
Faure and Planté plate. 

870,029. SYSTEM OF MOTOR CONTROL. Jay H. Hall, Cleveland, 
Ohio, assignor to Electric Controller and Supply Company, 
o n Ohio. A magnetically controlled reversing mechan- 
sm. 

$70,035. _DYNAMOELECTRIC MACHINE. Dugald C. Jackson, 
Madison, Wis. The commutator has an integral conductor of 
high resistance. 

870,068. FIRE-ALARM. Robert M. Whipple, Mayfield, Ida. 
fluid thermostat. 

870,078. ELECTRIC SWITCHING APPARATUS AND CONTROLL- 
ING APPARATUS THEREFOR. Alfred Blackmore, Kensing- 


A 
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ton, London, England. A switch alternately opened and closed 
-by a power mechanism which is controlled electrically. 


870,080. TROLLEY WHEEL. Charles P” Bostian and Homer C. 
Bostian, Milton, Pa., assignors of one-third to Harry R. Frick, 
Milton, Pa. The harp has a hinged side. 


870,102. ELECTRIC SIGNALING APPARATUS. Felix B. Herzog, 
New York, N. Y. A call-box telegraph. 


870,189. TRACK-RELAY. John D. Taylor, Swissvale, Pa., assignor 
to Union Switch and Signal Company, Swissvale, Pa. An alter- 
nating-current relay. 


870,141. AUTOMATIC STARTING DEVICE FOR ALTERNATING- 
CURRENT VAPOR-LAMPS. Carl H. Vom Baur, New York, 
N. Y. A magnetic means for rocking the lamp. 


870,035.—DyNAMOELECTRIC MACHINE. 


$70,145. ELECTRIC SIGNALING SYSTEM FOR RAILWAYS. 
Harry J. Warthen, Washington, D. C., assignor of one-third to 
Andrew J. Hurley and one-third to Walter A. Reiss, Washington, 
D. C. A signal for a third-rail system. 


. 870,147. MULTIPLE-UNIT-CONTROLLING SYSTEM FOR ELEC- 
TRIC LOCOMOTIVES OR MOTOR-CARS. Ragnar Wikander, 
Westerads, Sweden. Means are provided for controlling the 
respective voltages supplied to the motors. 


$70,149. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. A direct-current distributing 
system, controlled by a battery and booster, and drawing its 
power from a three-phase system. 


870,150. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. A booster for battery charging. 


870,166. ELECTRIC CLUTCH. Noah S. Harter, Waukegan, Il., 
assignor to American Steel and Wire Company, Worcester, 
Mass. A magnetically controlled friction clutch. 


870,149.— SYSTEM OF ELECTRICAL DISTRIBUTION. 


$70,168. INTERCOMMUNICATING TELEPHONE. William W. 
Henry, Wollaston, Mass., assignor to Samuel H. Couch, Boston, 
Mass. The lever of the commutating switch is removable. 


870169. APPARATUS FOR MAKING RAIL-BONDS.. Albert B. 
Herrick, Ridgewood, N. J., assignor to the Electric Railway 
Improvement Company, Cleveland, Ohio. A former for making 
looped bonds. 


870,187. WALL-INSULATOR. Fred M. Locke, Victor, N. Y. A 
wall-insulator with discs surrounding the central tube. 


870,198. ELECTRICAL HORN. William E. Russell, Danbury, 
Ct. The diaphragm is vibrated by an electromagnet. 


$70.233. PROCESS OF MANUFACTURING REFLECTOR INCAN- 
DESCENT LAMPS. Howard Gilmore, Brookline, Mass. A flex- 
ible reflector is slipped through the neck of the bulb before 
sealing. 


$70.253. ELECTRIC COMPENSATOR. Edmund O. Schweitzer, 
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Chicago, Ill., assignor of one-half to John J. Schayer, Chicago, 
Hh A temperature compensator. 

870,262. THERAPEUTIC LAMP. Julius B. Wantz, Chicago, Ill., 
assignor to Victor Electric Company, Chicago, Ill. A hooded 
lamp. 


870,310. ROTARY PUMP. James J. O’Donnell, Paducah, Ky. An 
electrically driven pump. 


870,313. DYNAMOELECTRIC MACHINE. Mathias Pfatischer, 
Philadelphia, Pa., assignor to Electro Dynamic Company, New 
York, N. Y. An interpole machine. 


870,326. ELECTRIC FURNACE. Frank J. Tone, Niagara Falls, 
N. Y. The resister is built up of shaped pieces. 


870,187.—WaALL-INSULATOR. 


870,328. ELECTRIC SIGNALING MECHANISM. Jean F. Webb, 
Jr., Chicago, Ill., assignor to Electric Signagraph and Semaphore 
Company, Chicago, Ill. A step by step controlling mechanism. 


870,341. INCANDESCENT LAMP. Herman Boehm, Youngstown, 
Ohio. A cylindrical lamp with flattened ends. 


870,353. CIRCUIT-CLOSER. Theodore M. Foote, Allston, Mass. A 
circuit closer for clock mechanism. 


870,368. INSULATING BOARD OR SLAB. George Kelly, Hinsdale. 
Ill. A board built up of printed sheets of paper cemented 
together. 


870,376. CONTACT-GALVANOMETER. John W.: Manley, New 
Barnet, England, assignor of one-half to the Electric Safety 
Appliances Company, limited, London, England. The con- 
ductors leading to the moving part are twisted together. 


870,404. TIME-CONTROLLED ELECTRIC SWITCH. John W. 
Wood, Mobile, Ala., assignor of two-thirds to Charles W. Stan- 
ton and James H. Zelnicker, Mobile, Ala. A spring-actuated, 
clock-controlled switch. 


870,466. ELECTRICAL SIGNALING SYSTEM FOR RAILWAYS. 
Harry L. Rider, Oil City, Pa. The signals are operated by 
track stop-plates. 


870,313. —DYNAMOELECTRIC MACHINE. 


870,486. CONDUCTING-WIRE SUPPORT AND INSULATOR. Har- 
vey W. Wistner, Ogden, Utah. A split insulator. 


870,490. COMBINED ELECTRIC CONNECTOR AND SWITCH. 
Stephen F. Burbank, Wilmington, N. C. A coupling for a 
number of insulated conductors. 


870,495. AUTOMATIC RESOLDERING DEVICE FOR ELECTRI- 
CAL PROTECTIVE APPARATUS. Frank B. Cook, Chicago, 111. 
A repair device for thermal protectors. 


870,518. PROCESS OF PRODUCING CARBON TETRACHLORID. 
Frederick J. Maywald, New York, N. Y. Chlorine gas is passed 
through electrically-heated incandescent carbon. 


870,525. ADVERTISING DEVICE. Charles C. Bonnert, Baltimore. 
Md., assignor of one-half to Jerome I. Vogeler, Baltimore, Md. 
An incandescent lamp enclosed in a bottle. 


870,530. INDIVIDUAL PROTECTOR UNIT. Frank B. Cook, Chi- 
cago, Ill. A fuse holder. . 
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ISSUED WEEKLY 


THE MECHANICAL EQUIVALENT OF LIGHT. 

Among the many uncertainties in the science of illumination, 
an accurate knowledge of the value of the mechanical equivalent 
of light is one. Various have been the attempts to determine 
this quantity, but in all of them certain assumptions were made 
which necessarily detract from the accuracy of the result. On 
the other hand, since light is a physiological phenomenon, a 
definite ratio between the effect produced and the cause may 
not exist. This difficulty is overcome by eliminating the eye 
and measuring merely the energy contained in the visible radia- 
tions, which we call light, and comparing this energy with the 
total energy radiated by the source of light. This ratio is not, 
in one sense, a true mechanical equivalent of light, but this 
convention has been generally accepted as satisfactory. 

Neglecting, however, the errors introduced by the definition 
of the ratio, there are other and serious difficulties in making 
any accurate measurements of the ratio of the luminous to the 
non-luminous radiations. That value most generally accepted 
up to the present time was determined by Angstrom, but pre- 
vious to his work the luminous efficiency, as this ratio has been 
designated, had been determined by Nichols, Coblentz, Thom- 
son and others. The methods consisted, in general, of measur- 
ing, by means of a thermopile, or some other device sensitive 
to heat radiation, the total radiation from a luminous source, 
and then, by a suitable screen, cutting off all except the visible 
radiation, the energy of which is measured alone. The ratio 
of the energy measured in the latter case to that in the former 
is taken to be the luminous efficiency of the source. The visible 
rays may be separated from the non-visible either by an absorb- 
ing screen or a prism. 

The latest determination of this mechanical equivalent has 
been made by Dr. C. V. Drysdale and Mr. A. C. Jolley, who 
described their results at a recent. meeting of the Royal Society 
of London. The method employed was to separate the visible 
and the non-visible radiations by means of the prism, and to 
This 
was done, both for the total radiation—that is the white light, 
which includes all the visible colors—and for the different parts 
The results obtained agree well with those 


measure, by means of a bolometer, the radiant energy. 


of the spectrum. 
resulting from Angstrom’s work. The latter gave, as the 
mechanical equivalent of light from the Hefner standard lamp, 
0.121 watt per candle-power. Dr. Drysdale and Mr. Jolley 
have obtained 0.119 watt per candle as the mechanical equiva- 
lent of the light from the Nernst glower. The close agree- 
ment here with Angstrém’s value is probably accidental, since, 
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necessarily, errors were present which were probably greater 
than the difference between the two figures. One of these, the 
less of energy due to convection currents, was determined 
approximately, and it was found that about three per cent of 
the heat from the lamps was carried off by the air and not 
measured by the bolometer. 

The mechanical equivalent for the light from an are lamp 
was found, by Dr. Drysdale, to be 0.08 watt per candle. For 
those rays of light to which the eye is most sensitive, the 
mechanical equivalent was 0.0598. It is hardly necessary to say 
that every quality of light has its own mechanical equivalent, 
and that there is a fixed value only so long as the quality of 
light itself is fixed. 

These values for the mechanical equivalent of light stand 
in rather sharp contrast to the so-called efficiency of our elec- 
tric lamps. The newer forms of incandescent lamps are said 
at best to give a luminous efficiency of one watt per candle, 
which, compared with the mechanical equivalent for a Nernst 
filament, gives an efficiency of transformation from electrical 
energy into light of twelve per cent. Even with the more 
efficient vapor lamps, the efficiency is still regrettably low. Just 
what it is can not be said, since we have not at hand any value 
for the mechanical equivalent of light of this color. But, com- 
paratively speaking, it is probably not very much greater than 
that of the most efficient of the new incandescent filaments. 
Evidently we still have a wide field for improvement in elec- 
tric lamps, and the fact that, as a rule, they are more efficient 
sources of light than other illuminants is no excuse for not 
doing better, as it must not be forgotten that the electric system 
is subject to other losses and to expenses with which some other 
systems are not burdened. 

THE PRESSURE OF ENCLOSED FUSES. 

No auxiliary piece of electrical apparatus deserves closer 
study under modern operating conditions than the enclosed fuse. 
It is not too much to say that the fuse question is as important 
in the low tension indoor field as the lightning arrester is in the 
out-of-door high-voltage work so much discussed at the present 
time. Jt isa difficult matter to investigate the physical behavior 
of enclosed fuses in commercial service, but under proper lab- 
cratory conditions, with refined methods of measurement, a 
great deal can be learned about the performance of fuses in 
the few thousandths of a second which they last when sub- 
jected to a heavy short-circuiting current. Some very valuable 
thesis work has been done in this direction within the past year 
or two at the Massachusetts Institute of Technology. 

With respect to the pressure in enclosed fuses during the 
period of rupture under short circuit, it is desirable to know 
not only the magnitude of the expulsive force, but also the time 
required for the fuse to blow, the character of material used 
in the filling of the cartridge, the composition of the fusible 
strip or wire, and the current and electromotive force waves at 
the time of action. Prompt and reliable protection of the 
apparatus behind the fuse is the most important point to 
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secure in commercial service, but if this can be insured without 
the ruining of the cartridge and its contents for future use, an 
additional gain will be made. Research on the fuse problem 
is therefore a benefit to both manufacturer and consumer. 

The most satisfactory method of measuring the pressure 
variations, current and voltage charges in enclosed fuses during 
the time of action, is to employ an oscillograph with separate 
mirrors for current and potential, and to use a capsule with 
diaphragm and a third mirror to record the expulsive pressure 
of the fuse explosion upon the same photographic film which 
receives the current and voltage traces. By cutting a small 
hole in the fuse cartridge and inserting a tube, the pressure 
wave, which occurs at the instant the fuse blows can be trans- 
mitted to the diaphragm fixed in the capsule outside, causing 
the diaphragm to bulge slightly and giving an angular motion 
to the attached mirror, which deflects a spot of light on the 
oscillograph film. Such an apparatus can be calibrated by an 
ordinary commercial pressure gauge tester, and by the use of a 
standard direct-current German silver shunt, the oscillograph 
deflections can be translated in terms of the total current flowing 
in the fuse under test. This was the general method followed 
in the tests above mentioned, air being found to be the best 
medium for transmitting the explosive wave. 

Even with enclosed fuses designed for as low a potential as 
250 volts the mechanical pressure inside the cartridges at the 
moment of rupture has been found to run often from 350 to 
450 pounds to the square inch. It appears to make little dif- 
ference in the value of the maximum pressure, whether a fuse 
built for this potential has a rated capacity of fifty or 100 
amperes. The maximum current on short circuit may easily rise 
to 3,000 or even 5,000 amperes, depending upon the fuse capacity, 
and the momentary potential may increase forty or fifty per 
cent above the normal line voltage during the ten or fifteen 
thousandths of a second which the blowing of the fuse requires. 
Mechanical strength in a fuse is clearly a desirable feature of 
construction in the face of such facts. 

In view of the fact that an increase in atmospheric pressure 
reduces the length of a disruptive spark, it would naturally be 
expected that a fuse showing a higher mechanical pressure in 
rupture would glow more quickly than one giving a lower 
pressure. As far as experiments have been carried, however, 
it has yet to appear that a general relation exists between the 
time of blowing and the magnitude of the pressure. Thus, in 
one case a 100-ampere fuse, having a maximum pressure of 350 
pounds per square inch blew in almost exactly the same time 
as a similar 100-ampere fuse having a pressure of 420 pounds, 
and in another instance a fuse which showed about the same 
maximum pressure as another took twice as long to blow. 
In both instances the fuses were of the same make. Low- 
capacity fuses, however, were invariably found to blow more 
quickly and with a lower maximum current. It appears from 
a careful study of oscillograph records that the current wave 
in the fuse has a tendency to return nearly to zero before the 
pressure wave gets well started, though after the latter begins 
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to rise it may easily reach its maximum in two or three ten- 
thousandths of a second, falling off in a hyperbolic curve closely 
resembling the expansion of steam in an engine cylinder, but 
lasting only one or two thousandths of a second. With such 
a lagging of the pressure wave behind the current wave it 
would seem that instead of the pressure exerting any choking 
effect on the arc, the pressure is a direct result of the arc. The 
magnitude of the pressure seems to be about in proportion to 
the volume of current, which is to be expected, since the 
intensity of vaporization of the fuse material would naturally 
increase or decrease with the strength of current. 


ee — eee 


EFFICIENCY OF LIGHTING SYSTEMS. 


Too frequently is the reader of articles and discussions on 
problems of illumination confronted with the difficulty of find- 
ing out what the writer wishes.to say. Not only are terms used 
loosely, but certain words are much overworked and are used 
to convey too many meanings; with the result that the reader 
may not know, until he reaches the end of the sentence, what 
particular thing, or effect, is referred to. The science of 
illumination is not alone in this unfortunate condition. 
the highly systematized science of electricity suffers from care- 
lessness, or ignorance, in this respect. Such words as “field” and 
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“capacity” are given a multitude of meanings and are never 
definite if not qualified. Yet, unfortunately, some speakers and 
writers comparatively seldom qualify such terms; and then, 
perhaps, they wonder why others can not grasp at once the 
meaning of a statement, which seems so clear to them. 

Two of the abused words which are thus used in illuminating 
discussions are “light” and “efficiency.” The former, according 
to the context, may designate a radiation of energy, or the 
lamp which gives rise to this radiation, or the lamp and fixture 
as a whole, or even the entire system of illumination. And the 
term efficiency is just as roughly handled. What thought, for 
instance, was conveyed to the reader by the title of this editorial ? 
Was it the intention to compare certain of the newer types of 
lamps, or methods of arranging lamps so as to throw a given 
amount of light on the objects to be illuminated, or on the com- 
parative effectiveness of various arrangements of lamps for spe- 
cial kinds of work? 

The idea really was to call attention to certain physical prin- 
ciples which, as is true of the term, “efficiency,” are too often 
abused. One of these is the so-called “inverse square law,” 
which states that the intensity of illumination of a surface is 
inversely proportional to the square of the distance from that 
surface to the source of light. It is true only when all the light 
which falls on the surface comes from a point. Practically, 
it holds for nearly all of our more common sources of light 
when used in the ordinary way, and when not modified by shades 
or reflectors. But when the luminous source has considerable 
dimensions, as compared with the distance of the surface 
illuminated from the source, or when the light comes from a 
number of lamps, the law is no longer true and it may not 
hold even approximately. Many do not realize this, and conse- 
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quently it is said that an arrangement of lamps which brings 
them closer to the surface to be lighted is more efficient than 
one in which they are placed higher. 

Now, if the ceiling of the room were itself the source of 
light, the intensity of illumination at the floor would not be 


affected by the height of the ceiling. And the same is true 


when the light comes from many small lamps, instead of from 
a continuous luminous surface. In the former case, the higher 
the ceiling the larger the portion of it which is effective in 
illuminating a certain spot; and in the latter, the higher the 
lamps the more of them which are effective in the same way. 
The effect is most clearly understood by considering the quantity, 
or flux, of light which is produced. If this is all thrown on 


the floor, it makes no difference how far it travels before it 


‘gets there, the quantity of light falling on a unit of area will be 


the same, and this is, of course, the definition of the intensity of 
illumination. For example, a projector, if it could be made to 
give a truly parallel beam, would give the same intensity of 
illumination at al] distances from it. In practice, we do not 
have a luminous ceiling, and when lamps are used, even with 
reflectors, the total flux of light is not thrown on the floor. 
Hence, the intensity of illumination on the floor, or at any other 
horizontal plane, will be affected somewhat by the height of the 
ceiling. But this effect will generally be much less than those 
due to other peculiarities, when a decent offer to secure uni- 
form illumination has been made. In other words, it is the 
effectiveness, rather than the efficiency, which is changed by the 
position of the lamps. It may be that uniform illumination is 
not wanted, but an intense illumination on the work; and fre- 
quently shadows and cross-lights give trouble, which would not 
be so if each worker had his own lamp. It is such considera- 
tions as these which give rise to confusion when subjects of 
iumination are under discussion. The remedy is, of course, 
clearer thinking, and a more definite use of terms. Get a clear 
understanding of the laws of illumination, and do not make a 


statement which may convey a dozen different meanings. 
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THE DECOMPOSITION OF PLATINUM. 


The statement issued by Dr. Theodore Grosse, the noted 
German chemist, that he has been successful in an attempt to 
break up platinum, as explained elsewhere in this issue, should 
not be allowed to lead to a confusion of this experiment with 
the work that has apparently been done by Sir William 
Ramsay. The former, by a reaction in which he employed an 
electric current, seems to have extracted from platinum a 
hitherto unknown substance which possibly contains a new ele- 
ment. Ramsay, on the other hand, by employing a radioactive 
emanation, believes he has converted copper into lithium; that 
is, he has transmuted one known element into another, which 
is an entirely different effect. The breaking up of what were 
believed to be elements has been a not unusual way of dis- 
covering new ones. Ramsay, however, claims the distinction 
of having been the first to bring about a true transmutation. 
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THE BEST MULTIPLE-SERIES 
ARRANGEMENT. 


BY HUGH S. BROWN, FIRST LIEUTENANT 
COAST ARTILLERY CORPS. 


Although this subject “has been thrashed 
out in most of the text-books,” I believe 
this is an original and theoretically accu- 
rate method of determining a practical 
rule for the best multiple-series arrange- 
ment for any given number of cells. 

It is often desirable to know what is 
the best arrangement for a number of cells 
in multiple series, with a view to obtaining 
the maximum current through a given 
circuit or for purposes of economy or in 
consideration of both. 

Considering the question of maximum 
current alone, we will assume the follow- 
ing authoritative formula: 
aK 


in which C represents the current in am- 
peres; R, the external resistance of the 
circuit; r, the internal resistance of one 
cell; n, the number of cells in series; p, 
the number of cells in parallel; and E, 
the voltage of one cell. 

Differentiating the above equation, it 
becomes 


dC= 
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to the change due to an increase in the 
number of cells in series, the first number 
of the equation reduces to unity. Such 
an arrangement of the cells, then, that 
would produce this ratio would be the 
hest considered from a point of view of 
the current alone. In other words, we ob- 
tain an exact balance; we have no cells 
“bucking.” 
for d Cp 

d Cy 


transposing with a view to integrating, 
equation (3) becomes 


Substituting unitv and 


dn _ rdp 
n? R p 
Integrating this gives 
ee ee 
n Ryp 
or 
pR=ar 
ur 
poe (4) 


For any given number of cells (x), 
arranged in multiple series, we have the 
equation 

c= pn 


n= Z (5 
p ) 


(nr +pR)d(pnE)—pnEd(nr+pR) 
(nr + p RF 


_(nr+pR)(nE.dp+pEdn+pndE)—pnE(rdn+ndr+pdR + Rdp) 
= (nr +p R)* 


For the first part of the problem, R 
and r may be considered as constant. 
Then if the number in parallel only 
change, the partial differentiation express- 
ing the rate of change in the current is 
given by the equation 


dCp= 


If the number in series only change, 
the equation becomes 


d On = 


A comparison of these two equations 
will produce an equation which is in- 
tegrable and enables us to determine the 
proper proportion of cells to be placed in 
parallel and to be placed in series. This 
proportion is, as it should be, independent 
of the voltage. 

The equation obtained by dividing (1) 
by (2) is 


dCp _(nar+pR)ndp—pnRdp_ rdp 
dCn  (nar+pR) pdn—pnrdn pRadn 


It is evident that, when the rate of 
change in the current due to an increase 


in the number of cells in parallel is equal 


_(nar+pRynEdp—pnERdayp 
(nr +p Ry 


(nr +p R) p E.d n—pnErdnu 
(ar+ pR} 


Substituting this value of n in equation 


(4) 


d Q 


pR=— 
= (2) 
pR=rr 

p= 

p= ve (6) 


Which means that the square root of 
the ratio of internal resistance of all the 
cells to the external resistance of the cir- 


(3) 


cuit gives the number of cells to be joined 
In parallel to give the maximum current. 
Similarly 
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I (7) 
r 

A simple example will suffice. 

Given twelve cells; internal resistance 
of each cell one ohm; external resistance 
in circuit three ohms. Arrange cells in 
multiple series for maximum current. 


12x1 4=2 
r= id 
3 
n= 8x3. a 


For a simple practical rule: Multi- 
ply the total number of crll8 by the 
j external) {the circuit | 

internal f Tesistance of} ne cel f? 


n = 


j internal } 


astern ( resistance of 


divide by the 
1 one cell 

the circuit 
root of the quotient to determine the 
number of cells that should be in 
j series 

parallel 
rent through the circuit. 

For the second part of the problem, we 
may assume the following authoritative 
formula: 


) and extract the square 


lto obtain the maximum cur- 


in which Q represents the efficiency of any 
arrangement for any circuit and the other 
factors are the same as before. 

Differentiating this, the equation be- 
comes 


= (p R+ nr) (pd R+ Rdp)—p R(pdR+Rdp+ndr+rdn) 


(pR+nr) 


For any given circuit then, which means 
that R and r become constant, the econom- 
ic rate of change due to a variation in 
the arrangement of the celle is expressed 
by the equation 


(PR+nr)R.dp—p R (R.dp+rdn) 


dQ = ORFI 
_ pRd pt+urR.d p—p R'.dp—pr R.dn 
7 (pr+anr)' 


_ rR (n.d p — pe (8) 
(pR+nr) 

Which means that the maximum eco- 
nomic rate of change is reached when no 
change is made in the number of cells 
in series; in other words, when d n = 0. 

rRn.d 
dQ=, peP (9) 
(pR+nanr) 

That any parallel arrangement is the 
most efficient, considered only from an 
economical point of view, the statement 


November 23, 1907 


contained in equation (9) is thoroughly 
understood by all. 

Now it is evident that if, for p, its 
value obtained for a maximum current 
arrangement be substituted in equation 
(9) and the equation then integrated for 
maximum efficiency and solved for n, we 
will obtain a compensating value of n 
which will express the number of cells to 
be placed in series to produce the great- 
est current possible at the least cost. 


dQ = rR n.d p 
nr 
| ER] 8 + 
_ Rp 
Q max. = lar | (11) 


Since efficiency is merely a ratio or per- 
centage obtained for comparison, the 
maximum of which is 100 per cent or 

unity, equation (11) may be written: 
| Rp 
Anr 
4nr=Rp 


But since for any given number of cells 


p = n we can substitute its value and 
n 


solve for n 
z 
4n r= R — 
n 


4nt?r = Rz 


n= ai? (12) 
r 


Whig) means that one-half the number 
of cells placed in series to give maximum 
current in any given circuit is the number 
that will give the greatest current at the 
least expense. 

Similarly 


parte (13) 


For a simple practical rule: To de- 
termine the number of cells to be placed in 
series | to obtain the greatest current 
parallel § 
at the least expense: Multiply the total 


fexternal] 


st. 
| internal § ina 


number of cells by the 


ance of eee , and divide the 
product by the Peeing resistance of 


f one cell } extract the square root of 


(the circuit)’ 
the quotient and multiply by ere f 


Practically plotted curves prove the 
equations. 
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The New Franchise of the 
Chicago Telephone 
Company. 

- As was announced last week, the Chicago 
Telephone Company has been granted a 
new franchise to operate a telephone sys- 
tem in the city of Chicago, Ill. The or- 
dinance was signed by Mayor Busse on 
November 11, and the franchise will be 
in effect as soon as it is accepted by the 


company, which must be done within 


_rRadp _ rdp 


ý — 4(nr} ~ 4nr | (10) 


thirty days after its signing by the 
mayor. 

The Chicago Council Committee on 
Gas, Oil and Electric Light. had the ad- 
vice of a commission of experts consist- 
ing of D. C. Jackson, W. H. Crumb and 
G. W. Wilder, on the subject of tele- 
phone service. The ordinance just passed 
is the result of this commission’s work. 
The company is given permission to op- 
crate a telephone system until January 
8, 1929, and is to pay to the city semi- 
annually three per cent of the gross re- 
ceipts of all its telephone business, both 
inside and outside of the city. The books 
must be kept in a form prescribed by the 
city comptroller, and the city has the 


right to inspect, at any time, all the ` 


records. 

The city council may, after thirty 
months from the acceptance of the or- 
dinance by the company, change any of 
the rates charged for any kind of service, 
the new rate to be in effect for the fol- 
lowing five years. Thirty days’ notice 
must be given by the comptroller if the 
council desires to change the rates. The 
company must provide the comptroller 
with all records and data to assist in es- 
tablishing reasonable rates. If the com- 
pany is not sustained by the courts in a 
contest over new rates, the company shall 
refund all excess charges to subscribers, 
together with five per cent interest there- 
on. 

Free use of the company’s poles or con- 
duits is given for city fire and police 
telegraph wires. 

The city is to have an unlimited num- 
ber of free telephones in the city hall, 
and in all other municipal buildings or 
offices, at a discount of twenty-five per 
cent from current rates. Ward yards, po- 
lice stations and fire stations will have 
free service for incoming messages only, 
and the board of education secures, by 
contract, free unlimited-service telephones 


strument plan. 
_ Single-party line must guarantee twenty 
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at schools and offices. City officers or 
employés are prohibited from free serv- 
ice, | 

Single-party business telephones, for 
unlimited use, are given a flat rate of 
$125 a year. Seventy-five dollars is the 
flat rate for unlimited use in residences, 
and $56 per year for two-party residence 
lines. The measured rates for business 
houses are $60 a year for the first 1,200 
calls, three cents each for additional calls 
up to 3,600, and two cents each for ad- 
ditional calls up to 7,200. A free line is 
given for every 6,000 calls in excess of 
7,200. 

An unlimited number of extra single- 
party lines may be had by measured-serv- 
ice subscribers at $24 a year. Commu- 
tation trunk lines for outgoing calls only 
will be furnished at $1 a day. Sub- 
scribers having two or more measured- 
service lines shall have a switchboard 
installed free. Local lines from switch- 
boards shall be $1.50 per quarter each. 

Combined -business and residence serv- 
ice is provided on the prepaid nickel in- 
Under this service a 


cents a day, and a two-party line, twelve 
and one-half cents each; for residences, 
two party lines, ten cents a day each, and 
four-party lines, five cents a day each. 
Deficiencies in guarantees may be de- 
ducted from any surplus accruing in the 
following sixty days. 

The charge for any single message 
from one telephone within the city to 
another telephone within the city shall 
not exceed five cents. Ten cents for the 
first three and five cents for each addi- 
tional minute shall be charged for a toll 
connection to any point within fifteen 
miles of the city hall, one mile of the 
city limits, and in Illinois. 

The city, on twelve months’ notice, may 
purchase, for municipal operation, the 
plant and equipment of the company on 
January 1, 1919, January 1, 1924, or at 
the expiration of the grant in 1929. The 
price to be paid shall be the cost of 
duplicating the equipment, and, if on 
either of the earlier dates, an additional 


five per cent shall be paid as compensa- 


tion for the compulsory sale. The prop- 
erty shall be valued by a board of ap- 
praisal, on which the company shall 
select one member, the city one, and those 
two a third. 

The franchise also lays down specifica- 
tions for underground circuits and toll 
and overhead work, and has a clause for 
the establishment of neighborhood ex- 
changes in certain portions of the city. 
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The Western Association of 
Electrical Inspectors. 

The accompanying group photograph 
was made during the convention of the 
Western Association of Electrical Iv- 
spectors at St. Paul, Minn., October 22, 
23 and 24. The gentlemen included in 
the group, reading from left to right, 
are as follows: 

First row—F. H. Moore, W. H. Gils- 
dorf, John J. Hanley, F. D. Varnam, 
H. E. Bloomer, Waldemar Michaelsen, 
H. C. Harris, John O’Brien, Thomas J. 
Roberts, Mr. Gilbert, C. W. Hurd. 

Second row—W. E. Skead, C. E. Bean, 
H. H. Hornsby, F. E. Hough, 
W. D. Kurg, F. R. Daniel. 
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cars at an average cost of, $6,500 since 
June 30, 1906. 

Chicago City Railway, according to 
Supervising Engineer Weston, has spent 
$4,700,000 this year, including expendi- 
tures for substations for distributing 
power, new car houses, underground con- 


duits, track-laying and new cars. 


Annual Meeting of Manhattan 
Railway Company. 

At the annual meeting of the stock- 
holders of the Manhattan Railway Com- 
pany, J. T. Dillon and E. T. Jeffrey were- 
elected directors to fill vacancies on the 
board. All other directors were reelected. 
The old officers of the company have been 


ra 
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Railway Company’s capitalization. The 
Manhattan Railway Company’s balance 
sheet shows that this company has on 
hand in cash $1,530,943, and its only cur- 
rent liabilities amounted to $10,586, 
showing a profit and loss surplus of 
$8,278,406. The only taxes it has in liti- 


gation amount to $19,866. 


— -e 
The Decomposition of 
Platinum. 

It has been announced, through the 
Chemiker Zeitung, that Dr. Theodore 
Grosse, of Berlin, has, by a combination 
of physical and chemical forces, brought 
about the decomposition of platinum, 
which has been looked upon as a single 


CONVENTION OF THE WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS, ST. PAUL, MINN., OCTOBER 22-24. 


Third row—A. E. Garland, G. T. Ray- 
mond, F. G. Dustin, F. A. Strasweg, 
L. A. Barley, H. T. Wreaks, John 
McDugal. 

Fourth row—John Berry, Mr. Waller, 
J. If. Fenton, W. S. Boyd, H. W. Adkins, 
Dana Pierce. 


Chicago Tractions. 

Receiver Blair, of the Union Traction, 
says twenty-two miles of track have been 
reconstructed at a cost of nearly $2,000,- 
000, in accordance with the provisions of 
the new ordinance. Mr. Blair says: 

“As soon as the Chicago Railways Com- 
pany gets possession not only will the 
work on rail-laving be continued, but new 
cars and other equipment will be bought 
at once.” 

Union Traction has bought 118 new 


reelected, and R. M. Galloway, A. Skitt, 
J. T. Terry, Edwin Gould and E. T. 
Jeffrey have been made an executive com- 
mittee. 

The Manhattan Railway Company re- 
ports for the year ended September 30, 
gross income of $8,816,101, against 
$8,061,554 for the year ended September 
30, 1906, an increase of $754,547. Its 
net income for the same period was 
$5,592,595, against $4,859,972, an in- 
crease of $732,623. The surplus after 
the annual dividend amounted to $1,- 
392,595, or 9.32 per cent upon its entire 
capital stock. The net income of the In- 
terborough Rapid Transit Company for 
the same period, which income is pri- 
marily applicable to the dividends on 
Manhattan stock, amounted to over thir- 
teen per cent on the entire Manhattan 


element. Dr. Grosse announces that 
when the decomposition of platinum was 
effected he obtained an unknown chem- 
ical element consisting of black crystals, 
in no way responding to the usual tests 
of platinum. 

His method was as follows: Molten 
potassium carbonate was subjected to 
great heat in a platinum vessel. This 
was, for many hours, subjected to an al- 
ternating electric current between plat- 
inum clectrodes, with the occasional ad- 
dition of nitre. By this treatment the 
electrodes were attacked and became 
coated with needle-shaped crystals of the 
color of charcoal. At the same time, the 
platinum vessel and electrodes lost weight 
and, on extracting the melt, a brown pow- 
der free from potash and carbon was ob- 
tained. The crystals and powder vielded 
solutions which were precipitated by sul- 
phuretted hydrogen, but no platinum was 
present. 
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THE DIELECTRIC STRENGTH OF INSU- 
LATING MATERIALS AND THE 
GRADING OF CABLES.: 
(Concluded. ) 


BY ALEXANDER RUSSELL. 


Effect of the Temperature Gradient on 
the Electric Stress—When a concentric 
main is carrying a current, the tempera- 
ture of the dielectric is not uniform owing 
to the heat generated in the inner con- 
ductor. If the dielectric is isotropic, the 
temperature at any point after the flow 
of heat has become steady can be readily 
written down, if we assume that the 
thermal conductivity & of the dielectric 
remains approximately constant over the 
range of working temperatures. 

If 6 be the temperature of all points 
at a distance r from the axis of the main, 
we have, since the heat entering per 
second an elementary cylinder of the di- 
electric, coaxial with: the main, must 
equal the heat leaving it, 

(erregi) = 0, | 
neglecting the flow of heat near the ends 


parallel to the length. 


Hence 
ao A 
dp re 
where A is a constant. We have, there- 
fore 


6=6, + A log (b/r), 

where 0, is the temperature of the outer 
conductor, the inner radius of which is b. 

Let us suppose that the inner conductor, 
composed of copper, is solid and of radius 
a and that i is the current density in it. 
Then if o be the resistivity of the copper 
in ohms, we have 


— 4.2 x 2 m a k ($£) — 
dTrjr=a 


é o 
aot Sa 
and thus 
A = @ ë 0/(84 k). 
Hence 

0 = 6, + (œ ë o/(8.4 k) log, (b/r), 
and | 

6, — 0, = (aè it 0 /8.4 k) log, (b/a), 
where 6, is the temperature of the surface 
of the inner conductor. 

We have assumed above that the ther- 
mal conductivity k of the diclectric does 
not vary appreciably with the tempera- 
tures likely to occur in practice. C. H. 
Lees (Trans. Roy. Soc., p. 433, Vol. 204a, 
1905) has proved that this assumption is 
permissible for paraffin wax, glycerine 
and various other insulating materials. 


1Paper read before the Institution of Electrical 
Engineers of Great Britain, November 14. 
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There appears to be a slight tendency, 
however, toward lower conductivity as the 
temperature increases. G. F. C. Searle 
(Proc. Camb. Phil. Soc., xiv, 2, p. 189, 
1907) has devised an exceedingly simple 
method of determining the thermal con- 
ductivity of india-rubber, the value of 
which he finds to equal 0.0004 nearly. 

To illustrate the values of 0, — @, 
likely to occur in practice, let us suppose 
that b = 1.649 centimetres, and a = one 
centimetre. Let us also suppose that the 
current density + is 150 amperes per 
square centimetre, that ø = 1.8 X 107°, 
and that k = 0.0006. The author has no 
trustworthy data with reference to the 
conductivities of the dielectrics used in 
actual cables, and so he takes the value of 
k for paraffin wax, which has been found 
accurately by Lees (l.c. ante). Substitut- 
ing in the formula, we get 
__ (150)? 1.8 x 10“ 

"P= “54x 0.0006. * # 
= 4° C. nearly. 

It is easy to see from the formula for 
6, — 6, that for a given value of b and 
for a given current density, the difference 
of temperature between the inner and 
outer conductors is a maximum when 

a= b/a/c = b/1.649 = 0.6065 b, 
which is the case we considered. We see, 
therefore, that the difference of tempera- 
ture between the inner and outer conduct- 
ors is probably not greater than ten de- 
grees in the most unfavorable circum- 
stances. 

It is known that the dielectric coeff- 
cient and the electric resistivity of an in- 
sulating material vary rapidly with the 
temperature. Jona (l. c. ante) mentions 
a case where a rise of temperature of 
twenty degrees centigrade made the in- 
sulation resistance of a paper-insulated 
cable fall to one-thirtieth of its original 
value, and even more striking instances 
could be given. The question of the 
variation of the dielectric coefficients of 
dry paper and of solid cellulose has been 
investigated very thoroughly by A. Camp- 


bell. The following table for oven-dried 
cellulose is taken from his paper: 
Temperature Dielectric Resistivity 
Centigrade. Coefficient. 10* Megohm-cm 
20 6.7 oe 
25 ies 1,600 
30 6.8 900 
40 7.0 30 
50 7.2 125 
60 7.3 40 
65 es 20 
70 7.5 


E is applied across the inner and outer 
conductors of a concentric main having 
an isotropic dielectric. The momentary 
stresses set up initially are the same as 


1 Proc. Roy. Soc., A, Vol. lxxviii, p. 196 (1908). 
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if the resistivity were infinite. Now 
imagine that the dielectric is split up into 
an infinite number of concentric cylin- 
drical tubes, the material of each tube 
being at the same temperature. Since 
these tubes form condensers in series be- 
tween the conductors, the quantity of elec- 
tricity per unit length in each condenser 
will be the same, and thus 

Irr 
4xrdr 
where A is the value of the dielectric co- 
efficient at a distance r from the axis and 
v is the potential at the same distance. 

Hence 


À d v = constant, 


dv AÀ 
de ar 
where A is a constant. Now A diminishes 
as the temperature diminishes, it there- 
fore diminishes as r increases. We see, 
therefore, that the effect of A varying with 
the temperature is to make the electric 
stress on the dielectric more uniform. 

If we assume that A varies with tem- 
perature according to the linear law, we 
may write 

A= Ail + a (8 — 4)} 
= A{1 + B log, (2/r)}, 
where B = a a? 1? 0 /8.4 k. It readily 
follows that the electric stress is a mini- 
mum where 
r = be — BB, 

In practice, B is very small compared 
with unity, and hence the electric stress 
diminishes as we pass from the inner to 
the outer conductor. 

Let us now suppose that the direct 
pressure E has been applied sufficiently 
long to make the electric stresses and the 
leakage currents assume their steady 
values. In this case by Ohm’s law 


d vf ee = constant, 


where p is the resistivity in ohms of the 
dielectric. 


Hence 
rdv l 
eee 
or 
_dv_ pa 
dr r?’ 


where A’ is a constant. 

Now p increases as the temperature 
diminishes and therefore as r increases. 
The variation of p, therefore, due to a 
slight temperature gradient in the dielec- 
tric tends again to make the stress more 
uniform. But if there be a drop of ten 
degrees centigrade between the inner and 
outer conductors, the electric stresses on 
the outer layers of the dielectric when the 


830 a * 


cable is loaded may be much greater than 
on the inner layers. 

It will be seen that the effect of the 
temperature gradient is to turn the iso- 
tropic dielectric into a composite dielec- 
tric, and hence it may show the phenom- 
enon of residual charge. 

Concentric Main with Composite Di- 
electric—To simplify the formula, let us 
suppose that the dielectric consists of two 
layers of different isotropic insulating 
materials at the same temperature 
throughout. Let pa, A, be the resistivity 
in ohms and the dielectric coefficient of 
the inner layer next the inner conductor, 
and let p,, A, be the corresponding quan- 
tities for the outer layer. Let r be radius 
of the cylindrical boundary between the 
two wrappings. Then if R,, R, be the re- 
sistances per unit length to the flow of 
leakage electric currents across them, and 
K,, K, be the capacities in farads per unit 
length of the cylindrical tubes formed by 
the wrappings, we have! 


K, = ee Ose _ 1s, 
'— 2log (b/r) ^ 9 x 10"” 


~< 


Às i 

K, = n x —-_ ——. 

' = 2log, (r/a) X 9x 108 
Now the leakage current 7, across an 
isotropic dielectric is in phase with the 
potential difference applied at its boun- 
daries, and the capacity current 1, is 
ninety degrees in advance of this potential 
difference. If v’, v, and v” denote the in- 
stantaneous values of the potential of the 
outer conductor, the boundary between the 
two media, and the inner conductor re- 
spectively, we have 

„vVar, 


ta R, ’ 
À 7 ee P d 7 
=K; 7 (v — v); t «=K: 77 (v —v ), 


where 2',, ta denote the leakage currents, 
and t's, 7”, the capacity currents in the 
outer and inner media respectively. We 
also have 
O E E a a A 

since the sum of the leakage and capacity 
(displacement) currents in each medium 
must equal the total current flowing 
across the dielectric. 

Let V,, V, denote the effective values 
of v’ — v and of v — v”, and let 4, and 
@, denote respectively the phase-difference 
between V, and V,, and the effective 
value of i. Then if f be the frequency 
and w == 2 r f, we have 


“TA. Russell, * Alternating Currents,” Vol. ii, p. 458. 
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tan ¢,=u K, R=f A p,/(18 X10"), ) 

and (A) 
tan ¢,=w K; Re =f, p,/ (18 x 10"). 

If, therefore, A, p, = A, po» V, and V, are 
in phase with one another, and thus 

V= V, H Vas 

where V is the effective value of the ap- 
plied potential difference. In general, 
however, A, p, is not equal to A, pọ and 
therefore V, + V, must be greater than 
V. 


Now by reciprocating the well-known 
formula? 


Av RA Lota 
A ~ R +R) + (Ly + Lo} 
for the currents in a divided circuit, we 
get 


Vi_ {R + Kearns 

V = RFR (KF Kyat) 
the formula for the voltages across leaky 
condensers in series. 


By differentiating this expression with 


respect to w it is easy to see that V, in- 
creases with w when A, p. is greater than 
A; pi. In this case the electric stresses in 
the medium next the outer conductor in- 
crease as the frequency increases, and the 
stresses in the inner medium diminish. 
If A, pa were less than A, p, the converse 
effects would take place. 

We see from (1) that, when A, pz is 
greater than A, p,, V,/V has its minimum 
value when w is zero, that is, with steady 
pressures, and its maximum value when w 
is infinite, that is, with an alternating 
voltage of very high frequency. 

The Electric Stresses with Direct and 
Alternating Pressures—The preceding ex- 
ample illustrates that the electric stresses 
to which the insulating materials may be 
subjected with direct and alternating 
pressures are sometimes quite different. 
Whether the cables break down sooner 
with direct or alternating pressures de- 
pends on the relative values of the dielec- 
tric strengths of the materials which are 
subjected to the greatest stresses in the 
two cases. Unless we know the physical 
constants and the dimensions of the vari- 
ous wrappings, it is impossible to say 
whether the cable will break down more 
readily with direct or alternating press- 
ures of the same maximum value. 

In the general case, if 

Pi Ay = pz Ap = Ps Àg = «ws 
the stresses with direct pressure will be 


the same as with alternating of the same ‘ 


maximum value. Even, however, if this 
relation between the coefficients were ap- 
proximately true at the start, it would 


1A Russell, * Alternating Currents,” Vol. i, p. 166, 
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soon cease to be true owing to the heating 
of the dielectric. Hence the electric 
stresses will, in the majority of cases, 
be different with direct and alternating 
pressures. 

At the moment of switching on the 
direct pressure the distribution of the 
electric stresses depends on the dielectric 
coefficients of the wrappings, but after a 
few seconds the distribution depends on 
the resistivities. 

With alternating pressures, as the 
author has previously pointed out, the 
mere fact that the pressures across the 
various layers are out of phase with one 
another may unduly increase the pressure 
across a particular layer. It is to be 
noticed also that at the moment of switch- 
ing on, if the cable is charged, an ex- 
cessive stress may be thrown on the .di- 
electric. For this reason, especially when 
testing cables, care should be taken to dis- 
charge them before closing the switch. © 

The Grading of Cables—Let us first 
consider the grading of cables for use on 
alternating-current circuits. As early as 
1898, Jona had constructed single-core 
cables, the insulation wrappings of which 
were arranged so that those nearer the 
core had greater dielectric coefficients than 
those more remote. The layers next the 
core were generally of rubber, and round 
them were wound layers of paper or jute 
having smaller dielectric coefficients. The 
more costly rubber insulation was thus 
concentrated where its high dielectric co- 
efficient partially relieved the excessive 
electric stress, and its great dielectric 
strength enabled it to withstand easily 
this diminished stress. The value gen- 
erally accepted for the dielectric strength 
of pure vulcanized para is fifteen to 
twenty effective alternating kilovolts per 
millimetre, or twenty to thirty direct kilo- 
volts per millimetre. 

Mervyn O’Gorman (l.c. ante p. 636) 
has shown that to get uniform electric 
stress we must have at all points in the 
dielectric 

à r = constant, 
where A is the dielectric coefficient and r 
the distance of the point from the axis of 
the cable. He suggests that by suitably 
“loading” paper insulation an approxima- 
tion to this ideal cable might be con- 
structed. 

Conclusions—(1) When part of the 
dielectric under stress breaks down, a dis- 
ruptive discharge ensues only when the 
effect of this partial breakdown is to in- 
crease the electric stress on the remaining 
portion. 

(2) The dielectric strength of air un- 
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der given conditions can be found ac- 
curately by finding the disruptive voltages 
between spherical electrodes at distances 
greater than 0.5 centimetre apart. Under 
normal conditions it is about 3.8 kilovolts 
per millimetre. 


(3) The dielectric strength of other 


gases can be found in a similar way ex- 
perimentally by the help of the tables 
given in Section 5. Helium has an ex- 
traordinary high dielectric strength. 

(4) The dielectric strength of oils can 
be found by noticing the disruptive volt- 
ages between spherical electrodes im- 
mersed in them, provided that the dis- 
tance apart is greater than 0.3 centimetre. 
An excellent way of drying oils is by let- 
ting heated air bubble through them. 

(5) In finding the dielectric strength 
of solids it is advisable, when possible, to 
embed the spherical electrodes in the ma- 
terial under test. 

(6) High-pressure concentric cables, 
having an isotropic dielectric, for a maxi- 
mum working pressure V should be con- 
structed so that 
: b = ata, 
where V/d is the maximum permissible 
working stress to which the dielectric may 
be subjected, b is the inner radius of the 
outer conductor, and a is the outer radius 
of the inner conductor. The smallest per- 
missible value of a is d. When the core 
is stranded it should be encased in a thin 
lead tube. 

(7) The effect of the temperature 
gradient in the dielectric of a concentric 
main, when working, is often to make the 
electric stress between the two conductors 
more uniform. Jona’s experiments indi- 
cate that the dielectric strengths of paper- 
insulated cables do not vary much when 
the range of temperature does not exceed 
sixty degrees centigrade. They are 
probably slightly less at the high tem- 
peratures. C. E. Skinner’s experiments 
on glass, treated cloth, mica, etc., show 
that the dielectric strengths of many in- 
sulating materials in the solid form di- 
minish as the temperature rises. 

(8) With a composite dielectric sub- 
jected to alternating pressures, the poten- 
tial difference across the layers are usually 
out of phase with one another. It is only 
in a limited number of cases, however, 
that the increase of the stress due to this 
cause has to be considered, as the leak- 
age currents are usually negligibly small 
in comparison with the capacity currents. 

(9) The effect of alternating and di- 
rect pressures in producing stresses in the 
dielectric are sometimes quite different. 

(10) High-pressure cables for alter- 
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nating or direct-current circuits should 
be graded so as to make the maximum 
electric stress on the dielectric as small 
as possible, and stranded conductors 
should be encased in thin lead tubes. 
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Twenty-five Years of Insti- 
tute History. 

At the regular meeting of the Schenec- 
tady (N. Y.) chapter of the American In- 
stitute of Electrical Engineers, held at 
Schenectady, November 1, T. C. Martin 
addressed the members on the subject, 
“Twenty-five Years of Institute History.” 

The Institute was already in existence 
in the minds of its advocates and friends, 
in 1883, long before the call to arms was 
sounded which led to its formal inaugura- 
tion in April, 1884. Mr. Martin was one 
of the principal assistants to Dr. 
Nathaniel S. Keith in the preparation of 
the circular which began the real organiza- 
tion work. 

Since the inauguration of the American 
Institute of Electrical Engineers, fifteen 
of the past-presidents have been engineers 
of great distinction, and the names of 
seventeen are attached to inventions, some 
of which are the greatest of the last fifty 
years. Eight of the nineteen past-presi- 
dents have followed the profession of 
teacher, and three have been journalists. 
Seven of the nineteen, including the pres- 
ent incumbent, were not natives of this 
country. 

Mr. Martin paid a high tribute to Ralph 
W. Pope, for his efficient services as sec- 
retary for the past quarter of a century. 
The first report presented by Mr. Pope, in 
May, 1886, showed a total of 250 mem- 
bers. The Institute has now 5,000 mem- 
bers, not including students. The aver- 
age budget in 1886 was less than $1,000; 
it is now over $70,000. 

While comparisons are not always popu- 
lar, it is only by noting the progress of 
other societies that a realization of how 
far and how fast the Institute has traveled 
can be had. In the year when the Ameri- 
can Institute of Electrical Engineers was 
organized (1884), the American So- 
ciety of Civil Engineers had 834 members. 
At the beginning of October of the pres- 
ent year it had 4,287. The American In- 


stitute of Mining Engineers had 1,381. 


On October 5 of the present year it had 
4,179. At the close of 1884 the American 
Society of Mechanical Engineers had 557 
members, and on October 1 of this year 
it had 3,335 members. The enrollment in 
the four national technical bodies aggre- 
gates about 17,000. 
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One of the most significant impressions 
in connection with the growth of the In- 
stitute has been its evolutionary character. 
At the very outset certain elements and es- 
sentials were set forth as desirable, and 
persistently, if unconsciously, the society 
has pursued the ideas of the founders. A 
perusal of the earliest volumes of transac- 
tions shows emphasis to have been laid 
upon a library, a permanent home, 
branches or chapters, raising the character 
and qualifications of membership, stand- 
ards of apparatus and tests, securing pa- 
pers on the latest advances and from rep- 
resentative men, and the interchange of 
courtesies with domestic and foreign so- 
cieties. 

It is a matter of considerable pride that 
the Land and Building Fund Committee 
of the Institute has raised, in three years, 
from about 1,000 members and friends, 
the sum of $160,000, nearly all of which 
is paid in. It is expected that its cam- 
paign of lifting the debt for its share of 
the Engineering Societies Building will be 
closed this winter by securing the $20,000 
still needed. 

The joint library in the new Engineer- 
ing Societies Building given to the na- 
tional societies by Mr. Carnegie is one of 
the best evidences of the good that fol- 
lows from the creation of the new home. 
There is installed in this library even now, 
in the earlier stages of organization, the 
best collection of engineering literature in 
the world. It is constantly securing valu- 
able accessions, and students more and 
more frequent it. Together with the 
grand public library on the next street, 
row being finished, it will constitute the 
best centre of scientific and literary inves- 
tigation through the printed word to be 
found on this continent. When Past- 
President Wheeler gave to the Institute 
the Latimer-Clark Library, he little 
thought that from such a nucleus, or so 
soon, would come in reality both the build- 
ing and the splendid larger library it now 
enshrines. 

With the housing of the Institute in the 
new building there was some fear that this 
would make for centralization and for an 
undue accumulation of power in New 
York hands. It is a noteworthy fact, how- 
ever, that never before was the establish- 
ment of branches and chapters carried on 
so strenuously. The vigor of the branches 
is a cause for profound congratulation, and 


is the best proof of general health and a 


pledge of universal interest among widely 
scattered members of the profession. 
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Steel Rails. 
At the meeting of the Central Railway 


~ Club at Buffalo, N. Y., Friday, November 


8, Franklin E. Abbott presented a paper 
entitled “Steel Rails.” This paper went 
into a discussion of the manufacture of 
steel rails as conducted at the mills of the 
Lackawanna Steel Company. The ores 
used at the Buffalo steel plant of the 
Lackawanna Steel Company come from 
Pennsylvania, northern Michigan, Wiscon- 
sin and Minnesota, with the northern ore 
in predominance. Statistics of iron ore 
mining show that fully two-thirds of all 
rail steel made in the United States comes 
from Messebe ores. Mining of Messebe 
ores is a simple process, being visible to 
the observer from the ground surface. The 
ore beds are only a shallow depth below 


` the ground surface, the depth in mines 


now being worked probably not exceeding 
fifty or sixty feet. The body of earth cov- 
ering the ore is composed mainly of gravel 
and boulders, which is stripped from the 
top of the ore beds by ordinary methods of 
moving dirt in railroad construction. The 
ores are loaded on dump cars direct by the 
steam shovel, and forwarded to the ore 
docks at Duluth and Superior. From the 
ore pockets the ore is drawn directly into 
boats and proceeds at the smelters through 
the ordinary bessemer steel-producing pro- 
cesses. The processing of the steel in 
forming the rail was described in detail. 
The chemical analysis of average bessemer 
steel rail, as made at present for heavy 
rails, runs about as follows: carbon, 0.5 
per cent; phosphorus, 0.1 per cent; sul- 


phur, 0.08 per cent; silicon, 0.12 per cent; 


manganese, one per cent; iron, 98.2 per 
cent. The quantity of carbon can be con- 
trolled by the grade of spiegel. Makers 
and users of rails are not exactly in agree- 
ment as to what the limits in carbon should 
be. Users have been inclined to increase 
carbon content somewhat faster in pro- 
portion than the increase in weight of 
rails. When a seventy-pound rail was re- 
garded as a heavy section, carbon in the 
steel ran from 0.35 to 0.40, but when the 
weights of rails reached 100 pounds per 
yard, 0.60 carbon was called for, and in 
some cases the upper limit was fixed at 
0.65 per cent. The higher carbon steel, 
0.55 per cent to 0.65 per cent, was also 
specified for lighter rails, such as eighty- 
pound and cighty-five-pound per yard. The 
eighty-pound rail was an increase in weight 
of only fourteen per cent over the seventy- 
pound rail, but 0.58 carbon, often called 
for in this weight rail, was an increase of 
fully forty-five per cent of this element 
over the lighter section. It can be seen 
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that hardening properties were raised en- 
tirely out of proportion with the increased 
weight, and the apparent consequence 
was a less satisfactory rail in the heavier 
sections. With the raising of the carbon 
content to get more elasticity and better 
wear, more failures came on through 
breakage. It was then proposed and speci- 
fied on the part of the users that phos- 
phorus should be lowered about fifteen 
per cent, making the limit not to exceed 
0.085 per cent. Practically, this can not 
be done, because of the ore conditions. If 
all the rail mills in this country were to 
undertake to fill from American ores the 
annual requirements of about 3,000,000 
tons, under 0.085 phosphorus specifica- 
tions, for bessemer rail steel, that grade of 
ore would be exhausted before provisions 
could be made to meet the yearly demand 
for rails made by any other process. 

If open-hearth steel is to succeed besse- 
mer, it will take a term of years and the 
expenditure of an enormous sum of money 
to build furnaces enough to provide the 
steel needed for rails alone. Before this 
could be accomplished it is more than 
probable that the 0.085 per cent phos- 
phorus bessemer ores would run out, and 
with an inadequate production of open- 
hearth steel, the railroads would have to 
get along with a short supply or import 
the tonnage lacking. To avoid this appar- 
ent short-cut to the end of good quality 
bessemer steel rail, the makers insist that 
the phosphorus limit shall be left as it has 
been for a number of years past, at 0.1 
per cent, and a somewhat modified car- 
bon content be used. 

The wear of the heavier-section rails has 
not been all that the users expected, even 
with the proportionally higher carbon, and 


they are loath to make any recession in 
this hardening element, fearing that by 
so doing there will still be greater loss 
from rapid wear. But the question of 
safety must have first consideration, and 
neither the makers nor users of rails will 
be justified in adding hardening proper- 
ties to get increased service that will place 
the material anywhere near the danger 
line of breakage. 

At the present time over seventy-five per 
cent of the rails used on American rail- 
roads are rolled according to the standard 
shapes and in conformity with the Ameri- 
can Society of Civil Engineers’ specifica- 
tions. One of the leading advantages to 
the manufacturer in the American Society 
of Civil Engineers’ specifications is in the 
distribution of metal in its different mem- 
bers. In the head: there is forty-two per 
cent; in the web, twenty-one per cent, and 
in the base thirty-seven per cent. 

T-rail thus far made has a greater per- 
centage of metal in the head than in the 
base. The head is in a mass with less 
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Platinum. 

The production of platinum in the 
United States in 1904 was 200 ounces, 
valued at $4,160; in 1905 the production 
was 318 ounces, valued at $5,320; in 
1906 the platinum production of the 
country amounted to 1,439 ounces, valued 
at $45,189, a fourfold increase in quan- 
tity and more than eightfold increase in 
value over the figures for 1905. 

The principal feature of interest in the 
platinum industry during the year was 
the phenomenal rise in prices for ingot 
platinum, which, beginning with $20.50 
per troy ounce on January 6, 1906, had 
on November 17 reached $38, remaining 
at this figure until the end of the year, 
after which there was another slight rise 
in price. In February, 1907, for the first 
time, a distinction was made between or- 
dinary platinum and hard platinum, that 
is, platinum rich in iridium and asmium, 
considerable iridium being allowed to 
remain alloyed in the platinum of the 
ingots. Such hard platinum was quoted 
at $41 per ounce on February 23, and 
this price held until April 6, 1907, when 
the placing on the market of more than 
100 pounds of platinum by a new pro- 
ducer interested in American develop- 
ments checked the advance, and on May 4, 
1907, ordinary platinum was quoted at 
$32 and hard platinum at $35. Then a 
gradual decline set in and the present 
price (October, 1907) is $23 for ordi- 
nary and $25 for hard platinum. 

In presenting statistics of the platinum 
industry in 1906 in an advance chapter 
from “Mineral Resources of the United 
States, Calendar Year 1906,” Dr. David 
T. Day, of the United States Geological 
Survey, quotes an article by S. I. 
Gulishambarov, of the Russian ministry 
of finance, translated in the Mining Jour- 
nal (London), summarizing reasons for 
the remarkable advance in prices, and a 
paragraph from that article is requoted 
here: 

“In the twenties of the last century, 
after the discovery of platinum in the 
Ural Mountains, the world’s output of the 


‘metal, according to data collected by the 


Russian minister of finance, amounted to 
forty poods (a pood equals a trifle over 
thirty-six pounds) per annum. The de- 
mand for it was, however, so small that 
the government had to take steps to find 
a sale for it and began buying it on its 
own account for coinage. In the sixties 
of the same century the development of 
the chemical industries in Western Eu- 
rope, and later the springing up of elec- 
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trical engineering and of the dental manu- 
facturing business increased the uses of 
platinum, but in spite of this the supply 
was still in excess of the demand.” 

All this has since changed. Statistics 
show that the United States, France, 
Great Britain, Germany and Russia re- 
quire annually quantities of the metal 
much larger than are produced, and the 
present high price is the legitimate result 
of natural conditions of supply and de- 
mand. 

The manner of occurrence of platinum 
in the United States and elsewhere, the 
methods of its extraction, its physical 
properties and its uses were summarized 
by F. W. Horton in a paper in the “Min- 
eral Resources of the United States for 
1905.” 

In the report for 1906 Dr. Day, whose 
work for the Geological Survey in con- 
nection with the experiments on the 
black sands at Portland, Ore., has done 
so much to develop platinum mining in 
the United States into a permanent and 
profitable industry, calls special attention 
to the platinum placers of the South 
American Republic of Colombia, which 
next to Russia is the most important pro- 
ducer of the mineral, and for the con- 
venience of those who desire further in- 
formation on the subject he has inserted 
a number of names and addresses of 
Colombian gentlemen exceptionally com- 
petent to write with authority concerning 
the platinum resources of their native 
country. 

During 1906 a new concentrating ap- 
paratus to use the black sands was in- 
stalled for the placer interests near 
Cariboo, Canada, and it is probable that 
this plant will yield a considerable output 
in 1907. 

The occurrence of platinum in copper- 
nickel ores in southwestern Utah and 
eastern Nevada has also been reported, 
and two companies have begun develop- 
ment work on low-grade copper-nickel 
ores in the northeastern part of Lincoln 
county, Nev. 

It is interesting to note that the im- 
ports for consumption of platinum during 
the calendar year 1906 were valued at 
$3,788,759, as against $2,173,623 in 1905, 
distributed as follows: Unmanufactured, 
1,267 pounds, valued at $390,989; ingots, 
bars, sheets and wire, 10,227 pounds, val- 
ued at $3,210,131; vases, retorts and 
other apparatus, vessels and parts thereof 
for chemical uses, $186,398; manufac- 
tures of, not specially provided for, 
$1,241. 
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Alternators for High Fre- 
quency Currents. 

In his discourse before the British As- 
sociation for the Advancement of Science, 
at the recent Leicester meeting, W. Dud- 
dell said: | 

“The simplest, and one of the earliest, 
methods for producing Hertzian waves 
for use im wireless telegraphy consisted in 
charging up, by means of an induction 
coil, a vertical insulated conductor, which 
was allowed to discharge itself to earth 
by means of a spark taking place between 
its lower end and another conductor which 
was connected to earth. To detect the 
Hertzian waves, Marconi employed an 
improved form of the Branly filings tubes, 
which is known as the “coherer.” In or- 
der to transmit messages the radiation is 
started and stopped so as to form short 
and long signals, or dots and dashes of 
the Morse code, out of which the whole 
alphabet is built up in the well-known 
way. 

“The waves travel with, as far as we 
know, the same velocity as light—namely, 
186,000 miles per second. Between the 
frequency and the velocity of propogation 
we have the relationship that the product 
of the wave-length by the frequency is 
equal to the velocity of propogation. The 
wave-lengths which are of practical use 
in wireless telegraphy at the present time 
range between 100 metres and 3,000 
metres, though, of course, it is quite 
possible to use, for special purposes, wave- 
lengths outside these limits. The corre- 
sponding frequencies used in practice are, 
therefore, between 3,000,000 and 100,000 
complete periods per second. We require, 
therefore, to produce in the vertical con- 
ductor alternating or oscillating currents 
of any frequency within this range, and 
to have a sufficient number of oscillations 
following one another without interrup- 
tion to allow of good syntony being ob- 
tained. | 

“Several experimenters have stated late- 
ly that they have built alternators giving 
these high frequencies and a considerable 
amount of power, but, so far as I am 
aware, there are no reliable data available 
as to the design of these machines. If it 
should prove possible to construct alter- 
nators for these very high frequencies, we 
shall be able to obtain a sufficient number 
of consecutive oscillations of the current 
in the aerial, of definite frequency, to en- 
able very sharp syntony to be obtained. 
Not only will this greatly reduce inter- 
ference troubles in wireless telegraphy, 
but such alternators will he of the great- 
est value for wireless telephony.” 


834 


Two Unique 


HE accompanying illustration, Fig. 
I 1, shows the controller house of 
the Pyrmont electrically operated 
bridge at the inlet of Port Jackson, cross- 
ing Darling Harbor in Australia, and ex- 
tending into the heart of the city of Syd- 
ney, while illustration, Fig. 2, shows a 
similar drawbridge at Glebe Island, also 
at Sydney, which differs in construction 
from the Pyrmont bridge in the pivot pier. 
The rubble concrete base of the Glebe 
Island swing-bridge extends to within a 
foot of low-water mark and there is a 
sandstone facing from that point to the 
top of the pier, the sheet piling of the 
cofferdam having been cut off level with 
the bed of Darling Harbor. 


Fia. 1.—CONTROLLER HOUSE OF THE PYRMONT 
ELECTRICALLY OPERATED SWING-BRIDGE. 


There was a space somewhat larger than 
was actually required for the finished pier 
first dredged out. A depth of thirty-five 
feet below low-water mark was excavated, 
the bottom being of stiff clay and then 
about 100 piles were driven twenty-five 
feet, with a follower, the heads finishing 
two feet and three and one-half feet above 
the foundation level. 

Across the flats, an octagonal cofferdam 
was constructed forty-eight fect in diam- 
eter, this being built around the founda- 
tion piles, which consisted of twelve-inch 
by twelve-inch sheet piles with tongues 
and grooves formed of four-inch by three- 
inch Oregon strips spiked to the sides. 

It may be stated that the thrust from 
one wall was balanced by the thrust from 
the one opposite by arranging the struts 
symmetrically, while the sets were spaced 
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Swing-Bridges. 


at varying depths to permit of the same 
section of timbers being used. Between 
the cofferdam and the finished outline of 
the pier a three-foot space was left to 
permit of the water getting freely to the 


settlement of the pier. 1 
important, as any mo 


foundation would be m 
ends of the swing-span 
inch is available when € 


Fia. 2.—THE GLEBE IsLAND ELECTRICALLY OPERATED Swinc-B 


pumps and prevent risk of water getting 
below the freshly laid concrete. 

The dam proved remarkably tight and 
necessitated but little pumping in spite 
of the fact that it was one of the deepest 
single-wall structures ever constructed, 
being subject to a head of forty-one feet. 
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Fic. 3.—INTERIOR oF CONTROLLER House, PYRMONT ELECTRICALLY OPERA 


The sets were easily removed as the rubble 
concrete within the dam was completed. 
Although the weight of the foundation 
is about ten million pounds, the heavy 
swing-span has been worked electrically 
thousands of times at high speeds, with no 


of soft material, overlay 
was removed by dredgin 

The banks are faced v 
from low-water mark, f 
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ing with the handsome 
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ends of the bridge. The swing-span 
weighs 650 tons and is very much similar 


to the Pyrmont electric swing-bridge. , 


The electrical operation of the Glebe 
Island bridge is similar to that of the 
Pyrmont swing-bridge described below. 


Sign 


Walt 
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bottom, sixty feet below high-water mark, 
the material being dredged out as the 
sinking proceeded until the cutting edge 
was finally bedded. In order to carry 
this huge swing-span a very substantial 
foundation was required. The water was 


2 835 
the whole weight of the superstructure of 
the swing-span is distributed to sixteen 
points on a deep circular drum thirty-five 
feet in diameter. The V-shaped castings 
locking bearing nuts are seen in Fig. 4; 
also the drum which carries on its lower 


Fic. 4.—Tue PrvoT AND Movina ELEMENT OF THE PYRMONT ELECTRICALLY OPERATED SWING-BRIDGE. 


In building the Pyrmont electrically 
operated bridge at Sydney, in New South 
Wales, the sinking of a huge wrought-iron 
caisson, forty-two feet in diameter, was 
necessary. This caisson was sunk to rock 


pumped from the caisson and it was filled 
with rubble concrete, the permanent 
caisson extending to within one foot of 
low-water mark, from which point the 
pier consists of masonry. It is stated that 


flange the upper tread. This tread bears 
on sixty-six cast-steel rollers, upon which 
the span revolves, the pivot acting in this 
case as a centre. 

The Pyrmont bridge at Sydney is 1,200 
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feet long and with its approaches has a 
total length of 1,758 feet. It is provided 
with two seven-foot paths and a forty-foot 
carriageway which is paved with wood. 

This is said to be one of the finest elec- 
trically operated drawbridges in use to-day 
and has a swing-span of 223 feet, allowing 
two seventy-foot fairways for shipping. 
The Pyrmont bridge has a floor space of 
12,000 superficial feet. While there are 
many larger electrically operated draw- 
bridges, this is said to be the first installa- 
tion where one man performs all of the 
necessary operations from one point by 
electric-motor control. 

There are two series-wound, fifty-horse- 
power motors used for slewing the bridge, 
through a horizontal shaft. Two vertical 
shafts carry pinions on their lower ends 
meshing with a rack around the pier. The 
span can be opened in half a minute but 
usually such quick work is not necessary 
although the possible quick action is of 
value in case of an emergency. The usual 
time taken is from fifty seconds to one 
minute. 

Although one motor is of sufficient ca- 


` pacity to open the span there are two 


motors used for the operation of this 
bridge for sake of economy. By means of 
cams on transverse shafts actuated by a 
motor of thirty-five-horse-power capacity, 
the ends of the spans are raised one and 
one-quarter inches. 

The Australian General Electric Com- 
pany installed the electrical apparatus and 
it ig stated the total cost of this work 
was over half a million dollars including 
the engineering expenses. 

The electrical operation of swing- 
bridges is said to be very economical and 
it has many advantages over steam or 
other forms of power. The Pyrmont 
bridge has been opened 31,207 times with- 
out, any expenditure on repairs, the cur- 
rent for operation being about one and 
one-half cents per operation of opening 
and closing the bridge, this including the 
necessary moving of end lifts and opening 
and closing of gates the cost of current 
per kilowatt being two cents. 

—____-@<-——__——_- 

Bids for Telephone Equip- 

| ment. 

The postmaster-general’s department, 
Adelaide, South Australia, will receive 


' bids until March 11, 1908, for supplying 


one common battery switchboard and 400 


subscribers’ telephones and 400 protectors. 
This is one of the most progressive com- 
monwealths, a number of improvements, 
both in telephony and telegraphy, having 
been inaugurated in Australia, under the 
general direction of the Post-Office. 
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The Utilization of Water 
Power in Chili. 

A communication to the Electrician, 
London, dealing with the utilization of 
water power in Chili, gives a brief list 
of the hydroelectric power systems now in 
operation or being installed. There is 
one near Lota of 750 horse-power. Val- 
paraiso is supplied from a plant which 
develops 3,500 horse-power. At Santiago 
a 20,000-horse-power scheme is being de- 
veloped, and there are various other more 
or less important stations under con- 
sideration. 

One of the most interesting of these 
purposes is connected with the plan to 
build a railroad from Arica, on the Pacific 
coast, to La Paz, the capital of Bolivia, 
thus giving the Bolivian capital an out- 
let to the sea. This road will be very 
difficult to build, as it is carried through 
the Andes; and although work on the 
road-bed has been started, the company 
having this in charge has not been very 
successful, and a plan is on foot to trans- 
fer it to a syndicate which is also to be 
given authority to electrify the first sec- 
tion, from Arica to Tacora. The petition 
asking for this authority was submitted 
by the Chilian government to Professor 
Salazar, of the Chilian University. ‘The 
following is a rather full and interesting 
abstract of his report: 

The points upon which a report is re- 
quired are as follows: 

1. A critical opinion upon the solution 
of the water-power problem from a tech- 
nical point of view. 

2. Presuming that the necessary water 
power exists, a report on the cost of its 
development compared with steam trac- 
tion from the following aspects: (a) 
working pressure; (b) continuity and 
permanence of the service in exploitation ; 
(c) security; (d) rapidity of communica- 
tion; (e) economy; (f) future exten- 
sions. 

The base of the question relative to 
the proposed electrification is: Does there 
exist or not an electric railway really and 
truly applicable to the present case; 
simple and economical in operation and 
maintenance, effective from the point of 
view of every emergency of the traffic; 
free, in fact, from the objections to elec- 
tric traction as applied to great railway 
lines? If these conditions are realizable, 
it 1s possible to discuss the proposed par- 
tial electrification of the Arica to La Paz 
railway under the various aspects of the 
question indicated by the director-general 
of public works. 
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sider, and which is that proposed by the 
syndicate, + e., the single-phase alternat- 
ing-current system, with commutator mo- 
tors. o 

For some time past it has been recog- 
nized that the true practical solution of 
the problem of electric railways depends 
on a combination of the following: 

1. Employment of the highest press- 
ures. 

2. Static instead of rotary trans- 
formers. | 

3. The use of a single aerial conductor. 

4. Of an alternating single-phase mo- 
tor, with a high power-factor and with 
the characteristics of a continuous motor 
as to its torque, efficiency and regulation. 

Until recently (scarcely three years) 
only the first three conditions could be 
realized; we had not got the motor. But 
the problem of the single-phase railway 
was seriously attacked in 1900, and in 
1902 the new system was tried on a scale 
compatible with genuine railway condi- 
tions. In the short space of time which 
has elapsed since then the alternating 
single-phase motor has demonstrated its 
adaptability to the most difficult cases of 
an electric railway both in the United 
States and in Europe. The characteris- 
tics of the system are: 

A. Employment of the highest press- 
ures in the feeders and in the trolley, 
with consequent great economy of copper. 
This is not possible in the continuous sys- 
tem, and only to a limited extent in the 
three-phase. 

B. The reduction of the high tension 
(33,000 to 6,600 volts in the present case) 
is effected in the same way as in every 
alternating system, by reliable and auto- 
matic static transformers of high effi- 
ciency. Thus the employment of rotary 
converters, the disadvantageous prin- 
ciples of which have already been pointed 
out, is superseded. In this respect, then, 
the single-phase system is equal in effi- 


‘ciency to the three-phase and superior to 


the continuous. 

C. The employment of a single acrial 
conductor. In this it is equal to the con- 
tinuous and superior to the three-phase. 

D. Simple, effective and economical 
regulation of speed. This operation is 
less satisfactorily realized from every 
point of view by the other two systems. 
In the single-phase the speed of the mo- 
tors is not regulated by the interposition 
of dead resistances, which waste a great 
deal of energy, but by varying the num- 
ber of turns of the secondary of the trans- 
former, which is in circuit with the 
motor, just as the driver of a steam loco- 
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motive, by moving the lever, opens as he 
pleases the admission valve. 

There is no doubt that at present the 
problem of the electrification of railways 
without regard to distance or the exi- 
gencies of the service has been solved in 
a brilliant manner by this system. The 
technical press is unanimous in this re- 
spect. 

The commercial development of the 
single-phase electric railway has begun at 
the precise moment when the supreme 
government has to decide (with regard to 
the section from the coast to Tacora in 
the Arica to La Paz railway) the ques- 
tion as to whether it should be worked by 
steam, by rack, or electrically with ad- 
hesion motors, or according to the single- 
phase system. 

COMPARISON BETWEEN THE TWO SYSTEMS 
OF TRACTION PROPOSED. 

Taking the solution proposed by the 
syndicate as practical, from a technical 
point of view, it is necessary to discuss its 
different aspects as compared with steam 
traction. 

Power—The basis of this calculation is 
the value of the power station indicated 
in the proposal to be installed at Kilo- 
metre 88. In its petition to the minister 
of industry and public works the syndi- 
cate proposed to install at Paluni three 
generators of 750 kilowatts each, with a 
fourth generator of the same power with 
its corresponding hydraulic motor as a re- 
serve. There would be besides this a 
small duplicate independent plant of 
fifty-five kilowatts for the excitation of 
the alternators and the lighting of the 
central station. Therefore, there are 3 X 
750 = 2,250 kilowatts available as total 
power. Adding the fifty-five kilowatts re- 
ferred to, we have approximately 2,300 
kilowatts. 

We can assume at full load a combined 
efficiency of seventy-five per cent for the 
alternators and the Pelton-Francis water- 
wheels, which is the experience in practice. 

Then the power of the waterfall ought 
to be eka 3,060 kilowatts, which is 

~ 0.75 
equivalent to 4,000 horse-power. 

It is stated in the petition that, accord- 
ing to the calculations of Mr. Harding, 
the power available in the River Lluta 
is 70,000 horse-power. Even supposing 
that there is an error of a cipher, and that 
the available power is only 7,000, the 
minimum permanent hydraulic power is 
almost double what is required for the 
general installation, without taking ex- 
tensions into account. It is necessary to 
calculate how much of the 2,250 kilowatts 
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of the three alternators, working at one 
time with full normal charge, would be 
utilized in operating the railway service, 
having in view the serics of losses inherent 
in this system. 

Gross power in kilowatts = 2,250. 

Efficiency (E,) of step-up transformers 
= 98 per cent. 

Average efficiency (E,) of the high- 
tension lines = 95 per cent. 

Efficiency (K,) of the reduction trans- 
formers = 98 per cent. 

Average efficiency (E,) of the trans- 
formers of the locomotive = 96 per cent. 

Average efficiency (E) of the motors 
taking into account the gearing and gen- 
eral friction up to the wheels = 76 per 
cent. 

The losses in the trolley wire may be 
taken to be included in E, and E,. 

The foregoing gives us an available 
power of Py = 2,250 X 0.67 = kilo- 


‘watts. Thus the final efficiency can be 


estimated, at the most, as sixty-seven per 
cent when the installation is working at 
full load. 

In the note under the heading of 
“Electrification” handed in by the syndi- 
cate, as a complement to the data fur- 
nished to the minister under date Octo- 
ber 11, it is stated that an efficiency of 
eighty per cent is expected. This we con- 
sider optimistic, and, as will be seen by 
the preceding study, not possible. 
COMPARISON OF THIS RESULT WITH THAT 

OF STEAM POWER. 

In the petition it is stated that all the 
locomotives will be identical. They are 
to weigh approximately thirty-six tons 
each and to be of 240 horse-power to 320 
horse-power—that is to say, of 180 kilo- 
watts to 240 kilowatts. Deduoting from 
the 1,500 kilowatts to be utilized on the 
road between Arica and Tacora the 300 
kilowatts which will be absorbed by the 
different local services in the Arica sta- 
tion, there remains an effective power for 
traction of 1,200 kilowatts—that is to say, 
five locomotives working simultaneously 
at their maximum of 240 kilowatts each, 
or, Instead, a greater number of locomo- 
tives with a less power. 

According to Davis’s tables, on gra- 
dients of six per cent, and for a speed of 
7.5 miles, an effective power of three 
horse-power is required (or 2.25 kilo- 
watts) per ton. It is therefore evident 
that a single electric locomotive of the 
maximum power indicated will not draw, 
over a six per cent gradient, at a speed 
of twelve kilometres, the 150 tons net 
represented by the steam service. It will 
be necessary to use two coupled locomo- 
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tives to do the same work as the steam 
locomotive which has been scheduled in 
the estimate for steam power. 

According, again, to Davis, to draw 150 
tons over a dry rail on a gradient of six 
per cent, a locomotive weight of sixty- 
four tons would be required. This again 
shows that for such a service two coupled 
locomotives would be required. 

The electric power available would thus 
be equivalent to steam traction in the 
initial stages of the exploitation of the 
railway, supposing that at the same mo- 
ment there were traveling from Arica to 
Tacora three trains with steam locomo- 
tives developing together 1,600 effective 
horse-power. 

In the proposal before the supreme 
government of Chili it is stated that an 
electric locomotive can draw a goods train 
loaded to 140 tons net over a six per cent 
gradient at the rate of 6.2 miles per hour, 
and that a steam locomotive could draw 
a train loaded to 150 tons net over the 
same gradient at the rate of 7.5 miles 
an hour. As with the increase of electric 
power analyzed above it is possible to 
obtain the same speed with two electric 
locomotives, it would be convenient so to 
arrange with the contractors should the 
supreme government decide to adopt elec- 
trification. , 

To resume the argument on this first 
aspect of the question, electric traction 
according to the last modified proposal of 
the syndicate can be accepted as equal to 
the calculated steam power to be used in 
the initial exploiting of the railway. 

CONTINUITY AND PERMANENCE OF THE 

SERVICE IN EXPLOITATION. 

` This question must be treated generally, 
and also with reference to the special 
local circumstances, the nature of the 
service, etc., matters which can modify in 
one sense or another the conclusions es- 
tablished for the first case. 

The continuity and permanence of the 
service on an electric railway operated by 
water power is necessarily subordinate to 
the conditions of material security which 
characterize the entire hydroelectric sys- 
tem, both as a whole and in detail. Along 
with these conditions there should be a 
capable permanent technical board, and, 
it may be unnecessary to add, a vigilant 
and far-seeing administration. There is 
suflicient experience accumulated in other 
countries to prove that the hydroelectrifi- 
cation of railways has given, and is giv- 
ing, entirely satisfactory results in this 
respect. For example, in Italy, which is 
not cited as a model in the matter of rail- 
ways, {wo comparatively long lines in 


ELECTRICAL REVIEW 


mountainous districts between Varese and 
Milan were electrified four years ago, 
with a result that confirms this statement. 

It is worth noting, in passing, that in 
both these cases electrification was decided 
upon as a result of the reports of engineers 
who were commissioned to inquire whether 
it was convenient or not to substitute 
electric traction for steam. One of these 
lines, that of Valtellina, which I have al- 
ready referred to, is exclusively hydro- 
electric. 

In a recent investigation ordered by the 
directors of the Erie Railroad Company 
(United States) (a railway actually in 
course of electrification), the investigat- 
ing engineer reported that the Valtellina 
Railway, after three years of electric work- 
ing, not only maintained perfect continu- 
ity in the service, but demonstrated its 
capacity to deal with every class of heavy 
and complicated traffic which could be 
dealt with by steam power. 

It should be noted that in the case 
quoted the system employed is three-phase 
with double-trolley aerial conductor, a 
system decidedly less simple and less 
easily managed as a whole than the mod- 
ern single-phase system proposed as an 
alternative to steam for the line from 
Arica to Tacora. 

The stability of hydroelectric installa- 
tions, with their transmission lines, when 
well designed and constructed, has been 
demonstrated by the slight damage suf- 
fered by the Valparaiso installation as a 
result of the earthquake of August 16 
last. 

With regard to any special circum- 
stances that might enter as factors against 
the proposed electrification, we know of 
no others than those which have been put 
before the supreme government. The fol- 
lowing extracts from this document should 
be mentioned : ) 

“The route which the railway must 
traverse in the Lluta valley is very varied ; 
the river has acute deviations, the hills 
are abrupt, at times almost vertical, and, 
while their summits rise to heights of 
1,500 metres, their bases present constant 
natural changes of formation, besides 
which there are thousands of points where 
there are frequent land-slips, which makes 
the selection of the Hne very difficult.” 
“Along a distance of thirty miles the con- 
struction of the line will be very difficult, 
and will be exposed during its exploita- 
tion to accidents from land-slips, from 
falling rock, and from the inroad of the 
waters of the river.” Finally, mention is 
made of the intense cold of fifteen to 
twenty degrees below zero in the night, 
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even in summer. This may cause break- 
age of the electric conductors, with con- 
sequent interruption of traffic. 

It is to be supposed (continues Pro- 
fessor Salazar) that these circumstances, 
of a purely local character, have been 
taken into account by the engineers of the 
syndicate and of the Westinghouse com- 
pany in the preparation of the electrifica- 
tion proposal. In that case we may say 
that if good work, good technical direc- 
tion and good administration are com- 
bined, there is no reason to fear the con- 
tinuity and permanence of the service in 
exploitation. 

SECURITY. 

Under this head we must consider the 
comparative guarantee between an elec- 
tric and a steam system with respect to 
accident which can occur in the service. 
It is unquestionable that the most serious 
danger will be due to the steep and pro- 
longed gradient across a deep and tor- 
tuous valley on a considerable portion of 
the line. In equal circumstances electric 
traction is more secure than steam trac- 
tion, since, besides the most efficient sys- 
tem of brakes that can be used in steam 
traction, there will be the powerful re- 
source of electric braking. If the func- 
tion of this latter is of the greatest im- 
portance from an economic point of view 
in the descents, it is not less important 
as a preventative of accidents. For this 
purpose it is necessary that the staff of 
the train be familiar with its use, and not 
consider it merely as an - emergency 
brake. 

It has recently been proved in Halifax 
(England) that electric cars running at 
the rate of thirty miles per hour down a 
gradient of four and one-half per cent 
can be brought to a standstill within a 
distance of about 350 feet in thirteen sec- 
onds after the exclusive application of the 
electrie brake. 


With regard to the dangers peculiar to , 


an clectrie line such as that from Arica 
to Tacora they can be considered as un- 
important, judging by experience else- 
where. There are already clectrie rail- 
ways in exploitation on the single-phase 
system in Italy, Austria, Germany, Swit- 
zerland, France, Sweden, Belgium and in 
North America, The pressures employed 
in the trolley wire are up to 3,000, 6,000, 
10,000 and 15,000 volts. In Sweden a 
pressure of 20,000 volts has just been tried. 
In no case has danger either to the rail- 
way staff or to the public been expe- 
rienced, 
RAPIDITY OF COMMUNICATION, 
Itinerary—From the beginning the 
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comparison in this respect is in favor of 
electricity. Steam engineers have insisted 
in every case that electric traction is more 
costly, at least when water power has not 
been employed, or when electrification is 
proposed in countries where the fuel 
necessary for steam locomotives is cheap. 
But they have not been able to deny that 
the electric system is necessarily superior 
in respect to conveniences of traffic and 
for many other reasons. In this connec- 
tion it is sufticient to bear in mind the 
following qualities characteristic of elec- 
tric traction in general: diminution of 
loss in time in stopping and starting of 
trains; saving of the time necessary to the 
intake of water and coal; velocity, inde- 
pendent of the ability of firemen to keep 
up steam pressure, principally in ascend- 
ing gradients; facility in varying the size 
of trains that these may correspond with 
the necessities of the service, thus avoid- 
ing useless work, ete. Such is the flexi- 
bility of the electric system that the abil- 
ity to move rolling stock with equal power 
is much greater than with steam power. 
Even in England, the country of cheap 
coal, electrification is being adopted in 
many cases, not so much for economy in 
the traction of trains as for the other ad- 
vantages already pointed out, with their 
consequent improvement in the itinerary. 
It is superfluous to add, with regard to 
the present report, that the conclusion 
favorable to the electrification of the line 
from Arica to Tacora presumes that the 
conditions stipulated as to technical direc- 
tion and management are to be satisfac- 
torily fulfilled. 

As a last reflection under this heading: 
It would not be prudent to establish steam 
and afterward electrify, and it would be 
unwise to work both systems at the same 
time, as the electrie system would not then 
be properly developed. 

ECONOMY OF EXPLOITATION. 

The contracting syndicate in its cesti- 
mate approximates the vearly saving by 
the adoption of electrification on the sec- 
tion from Arica to Tacora at $190,000. 
In the last petition to the minister of 
industry this result is modified still more 
favorably. “Mr. Harding,” says the syn- 
dicate, “caleulates that the annual saving 
to the government by electrification will 
reach $300,000, that is to say, the in- 
creased cost of carrying out the installa- 
tion would be redeemed in about three 
years.” 

To verify this calculation without en- 
tering into details of slight importance it 
will he sufficient to analyze the following 
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items: (1) cost of electric energy; (2) 
cost of fuel. 

The determining factor of cost per kilo- 
watt-hour in an electric installation is the 
“load-factor.” This factor, in the present 
case, will be fifty per cent or a little less, 
a very favorable factor according to our 
present experience. The syndicate calcu- 
lates that the traffic of the five daily 
trains, of more or less than 950 tons each, 
would absorb energy from 14,000 to 
15,000 kilowatt-hours. Adding to this 
the consumption in Arica, with the 300 
kilowatts set aside for this station, we 
arrive at a consumption of 18,000 kilo- 
watt-hours per day, or the half of the 
100 per cent represented by the product 
24 X 1,500 = 36,000 kilowatt-hours, pre- 
suming twenty-four hours working per 
day. 

Now, for a hydroelectric installation of 
2,250 kilowatts in the primary station, 
and with the favorable load-factor of 
fifty per cent of the total useful energy 
produced, an estimated cost per kilowatt- 
hour of 0.36 to 0.72 cent might be 
taken as reasonable under ordinary cir- 
cumstances. But, treating of an installa- 
tion so far removed from the centres of 
industry, and with obligations so serious 
as that of an international railway, it is 
wiser to make allowance for an ample 
technical staff, for depreciation, ete. We 
would add twenty-five per cent to this 
price and raise the estimated cost per unit 
to 0.54 cent. The syndicate estimates 
that eighty per cent of the current can be 
delivered at the rails, which is not in ac- 
cordance with our estimate of sixty-six 
per cent after a careful allowance for the 
inevitable losses in the system. 

Taking the last figure, the resulting 
cost per unit used would be 0.8 cent, that 
is to say, fifty per cent greater than the 
cost per unit fixed by the syndicate, by 
which the total annual cost of the energy 
consumed is estimated at $23,000. Ac- 
cording, therefore, to our calculation, the 
total annual cost will be $34,500. The 
difference between the estimates amounts 
to $11,500, and but slightly affects the 
total saving of $300,000 estimated by Mr. 
Harding. This conclusion is very. im- 
portant, as it shows that even after doub- 
ling the estimated cost of the production 
of energy the exploitation of the railway 
would be much cheaper by electricity than 
by steam. 

In the syndicate’s note on “Electrifica- 
tion” the basis of calculation for the cost 
of coal in a steam system is taken at 0.544 
kilogramme per ton-kilometre. The daily 
traffic is estimated at 154,000 ton-kilo- 
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metres. Thus in 300.working days, and at 
the rate of 0.544 kilogramme per unit, 
the annual consumption of coal would 
be 25,000 tons for up trains. Adding to 
this the smal] consumption for the trains 
coming down the gradient, Mr. Harding 
arrives at the grand total of 25,950 tons. 
At $8.12 per ton delivered in Arica this 
consumption represents a cost of $215,- 
000. Beyond this figure the cost of carry- 
ing the coal is taken as 3.6 cents per ton 
per kilometre over eighty-one kilometres, 
making a total of $76,000. In this way 
the syndicate fixes the cost of coal alone 
with a steam system at $286,000. 

We consider this calculation somewhat 
excessive, for the following reasons: The 
effective consumption (not calculated) on 
the Tabon section between Santiago and 
Valparaiso on a gradient of two and onc- 
quarter per cent and with an average 
speed superior to that fixed for the Arica 
to Tacora line is approximately as follows 
per train-kilometre: Express trains, 
twenty-six kilogrammes; ordinary trains, 
thirty kilogrammes; goods trains, thirty- 
three kilogrammes. The weight of these 
trains varies from 250 to 300 tons. Tak- 
ing the most unfavorable case (thirty-three 
kilogrammes per twenty-five tons), the 
average consumption of coal (principally 
Australian, which would be the same as 
that which would be used on the La Paz 
Railway) is only 0.132 kilogramme per 
ton-kilometre. Would, therefore, the cal- 
culation of 0.544 kilogramme (four times 
greater) be justified simply on account of 
a gradient one-half greater and with a 
narrow gauge and rack? If so, the case is 
still stronger for electricity. 

In the meantime, however, we will 
adopt a basis of calculation only three 
times greater, t. e., 0.396 kilogramme in- 
stead of 0.594 kilogramme. Thus the 25,- 
950 tons annually are reduced to less than 
19,000, and the final item of $286,000 to 
only $209,000, or a difference of $77,000. 
As the calculated difference in the cost of 
electrice energy is $11,500, the sum of 
these two items must- be subtracted from 
the $285,000, which makes up the $300,- 
000 estimated by Mr. Harding as the 
amount to be saved by electrification. 
After this deduction there is still a 
balance in favor of electrification of $199,- 
000, and this is that given in the original 
estimate of the syndicate at the beginning 
of 1907. 

It is further pointed out, in the syndi- 
cates later proposal, that the results of 
the following items of comparison have 
not been taken into account: (a) Neces- 
sity for two firemen in the rack locomo- 
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tives; (b) cleaning of the boilers, fur- 
naces, etc.; (c) saving of fuel in the work- 
shops. To this we would add the differ- 
ence in expenditure on maintenance of the 
permanent way, which is much less with 
electricity than with steam. 

As an illustration, we will make a com- 
parison respecting the cost per ton-kilo- 
metre calculated for this line and the 
actual cost of the railway of Valtellina. 
In the present case thirty millions of ton- 
kilometres are to be dealt with annually 
at a cost which, for reasons previously 
given, we will raise from $64,000 to $72,- 
000; the result is 0.61 cent Chilian 
gold per ton-kilometre. In the case 
of Valtellina the cost of hydroelectric 
exploitation, after the first year in which 
the line was taken over by the Italian 
government, was only 0.34 cent per ton- 
kilometre. 

If the medium gradient in the Arica- 
Tacora line is necessarily many times 
greater, the difference in the calculated 
cost leaves an ample margin. 

Future Extensions—These will be easily 
carried out without interruption to the 
traffic, and will be less costly per unit 
than in the primary installation. In fact, 
this includes the entire trolley line with 
steel suspension, which is supposed to be 
double according to recent- practice. As 
the copper conductor, for mechanical rea- 
sons, must have a minimum section of 
2,000 mils to 2,500 mils, there is sufficient 
margin for increasing the current and 
pressure to double, if this were necessary 
for future extensions. From this it can 
be deduced that these extensions would be 
limited to the following: (1) The hydro- 
electric plant to an extent equal to or 
greater than the first installation. (2) 
The number of high-tension feeders and 
the corresponding substations with static 
transformers. There would be no neces- 
sity to change the trolley line. 

The cost per kilowatt for the effective 
pressure calculated above at 1,500 kilo- 
watts is a little more than $500. Limit- 
ing the extensions to the parts of the in- 
stallation indicated, the cost per useful 
kilowatt added would be much less than 
this sum. 

Résumé and Conclusions—-The present 
report deals primarily with electrification 
from a technical point of view, presuming 
the exactness of the data given as a basis 
for the proposal; secondly, with regard to 
the comparative results of steam and elec- 
tric traction under their different aspects, 
as referred to by the director of public 


works. From this double study the fol- 
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lowing ; conclusions, sufficient to form a 


decision, can be deduced: 

1. The electrification of the railway 
from Arica to La Paz in the section 
from Arica to Tacora (100 miles) is tech- 
nically and economically realizable with 
the single-phase system, which is that 
proposed by the syndicate of public works. 

2. The annual economy resulting from 
the electrification can be taken as not less 
than $200,000, as calculated in the first 
place by Mr. Harding. 

3. The realization of this economy, the 
continuity and permanence of the service, 
as well as the security and punctuality of 
the traffic, necessitate the following condi- 
tions: (a) A complete and well-executed 
installation. (b) Ample and well-selected 
technical staff. (c) A vigilant and far- 
sighted administration. 

Unless these conditions can be perma- 
nently maintained, electrification would 
not be advisable, as the expectations which 
justify its adoption would not otherwise 


be realized. 
—_-@-—___ 


The Tenth Anniversary Cele- 
bration of the Merchants’ 
Association of New York. 


The Merchants’ Association of New 
York celebrated its tenth anniversary on 
Thursday, November 14. There was a 
meeting and reception for its members 
and their guests, and a buffet luncheon. 
The presiding officer of the meeting was 
Clarence Whitman, who has been presi- 
dent of the association since 1903. 

One of the principal speakers was 
George Bruce Cortelyou, secretary of the 
Treasury. In the course of his address, 
Mr. Cortelyou spoke as follows: 

“We have learned some things by ex- 
perience recently, by a very trying ex- 
perience for many of you, but one from 
which I hope you are even now rapidly 
recovering. Experience is of value only 
as we profit by it. Let us hope, then, that 
in what we have just been through we 
have all had that kind of experience. 
Among other things we have learned what 
it means to stand steady in times of storm 
and stress. We have learned, too, more 
fully perhaps than heretofore, the value 
of credit in the business world, and have 
had brought home to us anew the fact 
that it is a most delicate part of a most 
delicate mechanism. We have learned 
where weak places were, where improper 
practices obtained ; we have learned again 
the value of cooperation. 

“In some directions what was weak has 
been strengthened ; and, what is all-impor- 
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tant, if any man has been guilty of a 
violation of trust that makes him amen- 
able to the law, we may feel confident thai 
its processes, in orderly manner, regard- 
less of sensational incitement for or 
against him, will be evoked in the interest 
of the public. 

“The financial institutions of this great 
city have had, during the past three weeks, 
one of the severest tests that they have 
ever undergone; and when the people of 
the country realize, as those of us who are 
familiar with the conditions realize, what 
they have done to stay panic and reestab- 
lish confidence, the measure of public ap- 
proval of their service will be large indeed. 
Other great commercial and industrial 
centres have cooperated, and back of them 
all has stood the government as represent- 
ing all the people, secking to aid only 
legitimate interests and to render assist- 
ance to every state and every section. 

“It is a time when every citizen should 
assume his share of the burden. The 
hoarding of money, the exaction of un- 
necessarily harsh requirements in business 
dealings, but retard our return to normal 
conditions. The hoarded money should be 
put back in the banks, and the exactions 
of bankers and merchants should be pro- 
portioned only to actual business neces- 
sities. To do otherwise is not only un- 
patriotic, but unwise. I believe that if 
this money of the country, wherever 
hoarded, were at once put back to fulfil 
its functions in the channels of trade, 
there would be, within twenty-four hours, 
an almost complete resumption of business 
operations. I doubt whether we can in 
any way estimate the loss that has fallen 
upon those who have, either from selfish 
or misguided motives, thus drawn their 
money from places of more than reason- 
able safety to put it where it has been lost 
through robbery or fire or other mis- 
fortune. 

“During periods of anxiety and unrest 
the President and his advisers are appealed 
to from all quarters with suggested reme- 
dies for existing evils. Some are worthy 
of serious consideration, but many—very 
many—do not fall within that classifica- 
tion. A case in point is the suggestions of 
various kinds that are now made for cur- 
rency reform. The subject is one of great 
concern to every citizen, and it must have 
the fullest and most careful consideration. 
we must not be hurried into ill-considered 
legislation. Panic in legislation 1s worse 
even than panic in business, for it strikes 
at the foundation of government.” 
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The Faraday Society. 

The thirty-first ordinary mecting of 
the Faraday Societv was held on Tues- 
day, October 29, at the Institution of 
Electrical Engineers, 92 Victoria street, 
S.W., London, England. 
more, M.Sc., was in the chair. 

The chairman announced that Sir 
Oliver Lodge had accepted the invitation 
of the council to succeed the late Sir 
William Perkin as president of the so- 
ciety. 

A paper on “The Electrolysis of Salt 
Solutions in Liquefied Sulphur Dioxide 
at Low Temperatures,” communicated by 
Dr. Bertram D. Steele, was read in ab- 
stract by the secretary. 

This is a preliminary account of the re- 
sults at present arrived at in the course 
of a general study of the electrolysis of 
salts in liquefied gases. The present paper 
deals with the case of a solution of potas- 
sium iodide in sulphur dioxide. Elec- 
trodes of various materials were used, 
and the changes at anode and cathode 
were carefully studied. With platinum 
or mercury cathodes a very rapid diminu- 
tion of current (depending on the initial 
current density) due, in the author's 
opinion, to a film of sulphur, was ob- 
served. Potassium sulphite with an ad- 
mixture of sulphur was after continued 
electrolysis found to be deposited on these 
cathodes. Using silver, copper, or iron 
cathodes of large area, a constant current 
was maintained, the sulphides being 
formed in these cases. Iodine was formed 
at the anode, being either liberated or 
found in combination, depending on the 
metal employed. No potassium as metal 
was found to be deposited on the cathode. 

The author concludes that sulphur 
cations exist in the solution. 

Measurements of conductivity and 
ionic velocities have also been made, and 
the results obtained will be published in 
due course, 

Dr. T. M. Lowry was skeptical as to 
the existence of sulphur ions. He thought 
secondary reactions would explain Dr. 
Steele’s observations. | 

A paper by F. E. Weston, B.Se., and 
H. Russell Ellis, B.Sc., on “The Action 
of Aluminum Powder on Silica and Boric 
Anhydride,” was read in abstract by Mr. 
Weston, who showed, on a small scale, 
some of the reductions described. 

The authors have studied the action 
of aluminum powder upon boric anhy- 
dride and silica respectively. It is shown 
that in the case of boric anhydride the 


reducing action of the aluminum depends 


N. T. M. Wils- . 
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upon the fineness'of both the aluminum 
and the boric anhydride. Æg.: 

(a) Mixtures in molecular proportions 
of the finest obtainable aluminum pow- 
der and powdered B,O, that has passed 
through a sieve of 14,400 meshes to the 
square inch react at once, in the cold, 
when started with a fuse of Mg ribbon 
and BaO, powder. 

(v) Mixtures in proportion of Al, to 
2B,0, only react when heated to dull red- 
ness in a muffle furnace. 

(c) Similar mixtures to (a) and (b), 
but using B,O, that has only passed 
through a sieve of 3,600 meshes to the 
square inch, only react when heated to 
300 degrees centigrade and dull redness 
respectively. 

The products of the reaction were 
shown to be Al,O, and mixtures of boron 
with aluminum borides, the latter pre- 
dominating in the mixture containing 
molecular proportions and the former in 
the other mixture. 

In the action of ahiminum upon 
silica the authors used for the latter 
kieselguhr, precipitated silica, and fine 
silver sand. Here again the action took 
place more readily with the finer varieties 
of silica, the speed and energy of the re- 
action being in the order—precipitated 
silica, kieselguhr, silver sand. 

The action took place in the cold with 
precipitated silica and kieselguhr on 
being started with a fuse of Mg and 
BaO,, when the constituents in the mix- 
ture were in the ratio of 3510, to 8Al; 
when the mixture contained the constitu- 
ents in the ratio of 3Si0, to 4.41 the re- 
action only took place on heating the 
mixture to dull redness. When sand was 
used the mixture had to be heated to a 
dull redness in each case before the action 
commenced, and in the mixture contain- 
ing 3Si0, to 4Al free sand and free Al 
were found in the product. | 

The products of the reaction contained 
in all cases Al,O;, silicon (as shown by 
the production of SiCl,), and probably 
some silicides of Al. 

Dr. R. Seligman suggested that some 
of the heat required in these reactions 
was furnished by the aluminum or boron, 
as the case may be, burning in the air. 
The fireproof slags obtained in many 
cases were being used for making acid-re- 
sisting crucibles and for other industrial 
purposes, 

Dr. F. M. Perkin pointed out that the 
difficulty of getting a fusible slag in all 
cases prevented the preparation in a pure 
state of products like boron and silicon. 


git 


Dr. F. M. Perkin and T.' Pratt 
read a paper on “The Reduction of Metal- 
lic Oxides with Calcium Hydride,” and 
illustrated some of the reductions. 

When copper oxide is mixed with cal- 
cium hydride in proportions correspond- 
ing to 2CuO + CaH, = 2Cu + CaO 
+ H,O, and ignited by means of a match, 
a vigorous reaction ensues, and volumes 
of steam are given off. On cooling a 
black mass is obtained, which on treat- 
ment disintegrates, owing to solution of 
calcium oxide, and metallic copper in a 
state of fine division is obtained. Pyrolu- 
site, hematite, and tin stone all behave 
in a similar manner. Zinc oxide appears 
not to be reduced. Lead sulphide and 
antimony sulphide both react vigorously, 
and during the reaction the mixture 
swells up considerably, rising up out of 
the crucible in a evlindrical form. Very 
little metal is produced, the bulk of the 
product being a dark gray mass, which 
appears to be a compound of the metal 
with calcium and sulphur. 

Borax and boric anhydride also react 
with calcium hydride when the mixture 
is strongly heated in a muffle furnace. 
Silica in the form of fine sand only re- 
acts after prolonged heating, but reaction 
takes place more readily when kieselguhr 
is employed. Wolframite and rutile only 
react with difficulty. 

Experiments were also tried with 
metallic calcium and wolframite. In this 
case a particularly vigorous reaction takes 
place, the tungsten being melted and be- 
ing obtained on cooling as a hard regulus. 
The heat is so great that the calcium oxide 
is also melted. Rutile is also reduced by 
calcium; the reaction, however, is not so 
intense, and the titanium and calcium 
oxide are not fused. 

The action of metallic calcium upon 
metallic chlorides was also studied. Man- 
ganese ' chloride and cadmium chloride 
are readily reduced. When metallic cal- 
cium and strontium chloride are mixed 
together in molecular proportions and 
ignited by heating in an iron crucible by 
means of the blowpipe reaction ensues— 

SrCl, + Ca = CaCl, + Sr. 
Very little metal, however, is obtained, 
probably owing to the formation of a 
subchloride, CISr — CaCl. On adding 
two atoms of calcium the reaction is in- 
tensely vigorous, and the metal is ob- 
tained as a fused regulus. With barium 
chloride the reaction is less vigorous. 
With the alkali metals very vigorous re- 
actions also take place. 
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Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
December 3 for the following electrical 
supplies: One electrically driven ambu- 
lance for delivery at the Naval Medical 
School Hospital, Washington, D. C.; 
twenty water-tight annunciators, 71,600 
feet electrical cable, 6,500 feet interior 
cable, miscellaneous electrical supplies, 
4,000 miscellaneous fuses and 30,750 feet 
lighting and rubber-covered wire for 
delivery at New York city; 125 eight-way 
distribution and feeder junction boxes, 
17,000 feet steel enameled conduit, 
seventy-four desk and bracket fans with 
spare parts, twelve portable ventilating 
sets, 12,500 feet single and twin-conductor 
wire, and 26,800 miscellaneous fuses for 
delivery at League Island, Pa.; 1,500 fect 
copper cable and one 220-volt, semi-en- 
closed motor for delivery at Washington, 
D. C.; four generators with spare parts 
and one fifteen-horse-power, semi-enclosed 
motor for delivery at Boston, Mass.; one 
125-volt generating set and 5,000 feet 
single and twin-conductor wire for de- 
livery at Portsmouth, N. H.; one one- 
horse-power clectric motor for delivery at 
Pensacola, Fla. 

The bureau will open bids on December 
17 for the following electrical supplies: 
4,800 fect conduit, 250 thirty-two-candle- 
power lamps, 4,800 feet rubber-covered 
wire and three switchboard cabinets for 
delivery at Puget Sound, Wash.; 500 
Leyden jars and twenty sets of receiving 
points with glass jackets for delivery at 
Mare Island, Cal. 

— 0M 


A Corporation with a Soul. 


In the November issue of the West 
Coast Magazine. published at Los Angeles, 
Cal.. John S. McGroarty has written a 
very interesting story entitled “A Cor- 
poration with a Soul.” This deals with 
ihe spirit of affection and cooperation 
which obtains throughout the entire or- 
wanization of the Edison Electric Com- 
pany, of Los Angeles, Cal. The begin- 
nings of this company were the humblest, 
and its growth has been marvelous. From 
its inception to the present hour its his- 
tory is a history of men. The author 
knows of no institution the wide world 
over that has shown, with greater em- 
phasis, what men can do, the wonders 
they can perform, and the obstacles that 
they can overcome. 

The early work of H. H. Sinclair, the 
pioneer in electrical development in the 
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Redlands of California, is described, and a 
tribute is paid to John B. Miller, presi- 
dent of the company. The creed conceived 
by S. M. Kennedy, general agent of the 
company, is rehearsed, and a sketch of the 
Ten-Year Club, an organization open to 
every man who has been in the employ of 
the company for that period of time, is 
given. 
— 0 

A New Filament for Incan- 

descent Lamps. 

Among the patents which have been is- 
sued recently are two bearing on the 
manufacture of an incandescent filament 
and process, issued to Eugene McOuat and 
Henry W. F. Lorenz. These were issued 


‘¢ ZENITH” INCANDESCENT LAMP. 


on October 22, and are numbered, re- 
spectively, 869,012 and 869,013. The in- 
vention relates principally to the manu- 
facture of filaments and glowers such as 
are used in incandescent electrie lamps, 
the object of the invention being to pro- 
duce a filament having high efficiency and 
a long period of usefulness. 

In preparing the filament according to 
this invention, a core such as a carbon 
filament is selected, this heing coated with 
a mixture of silicon and metal or metals. 
This coating is apphed preferably by 
preparing a caramel solution carrying a 
mixture of silicon and metal in mechanical 
suspension. In this solution the carbon 
filaments are dipped in such a way as to 
take on a coat of the prepared material. 
The filaments are then baked so that the 
coat becomes dry and incorporated with 
the filament. The baking preferably takes 
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place in an indifferent gas, and the tem- 
perature is raised to a point sufficiently 
high to bring about a reaction between the 
silicon and the metal. In this way a 
silicide-coated filament results. 

The silicide may he incorporated with 
the filament by other processes such as 
the collodion process. This general process 
consists in dissolving cellulose, such as 
cotton, in nitric acid, hydrochloric acid or 
zinc chloride, and the plastic solution ob- 
tained is then forced through a die, hard- 
ened with alcohol, and afterward carbon- 
ized. According to this invention, while 
the mass is in a plastic state there is mixed 
with it a quantity of silicon and a metal, 
both in a finely divided state. All of the 
metals that have a high melting point, 
except those of the platinum group, may 
be used. 

The silicide filament may also be made 
by an impregnation process, in which the 
entire core of the filament is impregnated 
with the silicide. In this instance a car- 
bonizable thread is soaked in a mixture 
containing silicon and a metal, and after- 
ward carbonized and the silicon converted 
into a silicide by a high temperature. 

Instead of using silicon and a metal in 
the process, which involves the use of a 
caramel solution, the silicide may be used 
directly, in which case a caramel solution 
is made in which a quantity of silicide is 
mixed. The silicide is then deposited di- 
rectly upon the carbon cores by dipping 
them in the mixture. The filaments are 
afterward baked in the usual manner to 
harden the coat and carbonize the caramel 
solution with the silicide on the carbon 
core; or the filament of carbon can be 
flashed in a mixture of a volatile silicon 
and ‘volatile metal compound, thus de- 
positing silicon and metal simultaneously 
upon the carbon core. At a high tempera- 
ture the silicon and carbon unite to form 
a silicide coat. 

An illustration of an incandescent lamp 
which has been produced, utilizing this 
filament, is shown herewith. This lamp 
has been designated by the inventors as 
the “Zenith” incandescent lamp. It is 
stated that lamps equipped with filaments 
made by this process have burned for 100 
hours at an efficiency of 1.8 watts per 
candle, with an output of twenty candle- 
power. It is expected to do even better 
than this in the near future. 


The Marconi wireless telegraph station 
at Siasconset. Mass., was destroyed by fire 
on the morning of Friday, November 15. 

fan) $ 
This station was the first to be established 
on this coast for commercial business. 
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The Early Development of the 
Edison Incandescent 
System. 

A meeting of the New York section of 
the Illuminating Engineering Society was 
held at the Engineering Societies Build- 
ing, Friday evening, November 14, to 
listen to an illustrated lecture by W. S. 
Andrews, of: Schenectady, N. Y., on the 
early development of the Edison incan- 
descent lighting system. Before starting 
his lecture, Mr. Andrews said that the 
announcement that the lecture would be 
on “Pioneer Electrie Lighting”? was too 
broad for his topic, as he intended to 
confine himself to his personal experiences, 
Which were entirely limited to work with 
Edison. For this reason, reference to the 
carly work of others would not be made. 

Mr. Andrews then sketched briefly 
Edisons work between 1880 and 1890, 
and showed, by means of lantern slides, 
much of what had been accomplished. 
He explained some of the early difficulties 
which had been encountered, such as that 
of insulating the first underground con- 
ductor. In the first attempt to distribute 
current in this wav, bare wire had been 
uscd—of course, with failure. The final 
Insulation, which had been used satisfac- 
torily for about three months, was ob- 
tained by winding soft rope around the 
wire, and then coating this with tar. A 
photograph was shown of the old Edison 
laboratory at Menlo Park, N. J., which 
was lighted in this way by lamps placed 
on posts. Two or three of the earlier types 
of lamps were also shown, some of these 
having pecuhar forms, and the interiors of 
the various factories at which the work 
was done were illustrated. 

Mr. Andrews dealt briefly with the 
progress in developing the system, and 
showed photographs of those carly sta- 
tions, which were notable for various rea- 
sons, each being, generally, the first at 
which a noteworthy advance in the art 
was made. Mr. Andrews also related a 
number of interesting personal experiences 
and anecdotes of Edison. 

The meeting was rather noteworthy, as 
there were present nearly a dozen men 
who had been associated with Edison in 
this development. The first of these called 
upon was T. C. Martin, of New York, 
who told briefly of his connection with 
Edison from 1877 to 1879. To indicate 


how great had been the development of- 


the electric lighting industry since it was 
first started, he stated that, according to 
the statistics of the United States Depart- 
ment of Commerce and Labor, the capital 
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to-day invested in the art is close to a 
thousand million dollars. 

The interesting attempt to drive a 
dynamo by the first 100-horse-power, 
direct-connected, high-speed engine, to 
which reference had been made by Mr. 
Andrews, was explained more fully by 
C. L. Clarke. This was a Porter-Allen 
engine designed to run at 600 revolutions 
a minute. When started and gradually 
brought up to speed by Mr. Porter, it 
made so much noise that all but three of 
the spectators left the room. As it was 
Mr. Porter's engine, he was obliged to 
start the engine and to see the test out. 
Edison naturally would show no timidity, 
and Mr. Clarke said that he himself was 
too young to know the risk. The engine, 
however, was brought up to 750 revolu- 
tions, but after running for a short time 
it was decided that it was not safe. The 
plans were thereforé changed, and an en- 
gine of the same output, but running at 
350 revolutions a minute, was attached to 
the dynamo. 

The next speaker was J. W. Lieb, Jr., 
who had started out under Mr. Andrews. 
He gave briefly some of his experiences in 
developing the system in this country and 
its introduction into Italy, and called at- 
tention to the fact that the svstem, as then 
used, was essentially that employed to-day, 
and that its inventor should be given 
credit for the development of a complete 
svstem. 

Some interesting experiences connected 
with the installation of the first Edison 
station in South America were related by 
Mr. Stewart, who also said that the old 
unit installed at the Holborn Viaduct sta- 
tion, in London, in 1882, was still in opera- 
tion last summer. W. S. Howell related 
his experiences as manager of the New 
Brunswick (N. J.) station, and showed 
how he had secured good results with the 
lamps by taking great pains in maintain- 
Ing good regulation. His successes had 
led Edison to ship him a number of new 
lamps, which he put through a life test. 
Frank J. Sprague explained how he had 
worked into the Edison company and later 
worked himself out of it by being too 
ambitious to develop the electric motor 
for power distribution. W. J. Jenks, who 
was also in the thick of the work, threw 
some light on Mr. Sprague’s career by 
reading a letter from Edison to Mr. An- 
drews. On Mr. Sprague devolved the 
work of calculating the distributing sys- 
tem for all the stations, as he had de- 
veloped the method, but Edison thought 
he was too enthusiastic in the laboratory 
work. 


843 


Professor W. B. Marks described the 
financial transactions which were required 
when the first 10,000-horse-power station 
was constructed in Philadelphia. Four 
hundred thousand out of the one million 
dollars raised for this purpose was ex- 
pended before any construction was 
started. This was the first station which 
sold power at a rate per kilowatt-hour, and 
secured financial success in this way. 

J. D. Flack and R. W. Pope also related 
their connection with Edison in his work, 


` though Mr. Pope’s relations were with the 


Edison printing telegraph system. 

This closed the discussion. President 
C. H. Sharp then announced that the next 
meeting of the New York section would 
be held on the evening of Thursday, De- 
cember 12, this being the second Thursday 
of the month, and that Bassett Jones, Jr., 
would read a paper entitled “The Relation 
of Architectural Principles to Illuminat- 
ing Practice.” 

The meeting was then adjourned. 
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The Use of the Telephone in 
Target Practice. 

A brief description is given by F. A. 
Cornell of the use of the telephone at 
Camp Perry, Ohio, where the national 
rifle match was held recently. Part of 
this equipment included over forty com- 
plete telephone circuits, which were oper- 
ated by the signal corps of the Ohio 
National Guard and controlled 180 tar- 
gets. On the firing line the instruments 
were mounted at suitahle desks about 
twenty-five feet to the rear of the com- 
petitors, and about fifteen feet from the 
scoring tables. The instruments used 
standard Government _ field 
When a team took its position on the 
range, the officer in charge was continual- 
lv advised of the exact state of affairs in 


were sets. 


the pit where the targets were handled hy 
means of the field sets. At his command 
over the telephone, red markers which had 
heen raised in front of the targets were 
removed and the first volley fired. The 
targets, which are arranged in pairs, were 
then dropped and the result telephoned to 
the scorers, who indicated the results of 
the shots on the targets at the firing line. 
The scorer could obtain any detailed in- 
formation desired, by means of the tele- 
phone, and thus give each competitor the 
advantage of knowing the exact result of 
his shot, enabling him to make proper 
sight adjustment or wind allowance.— 
American Telephone Journal (New 


York), November 9. 
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Recent Installations of Allis- 
Chalmers Gas Engines. 

Power users in practically all lines of 
business have shown very active interest 
in recent gas-engine installations. This 
is the natural result of the unprecedented 
scale upon which the United States Steel 
Corporation has entered upon the use 
of gas power. 

The saving in fuel effected by use of 
the gas engine as a prime mover has long 
been fully realized by power users of this | 
country, yet little progress has been made 
except in the natural gas district, chiefly 
because of a widespread doubt as to the 
reliability of engines of this type. The 
performance of the engines already in- 
stalled by leading gas-engine manufac- 
turers has, therefore, been watched very 
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new asa manufacturer’ ‘of gas engines, is 
an old and experienced’ builder of heavy- 
duty steam engines, pumping engines and 
other lines of heavy machinery, and for 
this reason realized from the outset the 
necessity of heavy, rigid design. 

As would be expected of an engine in- 
stalled at a rolling mill, the load varies 
greatly in character and is subject to wide 
fluctuations. Mill motors in all classes of 
service and incandescent lights are carried 
from the same generator, but the regula- 
tion is so close that there is practically no 
change in voltage with changes in load 
even such as would be shown by flicker of 
the lights. 

Another unit of 600 horse-power, 
direct-connected to a 350-kilowatt Allis- 
Chalmers direct-current generator, has 


ALLIs-CHALMERS FourR-CycLeE, DouBLe-ACTING, TWIN-TANDEM Gas ENGINE, DrreEct-Con- 
NECTED TO 1,000-KILOWATT ALTERNATING-CURRENT GENERATOR, MILWAUKEE NORTH- 
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closely and the record of some recent in- 
stallations will undoubtedly prove of in- 
terest to all power users. 

The first Allis-Chalmers gas engine to 
be put in constant service was a tandem en- 
gine of 1,000-horse-power maximum capac- 
ity, direct-connected to an Allis-Chalmers 
direct-current generator of 500-kilowatt 
rated capacity. This unit is installed at 
the Milwaukee works of the Illinois Steel 
Company. Although it was the first gas 
engine built by this company, it started 
successfully on its first trial and after a 
few days devoted to the tests and adjust- 
ments natural in a first installation the 
engine was put in continuous day and 
night operation where it has remained 
ever since, only shutting down with the 
mill on Sunday. 

This is a record-breaking performance, 
and possibly the explanation lies in the fact 
that the Allis-Chalmers Company, while 


been for some time in service at the works 
of the Trenton Iron Company, Trenton, 
N. J. This engine is supplied with gas 
from producers furnished by the R. D. 
Wood Company. The unit differs slight- 
ly in type from the one just described, 
and was the first of its size and type to 
be started by the Allis-Chalmers Company. 
This unit has been in continuous service 
ever since first started, on loads ranging 
from full rated capacity to fifty per cent 
overload. 

A 2,000-horse-power Allis-Chalmers en- 
gine direct-connected to a 1,000-kilowatt 
generator has been for some time in opera- 
tion on blast furnace gas at the plant of 
the National Tube Company at McKees- 
port, Pa. 

This engine is a twin tandem or a 
four-cylinder engine with cylinders of 
the same size as those installed by the 
Milwaukee works of the Illinois Steel 
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Company. It was but natural, therefore, 
that this engine should be put into regular 
service immediately on starting up and 
give the same satisfactory results as were 
obtained by the Milwaukee plant. This 
engine is the first of several units which 
the Allis-Chalmers Company is installing 
at the same plant. Power is used for mill 
motors and lights and, as is customary 
in the steel business, all these engines are 
operated on twenty-four hours’ service. 

Two units, duplicates of the unit at Mce- 
Keesport, are just going into service 
at the power-house of the Milwaukee 
Northern Railway Company at Port 
Washington, Wis. This is an interurban 
line, with the city of Milwaukee as its 
southern terminal, operated exclusively by 
gas power. The gencrators are 1,000-kilo- 
watt Allis-Chalmers, three-phase, twenty- 
five-cycle alternators, direct-connected to 
Allis-Chalmers gas engines, the gas being 
supplied by producers. 

A duplicate of the Trenton engine, 
using natural gas, has also been recently 
put in service at the Kokomo plant of the 
Pittsburg Plate Glass Company. This is 
the first of a number of units which the 
Allis-Chalmers Company is building for 
that service. 

Two units of 4,000 horse-power each, 
consisting of Allis-Chalmers gas engines 
direct-connected to 2,000-kilowatt Allis- 
Chalmers alternators, will very shortly be 
put in operation at the South Works of 
the Illinois Steel Company, South 
Chicago, Ill. These engines operate with 
blast furnace gas, and, as the design in 
all respects duplicates that of the engines 
already in service, there is every reason to 
believe that they will start up with the 
same characteristic absence of difficulty. 

Another 4,000-horse-power unit is now 
in the course of erection at one of the 
Carnegie plants in the Pittsburg district, 
this unit being the first of seven 4,000- 
horse-power units, which are being in- 
stalled at the rate of one every thirty days 
in the same power-house. 

The performance of these first engines 
is being given especially close attention by 
the officials of the Indiana Stcel Company, 
at whose new mills at Gary gas power 18 
to be used exclusively. 

The entire electric power equipment of 
this plant is being supplied by the Allis- 
Chalmers Company. The portion now 
under contract consists of seventeen Allis- 
Chalmers gas engines rated at 4,000 horse- 
power each. Fifteen of these are direct- 
connected to Allis-Chalmers twenty-five- 
cycle, three-phase alternators, which will 
operate in parallel and supply current to 
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more distant portions of the mill; two are 
direct-current generators supplying cur- 
rent for portions of the plant immediately 
adjacent to the power-house. 

Allis-Chalmers Company is also build- 
ing eight blowing engines with the same 
sized gas cylinders as the electrical units 
for the same plant, making twenty-five 
engines, or a total of 100,000 horse-power 
which the company is supplying for this 
power-house alone. It will require ap- 
proximately 1,000 carloads to complete 
the shipment of these engines. The elec- 
trical power-house, in which will be in- 
stalled the seventeen electrical units, is 
1,000 feet long and 105 feet wide. Switch- 
boards are arranged in the gallery located 
at such height that all of the units and 
the signals of the engine attendants may 
be readily observed by the operators at 
the switchboard. 

It will be one of the largest power- 
houses in the world and the electrical 
generating station at this plant alone will 
be double the size of any previous gas- 


engine installation either at home or 


abroad. 
The power-house containing the Allis- 


= Chalmers blowing engine units is of the 


same width as the electrical house and 
600 feet long. These figures give some 
idea of the magnitude of this gas-engine 
installation and of the confidence which 
the designers of this great plant repose in 
the Allis Chalmers gas engine as a prime 
mover. | 
— 0 


Benjamin Wireless Cluster 
Patent Sustained. 


On Friday, November 15, the Circuit 
Court of Appeals for the Second Circuit 
(Judges Lacombe, Cox and Ward) ren- 
dered a decision sustaining claims five 
and seven of the Benjamin wireless clus- 
ter patent No. 721,774, dated March 3, 
1903, in the suit of the Benjamin Elec- 
tric Manufacturing Company against the 
Dale Company and John H. Dale, in- 
volving the Dale multiple wireless clus- 
ter. The case originally came before 
Judge Holt of the Circuit Court, and he 
sustained the validity of the Benjamin 
patent, but he held that the Dale clus- 
ter did not infringe. The Court of Ap- 
peals, while confirming Judge Holt as 
to his finding of validitv, reverses the 
lower court on the question of infringé- 
ment and finds that the Benjamin patent 
as to claims five and seven is infringed 
by the Dale wireless cluster. A second 
sult brought by the Benjamin Electric 
Manufacturing Company against the 
Dale Company and John H. Dale con- 
cerns the series wireless cluster marketed 
by the Dale Company. An order has 
heretofore been entered in this second 
suit providing for.an injunction and ac- 
counting as to the Dale series cluster in 
case the court entered an injunction and 
an accounting as to the multiple cluster 
involved in the first suit. 
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Good Condition of the Ameri- 
can Telephone and Tele- 
graph Company. 

Theodore N. Vail, president of the 
American Telephone and Telegraph Com- 
pany, has sent the following letter to 
shareholders under date of November 15: 

I have received many inquiries lately 
in regard to the position of your com- 
pany, and therefore take this opportunity 
to give you briefly the following facts: 

EKarnings—The revenue of the com- 
pany is showing large net gains over the 
same periods of last year. These gains 
are increasing as the months go on. For 
the ten months ended October 31, 1907, 
the net earnings were $13,715,000, against 
for the same period 1906, $11,579,000. 
Of this period the month of October, 
1907, showed net earnings of $2,567,000, 
against for October, 1906, $2,004,000. 

The earnings of the associate com- 
panies are not only showing large increase 
of gross revenue, but also marked de- 
crease in percentage of operating, even 
though there has been spent for main- 
tenance $2,000,000 more this year than 
last. The surplus or undivided profits, 
of which this company’s share would be 
several millions, shows a large increase 
over last year. 

Second—Cash position. The company 
has cash in banks—over $18,000,000. Be- 
sides this it has lately acquired cash as- 
sets of several million dollars and in addi- 
tion a substantial amount of the Ameri- 
can Bell Telephone four per cent bonds, 
maturing July, 1908. 

Third—Future needs. It will not be 
necessary for the company to do any 
financing until the requirements of 1909. 
The company has never been earning so 
much money, nor have its prospects ever 
been so bright as at the present time. 

This is a fine showing, and is a cause 
for congratulation. President Vail, al- 
though taking hold only in May of this 
vear, has made remarkable strides in in- 
creasing the utility of this great company 
to its patrons, and advancing its value 
to the shareholders. 


—___<-@-—____ 
Dr. Alexander Graham Bell’s 
Airship Launched. 

A dispatch from Baddeck, Nova Scotia, 
to the New York Sun, dated November 
14, says: 

“The successful launching of Dr. 
Alexander Graham Bell’s recently com- 
pleted airship took place here yesterday. 
It was witnessed by a small gathering of 
the intimate friends of the inventor. Mrs. 
Bell presided, and in breaking a bottle 


of champagne over the bow of the ves- 


sel, declared its name to be ‘The Signet.’ 
“The giant kite was then towed out 
on the lake, where it was photographed, 
together with the inventor, his corps of 
assistants and the guests assembled.” 
The airship is built up of 3,000 unit 
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tetrahedrons, which are so disposed as to 
make the ship itself one great tetrahedron 
which has for its base the top of the ma- 
chine thirteen metres in length. The sev- 
eral units are covered on two of their 
sides with silk. 

The total area of surface thus exposed 
is over 2,000 square feet. The motor 
used is of the Curtis type, four cylinders, 
twenty horse-power. It weighs 120 
pounds, which brings the total weight of 
the ship up to 290 pounds. A hole is cut 
through the width of the airship in the 
middle for the accommodation of the avia- 
tor. | 

Owing to a snowstorm in progress at 
the time of Jaunching no attempt was 
made to fly the machine. Indeed Dr. 
Bell stated in addressing his guests that 
he did not assume to have solved the prob- 
lem of aerial flight by the construction 
of this first ship. He has great faith, 
however, in his success. 

ee 


Pennsylvania Traction 
Merger. 

A consolidation of traction properties 
in York, Pa., and vicinity has been ef- 
fected. The name of the new company 
will be the York Railways Company. Let- 
ters-patent for the new company have 
been issued, and it will become operative 
at once. 

The following companies will be con- 
solidated or merged: The York Street 
Railway Company, Wrightsville & York 
Street Railway Company, The York & 
Dover Electric Railway Company, The 
York & Dallastown Railway Company, 
York Haven Street Railway Company, 
Red Lion & Windsor Street Railway Com- 
pany, Hanover & York Street Railway 
Company. 

The capital of the York Railways Com- 
pany will consist of $10,000,000 first 
mortgage and collateral trust five per cent 
fifty-year gold bonds, dated December 1, 
1907, and due December 1, 1957; $2,000,- 
000 preferred stock, five per cent divi- 
dends to become cumulative three years 
from date of issue, and $2,500,000 com- 
mon. 

Of this capitalization there has been 
acquired by a syndicate, of which Brown 
Brothers & Company are managers, $3,- 
400,000 bonds, $1,600,000 preferred, and 
$2,500,000 common stock., The balance 
of the capital is reserved for future uses 
of the company. A large portion of the 
bonds have already been sold. Thera will 
be no public offering of the bonds or 
stocks at this time. 

The officers of the new company are: 
Honorable W. F. Bay Stewart, of York, 
president; A. H. Haywood, of York, vice- 
president; David Young, Jr., general 
manager, and George S. Schmidt, treas- 
urer and secretary. The full board of 
directors has not been determined. 
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A Comparison of the Various Methods 
of Determining the Ratio of the 
Electromagnetic to the Electro- 
static Unit of Electricity. 

A long research has been conducted at 
the Bureau of Standards, Washington, 
D. C., by Dr. E. B. Rosa and N. E. 
Dorsey, for redetermining the ratio of 
the electromagnetic to the electrostatic 
units of electricity. In this article they 
discuss the comparative advantages of the 
various methods of determining this ratio 
which are available. A report on this 
matter, presented to the British Associa- 
tion in 1863 by Maxwell and Jenkins, 
says that there are five available methods. 


The first is by a common measure of 


quantity—that is, the measurement of the 
charge of a condenser and of a flowing 
current; the second by a comparison of 
the measure of electromotive force pro- 
duced by a battery; the third by common 
measure of resistance; the fourth by a 
comparison of currents, and the fifth by 
a comparison of capacity. The first 
method was used by Weber and Kohl- 
rausch and Rowland. It does not involve 
the use of a resistance, as do the other 
four; but the method is difficult and 
complicated. In the electromotive-force 
method no condenser need be employed. 
It has been used by a number of ob- 
servers, and it is doubtful whether any 
creat improvement can be made in the 
determination through this method. It 
requires, however, the knowledge of the 
unit of resistance, and it is dificult to 
measure accurately the electrostatic poten- 
tial. The whole problem, in the resist- 
ance methods, lies in measuring the re- 
sistance in electrostatice units, and the 
difficulties are very great. 
method 


The current 
should really eome 
under the capacity method, since it re- 
quires the determination of the capacity 
of a condenser, 


mentioned 


This method may be dis- 
The best of all the methods is 
the method of capacities. 


missed. 
There are 
several ways of determining the capacity 
—hy a ballistic galvanometer, by the 
steady deflection of a galvanometer, by 
the Maxwell bridge, by the differential 
galvanometer, and others. The conclu- 
sions the authors reach are, briefly, as 
follows: Of the four methods available, 
the quantity method is the most compli- 
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cated and the least accurate. The elec- 
tromotive-force method is better, but is 
likely to be more useful in determining 
the absolute value of the standard cell 
when the ratio of the units is taken as 
known. The resistance method is round- 
about, and can not be expected to give 
results as accurate as the remaining capac- 
ity method. Of the various ways of con- 
ducting tests by the latter, the Maxwell 
bridge and the differential galvanometer 
are the best, and by the use of several 
different forms of absolute condensers it 
is thought that thoroughly reliable results 
may be obtained without further use of 
the less direct and more difficult methods. 
—Abstracted from the Bulletin of the 
Bureau of Standards (Washington), Oc- 
tober. 
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Electrically Driven Air-Compressors. 


A brief account is here given by A. F. 
Bushnell of some striking installations of 
electrically driven air-compressors now in 
operation in Montana. Such compressors 
have been in operation at Butte for six 
vears, the first equipments being placed in 
the Neversweat Minc, and their success has 
led to the adoption of similar arrange- 
ments at a number of other mines. There 
are two chief reasons why electric power 
for compressors is preferable to steam. 
Under certain conditions, the cost. of pro- 
ducing the power is about half that of 
steam, and the efficiency is about fifteen 
per cent greater. It is said that two 
motors in the compressor room at the 
Original Mine have effected a saving in 
coal bills amounting to $1,000 a month. 
The Amalgamated Copper Company has 
asserted that while it costs $100 vearly 
to produce one horse-power by steam, it 
can secure the same amount of electric 
power at a cost of only $50; and as this 
company is using approximately 7.000 
horse-power yearly in compressing air, it 
is seen that the saving, by the use of 
electricity, is presumably $350,000 a year. 
Instances of the employment of this kind 
of equipment may be mentioned as fol- 
lows: The Boston & Montana Copper and 
Silver Company has constructed a build- 
ing for three compressors at the Leonard 
Mine. cach of the compressors being 
driven by a 600-horse-power motor. At 
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the Original Mine there are two 500-horse- 
power induction motors, each driving a 
compressor. The largest compressor plant 
is at the Neversweat Mine, where there 
is one compressor driven by a 300-horse- 
power motor which has been running two 
and a half years. A second, driven by an 
800-horse-power motor, has been running 
five years. In this plant there are still 
three steam-driven compressors. The 
Rarus Mine has two electrically driven 
compressors, and there is one at the Corra. 
The most modern equipment is at the 
Bell Mine, where there are four large 
compressors driven hy 600-horse-power 
motors.—A bstracled from the Engineer- 
ing and Mining Journal (New York), 
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A Plea for the Imaginative Element 
in Technical Education. 


An earnest plea is made here by G. E. 
Hale for a broadening of the courses 
usually offered at the technical schools. 
The author takes the stand that the en- 
gineer should have as broad an education 
as the lawyer or the doctor, and that this 
can be secured only by eliminating from 
the courses now offered the work devoted 
to the study of details, maintaining, how- 
ever, thorough instruction in principles, 
and adding studies in other branches of 
knowledge, Ile thinks that it would be 
desirable if every technical student could 
first secure a collegiate degree, but it 
seems not practicable at this time to take 
such a radical step. He suggests that 1t 
might be well for one or two colleges to 
try this experiment. No doubt they 
would have no difficully in securing 
students. It is pointed out also that the 
engineering profession is growing $0 
rapidly, and the demands upon engineers 
are inereasing in such a way, that this 
problem becomes vearly more and more 
difficult. One probable result will be 
pushing back into the preparatory schools 
more of the elementary work now usually 
given at the technical schools, and a curric- 
ulum which would enable the student to 
take work in outside studies, This is de- 
sirable, since there is a natura] tendency 
on the part of students, and particularly 
engineering students, to devote themselves 
too closely to the particular subject which 
is interesting them. In many cases it 18 
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true that the student has, from boyhood, 
devoted most of his attention to such sub- 
jects. There is, therefore, all the more 
need for forcing him out of the rut into 
which he so naturally falls. The author 
sums up his suggestions in this way: 
Provide a greater breadth of view for the 
technical graduates and require two years 
of general college work for entrance; pro- 
vide more general studies and develop the 
students on social and cultural sides; lay 
special stress on the importance of funda- 
mental principles, and take the fullest ad- 
vantage of the educational value of 
science. He recommends particularly a 
course of lectures on the theory of evolu- 
tion in its broadest sense.—Abstracted 
from the Technology Review (Boston), 


October. 
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Units Used in Distribution. 

Attention is called here by W. A. 
Toppin to the losses of energy which may 
take place in an electrical distribution 
system, and which can be reduced with 
considerable saving to the supply com- 
pany. Beginning at the generating 
station the energy required to excite the 
ficld magnets amounts to a considerable 
number of kilowatt-hours vearly, but this 
is not generally metered. It is an un- 
avoidable loss, and can not be helped. 
But it is most important that the meters 
connected in circuit with each generator, 
which measure the energy delivered to the 
switchboard should be correct. On the 
one hand, the operating force may be 
anxious for these meters to err on the fast 
side, while the engineers in charge of the 
distributing system would prefer to have 
them err on the slow side. Moreover, the 
testing of these meters is carried out only 
with difficulty, because they are almost 
To obtain a suffic- 
iently large steady current and pressure 
for a stop-watch test is also difficult in 
many cases. The most satisfactory way 
of checking such meters is to arrange cir- 
cuits so that a portable meter may be 
connected in for a short period. Each 
station meter can thus be tested in rota- 
tion at the actual load under which it 
usually works. 


continuously in use. 


The designing engineer 
sees to it that the design of the switch- 
board is such that no unnecessary loss 
takes place there, but often the power 
taken from the switchboard for station 
purposes, such as lighting and operating 
motors, is not measured. When this is the 
case, this power increases the apparent 
“stray”? loss, and if no check is kept over 
it there is a tendency to wastefulness. A 
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meter is also desirable for checking the 
consumption of energy in the boiler house, 
for the stoker, feed-pump and other 
motors, and a meter should be installed 
for the motor driving the air-pumps, cir- 
culating pumps and boosters. There 
should, of course, be a meter for measur- 
ing the charge and the discharge, wherever 
a storage battery is used, as this will 
prevent useless gassing of the cells. 
Turning, then, to the smaller power con- 
sumers, it is shown that the energy used in 
an instrument amounts to a considerable 
item during the year. Many of these 
meters are in service continuously. The 
shunt current for a wattmeter is about 
0.05 of an ampere at 500 volts, so that 
twelve wattmeters will consume annually 
2,620 kilowatt-hours. A 500-volt volt- 
meter uses about eighty-seven kilowatt- 
hours a year, and as there are many of 
these instruments at every station, a re- 
spectable amount of energy is consumed in 
this way. The auxiliary apparatus of the 
rotary converters, motor-generators, or 
other power-consuming devices, should be 
chosen for high efficiency. The author re- 
marks that one of the largest central 
stations in England loses nine per cent 
of its output to substations in transformer 
losses. When coal is high, a few extra 
dollars spent in making a station more 
efficient are capital wisely laid out. The 
apparatus should also be chosen so that it 
would always be possible to run a machine 
at an efficient load. The introduction of 
the high-efficiency lamps brings about a 
new difficulty, as these lamps, when of 
small candle-power, do not take sufficient 
current to cause the present types of watt- 
meters to record accurately unless a con- 
siderable number of them are in use. A 
turn-down lamp, when at low candle- 
power, may take less than one-tenth of an 
ampere, which would not be recorded on 
any instrument now in use. It is sug- 
gested that the loss due to the wattmeter 


-shunts at consumer's premises might be 


avoided by using recording-current meters, 
and this practice would be satisfactory if 
the voltage of the supply were maintained 
constant. The author then, as an ex- 
ample, assumes that a certain company is 
supplying 1,000 of its consumers with a 
three-wire, 500-volt, direct-current system. 
Wattmeters are used throughout, and 300 
consumers have 500-volt voltmeters, and 
700, 250-volt voltmeters. There are no 
substations. Allowing for the losses as 
indicated above, he finds the total annual 
loss which occurs in this way to be nearly 
88,000 kilowatt-hours, which at one and 
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one-half cents a kilowatt-hour represents 
$1,320. It is important for the station 
to receive pavinent for as much of this 
energy as possible-—Abstracted from the 
Electrical Engineer (London), November 


1. 
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A Dynamo for Train Lighting. 

A description is given here of the new 
constant-potential dynamo recently dis- 
cussed before a German society by M. 
Osnos. This machine is entirely inde- 
pendent, as regards constancy of potential, 
throughout wide changes of load and 
speed, and of the direction of rotation. 
This result is secured without the inter- 
position of a mechanical governor. The 
essential part of the dynamo is really the 
exciter, which may be mounted on the 
same shaft or, in a small unit, combined 
with the generator itself. The latter con- 
sists of a separately excited machine sup- 
plying the lamps of the train. The mag- 
netic field is excited by a current drawn 
from the exciter, which current also flows 
through a series-exciting coil on the ex- 
citer field. At right angles to the two 
brushes supplying this series-exciting cur- 
rent are two additional brushes, which 
supply the controlling or auxiliary excit- 
ing current for the exciter. In this cir- 
cuit is connected a small storage battery, 
which, if it becomes necessary, may be re- 
charged from the main generator, but 
which usually takes care of itself. This 
auxiliary exciter circuit produces, in the 
exciter armature, a magnetic field in line 
with that set up by the armature reaction. 
When the difference of potential between 
the brushes of this auxiliary circuit is low, 
the current flowing through it is due to 
the battery. As the potential at the arma- 
ture increases, since it opposes the battery, 
this reduces the auxiliary current and 
eventually reverses it. In this way the 
armature reaction is controlled, so that the 
current in the main exciting circuit of the 
generator will be varied just sufficiently to 
compensate for the change in speed. The 
auxiliary circuit may be adjusted once for 
all, and thereafter there is no need to 
change it except to change the potential 
of the main generator. The results of 
experiments indicate that this arrange- 
ment gives an unusually constant poten- 
tial throughout a wide range in speed and 
in load. Under special conditions certain 
changes in the arrangement of the circuits 
may be made, and as mentioned before 


it may be desirable to combine the exciter 
with the dynamo. A proper arrangement 
of windings for this purpose is explained. 
—Translated and abstracted from L’In- 
dustrie Électrique (Paris), October 26. 
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A New Line of Portable Elec- 
trical Instruments. 
A new line of portable electrical in- 
struments for general service purposes 
has been brought out by the Whitney 


Electrical Instrument Company. The 


object sought in the design and mount- 
ing of these instruments has been to pro- 
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Fic. 1.—GENERAL SERVICE PORTABLES, WITH 
TooL Box ann UTILITY Box ASSEMBLED FOR 
TRANSPORTATION. 


vide a portable type, easily carried by 
one person, and which can be depended 
upon to withstand, without injury, the 
shocks and jars which necessarily accom- 
pany such use. This has been done by 
designing an enclosing case which pro- 
tects all parts of the instrument proper, 
and by fitting the cases with studs and 
links so that they can be clamped together 
in a solid group, easily carried in one 
hand. 
handle a number of instruments, as usu- 


Any one who has attempted to 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


ally mounted, at one time, will appre- 
ciate the convenience of the arrange- 
ment shown in Fig. 1. Here are two 
instruments, which may be an ammeter 
and a voltmeter, attached securely by 
four links. Beneath them is shown a 
“utility” box carrving shunts fer the am- 
meter, or any other necessary device, and, 
at the back of the upper instrument, a 
small tool box in which are the tools 
ordinarily needed for connecting up the 
instruments. Both of these boxes are at- 


tached to the instruments so that the: 


whole group makes a solid unit. The 
links are carried on studs, the bolts of 
which are turned up at the end so that the 
nuts can not come off and be lost. When 
the instruments are disassembled, the 
links are turned back and clamped under 
the studs of their own box, so that they 
are entirely out of the way and unobjec- 
tionable. As the Whitney instruments 
are particularly light, the whole group, 
as shown, is easily and conveniently car- 
ried in one hand. | 

Fig. 2 is from a photograph of a new 
direct-current voltmeter open. The sub- 
stantial character of the box is shown. 
All the joints are strong and with no 
unnecessary projections. The voltmeter 
studs are enclosed and protected when 
the lid is bolted down and hooked. This 
space also provides a compartment for 
carrying the necessary leads. The am- 
meter and wattmeter are mounted in 
cases exactly similar in design to that of 
the voltmeter. 

Fig. 3 is from a photograph of the 
tool box designed to accompany these in- 


struments. It is substantially made and 
contains pliers, combined with wire- 


scraper and screw-driver, wrench, wire 
gauge, foot-rule and knife. The utility 
or shunt box is merely an empty case 
large enough to carry a good-sized shunt, 
or any special tools which may be needed. 

In the direct-current instruments, the 
Roller “wire-guided” movement may be 
supplied, or the ordinary switchboard 


movement. The former action is shown 
in Fig. 4. It was designed to eliminate 


friction and to provide a mechanism 
which would not be affected by jars and 
rough handling. The instrument is of 
the D’Arsonyal type, the movable coil 


turning in the magnetic ficld set up by 
a permanent magnet, about an iron core. 
The coil is supported on spiral springs, 
which not only give it the directional 


Fic. 2.—150-VoLT DIRECT-CURRENT, GENERAL 
SERVICE METER, OPEN, READY FOR Use. 


force and act as current conductors for 
the coil, but also support the coil axially 
so that it is free to move up and down 
without striking. The coil is held cen- 
trally by means of a fine wire passing 


Fic. 3.—Too. Box. 


The wire itself may 
l, and it 18 
rn- 


through ruby jewels. 
be of phosphor bronze or stee 
said that the combined axial and tu 
ing motion of the jewel acts most effect- 
ively to keep the wire clean and to climi- 
nate friction. The supporting springs 4r¢ 
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attached by one end to the coil, and the 
other ends are laid into helically grooved 
sleeves supported by, but insulated from, 
the carrying bracket. The maker asserts 
that the effectiveness of this movement 
has been tested by submitting the instru- 
ments to over 50,000 blows each, equiva- 
lent to dropping the meter cight or ten 
inches, without any ill effects whatever. 
Indeed, it was found that the box itself 
could be rapped to pieces before the 
movement was injured. The instru- 
ments are dead-beat, as the moving coil 
is wound on an aluminum form. The 
insulation has been carefully designed, 
and ivory sleeves are used where the wire 
must pass through metal. 

The voltmeters of these instruments 
are self-contained, the resistance being 
mounted in the box. The ammeters up 
to seventy-five amperes are also self-con- 
tained, the shunts being placed in the 
case. The larger ammeters are essentially 
standard milli-voltmeters, and may be 
used with any of the standard shunts sup- 
plied by the maker. In all of these in- 
struments the moving part is protected 
from outside magnetic influences by a 
U-shaped band of steel which surrounds 
the mechanism. This, it is said, is very 
effective, although it is so light that it 
adds practically nothing to the weight of 
the instrument. 

The Whitney company also supplies 
general service instruments for alternat- 
ing currents. The wattmeters and the 
higher-potential voltmeters of this line 
are of the dynamometer type, while the 
hot-wire movement is supplied in the 
ammeters and low-potential voltmeters; 
The latter movement is shown in Fig. 5. 
Here a fine wire, a-b, of suitable metallic 
alloy, having a relatively high coefficient 
of expansion, is attached at one end to 
the plate c, then passes around the small 
pulley d, the other end being attached 
to, but insulated from, c; c is kept 
under tension by a spring f. To the pul- 
ley d is attached a light bifurcated arm g, 
and between the ends of the fork is a 
fine silk fibre passing around a light pul- 
ley h, to which is attached the pointer. 
Current is led through the a section only 
of the wire a-b. This current, of course, 
tends to lengthen that part of the wire, 
and, due to the tension of the spring f, 
this will cause the arm g to be deflected 
so that the pointer will be turned about 
its pivot. Ordinary changes in tempera- 
ture, however, affect equally both sections 
of the wire a-b, which will therefore 
lengthen equally, and there will be no 
rotational effect. This compensates for 
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temperature changes. The arrangement 
also makes it possible to apply but a light 
stress to the expansion wire, so that the 
fatigue error is much reduced, and high 
sensibility is attainable. The whole 
movement, as shown in the figure, is 
mounted on a base plate, and may be 
moved about a pivot, through a slight 
angle, so as to correct for any zero error 
due, for instance, to a bent needle. 

The hot-wire instruments for currents 
over twenty-five amperes are supplied 


x 


ee 


3 
27 


f 
IF 


i\ 


OOOHS 


P 


Fira. 4.— DIRECT-CURRENT WIRE-GUIDED 
MOVEMENT. 
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with separate shunts. These are of the 
alternating-current switchboard type with 
clamp screws provided with wing nuts, 
so that they may be tightened with the 
fingers. The voltmeters for less than sev- 
enty-five volts are fitted with the hot- 
wire movement. For voltages higher than 


Fia. 5.—ALTERNATING-CURRENT Hot-WIRE 
MOVEMENT. 


this the advantages of the hot-wire type 
are not so great, and these instruments 
are fitted with a regular dynamometer 
movement, the construction of which is 
simple and substantial. The instruments 
are made dead-beat by means of air 
vanes, and the same damping device is 
attached to the wattmeters. 

The following are the dimensions of 
the instruments of this gencral service 
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type. The cases are of standard size, 
being six and three-quarters by seven and 
one-half by four inches outside. The 
average direct-current instrument weighs 
about five pounds, and the alternating- 
current instrument about three pounds. 
The tool box is six and three-quarters by 
seven and one-half by one and three- 
quarter inches and weighs complete about 
two and one-half pounds. The “utility” 
or shunt box is six and three-quarters by 
five by four inches, weighing less than 
twenty ounces when empty. 

The instruments are guaranteed by the 
makers, and adjusted to be accurate with- 
in one per cent at the normal working 
range. Any necessary repairs or recal- 
ibration resulting from normal use dur- 
ing the first year’s service are made with- 
out charge. 

The general sales agent for the Whit- 
ney Electrical Instrument Company are 
Machado & Roller, 203 Broadway, New 


York city. 


Electric Switching Locomo- 


tive for the Bush Terminal 
Company. 

The Bush Terminal Company employs 
for switching purposes, around its ex- 
tensive docks and warehouses in South 
Brooklyn, a number of steam locomotives, 
and one electric locomotive. The latter 
was built by the General Electric Com- 
pany about three years ago and has given 
such satisfaction, in the way of tonnage 
capacity, ease of control, and low cost of 
maintenance that the company has re- 
cently given an order for a second electric 


‘ locomotive. 


The new machine has been jointly com- 
pleted by the General Electric Company 
and American Locomotive Company, and 
some illustrations of this machine are pre- 
sented in this article and show some 
features of the locomotive which are 
worthy of comment. 

While the truck is a bar-frame equal- 
ized design, the construction adopted dif- 
fers from that ordinarily used on electric 
motor trucks and follows rather a type 
which has been used with a good deal of 
success for the tender and guiding trucks 
of steam locomotives. The bolsters are 
carried rigidly on the side frames, and 
the weight of the frame and bolster is 
transmitted to the equalizers through one 
semi-elliptic spring on each side instead 
of through bolster springs and helical side 
springs as is the customary construction 
in the so-called Master Car Builders’ 
equalized truck. This produces a simple, 
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substantial form of truck suitable for loco- 
motive service, and having a low cost of 
maintenance in such service. 

The driving axles are six inches in 
diameter, of forged steel, with thirty- 
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locomotive, at a speed of approximately 
eighteen miles an hour. 

The cab is built of sheet steel, supported 
by a framework of small angles, and con- 
sists of a main operating cab, and sloping 
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six-inch fused-steel-tired wheels. Each 
truck is equipped with two GE-55-A 
(ninety horse-power) two-turn motors, 
with a gear ratio-of 52-21. These motors 


> 


end cabs, with narrow side platforms ex- 
tending from the main cab to the ends 
of the locomotive. The floor of the loco- 
motive is three-eighths-inch sheet steel, 


INTERIOR VIEW OF ELECTRIC LOCOMOTIVE FOR Busu TERMINAL COMPANY. 


with this gearing will give at their one- 
hour rating a tractive effort of 3,000 
pounds per motor, or 12,000 pounds per 


but the floor of the main operating cab 
is covered with a three-fourths-inch wood 
covering. 
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Fig. 2 shows the arrangement of ap- 
paratus in the cab. The locomotive is 
equipped for both straight and automatic 
air, and in the centre of the main cab is 
a CP-23 air-compressor, having a capacity 
of fifty cubic feet per minute, and supply- 
ing air for the brakes. In the operating en- 
gineer’s corner is located a C-6 master 
controller and the valves and handles for 
operating the combined straight and auto- 
matic air. In the end cabs are located 
a sand-box, air-drum, contactors and rheo- 
stats. As the locomotive is to be used 
solely for switching service, it is supplied 
with a pantagraph trolley, instead of the 
ordinary wheel trolley, thereby obviating 
the necessity of the frequent reversal of 
the trolley which would be necessitated in 
such service. 

The locomotive is equipped with bell, 
whistle and headlights. The headlights 
are supplied with thirty-two-candle-power 
incandescent lamps, and gauge lamps for 
illumination of the instruments are wired 
on the headlight circuit and controlled 
with the same switches. 

The principal dimensions of the locomo- 
tive are as follows: 


Length over bumpers...... .... 29 feet 

Height over cab................ 11 feet 9 inches 

Length of rigid wheel-base...... 6 feet 6 inches 

Track gauge.......... Corre 4 fect 8} inches 

Weight on drivers...............80,000 pounds 
— 0 


Curtis Turbines in Japan. 


In the’ purchase of power machinery, 
the Japanese have taken advantage of 
modern ideas and, anticipating the prog- 
ress to be made by the development of 
the steam turbine, were early in the mar- 
ket for that type of prime mover, and a 
great many American steam turbines 
have been installed in that country. 
Among these, a total of sixty-nine units, 
aggregating 60,000 horse-power, of the 
Curtis type of turbo-generator, manufac- 
tured by the General Electric Company. 
Schenectady, N. Y., have been installed. 

These sixty-nine machines are distrib- 
uted as follows: Chita cotton mill, one 
twenty-five-kilowatt unit; Fuji cotton 
mill, two 1,000-kilowatt units; Hakata 
Electric Light Company, one 500-kilowalt 
and one twenty-kilowatt units; Ichino- 
miya cotton mill, one twenty-five-kilowatt 
unit; Imperial Steel Works, one twenty- 
five-kilowatt unit; Imperial Government 
Railway, one thirty-five-kilowatt unit; 
Kawasaki Dockyard Company, Kobe, on 
500-kilowatt unit; Kaneko cotton mill. 
Osaka, one twenty-five-kilowatt umit: 
Kure Naval Dockyard, one 500-kilowatt 
unit; Maidzuru Naval Dockyard, ane 
300-kilowatt unit; Miye cotton mill, 
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Osaka, two twenty-five-kilowatt units; 
Miike mine, Omuta, three 1,000-kilowatt 
units; Nisshin cotton mill, two 1,000- 
kilowatt units; Nagoya Electric Light 
Company, two 500-kilowatt and one 
twenty-five-kilowatt units; Oji Paper 
Company, one 500-kilowatt unit; Osaka 
Electric Light Company, four 500-kilo- 
watt and two 1,000-kilowatt units; Osaka 
Military Arsenal, Osaka, eight 500-kilo- 
watt units; Osaka Municipal Railway, 
three 1,000-kilowatt units; Sanyo Rail- 
way Company, one twenty-five-kilowatt 
and one fifteen-kilowatt units; Saseho 
Naval Dockyard, two 500-kilowatt units; 
Senju woolen mill, one 150-kilowatt 
unit; Tokyo Electric Light Company, 
one 500-kilowatt unit; Tokyo Military 
Arsenal, Tokyo, four 500-kilowatt and 
two 500-kilowatt units; Tokyo Military 
Arsenal, Oji, three 500-kilowatt units; 
Tokyo Railway Company, five 1,500- 
kilowatt units; Tokyo cotton’ mill, three 
1,000-kilowatt units; Tenma Weaving 
Company, two twenty-five-kilowatt units; 
Yokohama Union Electric Light Com- 
pany, two 500-kilowatt, and one 1,000- 
kilowatt units. 
— eoe 
The “National” Rheostat. 


The accompanying illustrations show a 
new form of rheostat placed on the mar- 
ket by the National Rheostat Company, 
115 Franklin street, Chicago, Ill. This 
is a continuous-wound rheostat with a 
lever making direet contact on the edge of 
the band. By reason of its construction, 
the necessary length of wire is placed in 
the smallest possible compass. ‘The main 
line current is brought into the centre 
post and from there passes over the lever, 
making direct contact with the edge of the 
wound band. In this way from three to 
four hundred steps are secured, and it is 
stated that an absolute speed control for 
motors not attainable by the old methods 
has been secured. 

The construction of this rheostat en- 
ables it to perform the duty of a starting 
box as well as a speed controller with the 
same movement of the lever. ‘The con- 
nections are made at three points near the 
top of the imstrument, the centre one 
being for the line, the one at the left 
being to the armature, and the one at the 
right to the field. The lever moves to 
the right in the direction of the hands of 
_ a watch, and in going off of the stop, 
the full current is first thrown into the 
field with all the resistance in the arma- 
ture, and as the lever is moved around 
the cirele, the resistance is gradually cut 
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out of the armature, and in such a man- 
ner that even with a comparatively rapid 
movement of the lever the starting of the 
motor is perfectly smooth. 

Both the line break and the overhead 
release are contained inside of the case, 
and require no attention from the oper- 
ator. In the no-voltage release the line 
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‘* NATIONAL” RHEOSTAT. 


current is brought into the magnet coil 
from the centre connection to the left- 
hand end of the coil. The connection for 
this line is shown by the head of the 
screw and the washer between the two 
posts. The wire itself is attached to the 
head of the magnet coil. The current 
passes from this through the magnet 
spring to the head at the other end of 
the coil, and goes through the winding, 
thus producing the magnetism to hold the 
head of the spring in contact and com- 
plete the circuit. The other end of this 
wire is attached to the centre post, and 
the line current thus brought into the 


ARRANGEMENT OF LEVER-ARM AND AUXILIARY 
Devices, ‘‘ NATIONAL” RHEOSTAT. 


centre of the instrument, where it passes 
out over the lever to the band. 

When the Jever is at the top of the in- 
strument the circuit is open, but as soon 
as it touches the right-hand post the cir- 
cult is closed and a full line current 
thrown into the field. At the same time 
the coil is magnetized. and while the 
spring contact on the top of the coil is 
first made by mechanical contact of the 
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lever pressing on top of the spring, as 
soon as the coil is magnetized the lever 
can then be moved away from the spring, 
and the contact is maintained by the mag- 
netic pull. The lever then can be moved 
around to any point on the instrument 
that may be desired, and with the line 
current passing continually through the 
coil, the magnetic contact is maintained. 

As soon as the switch is pulled or any 
break occurs on the line, the coil imme- 
diately demagnetizes by reason of the 
failure of the current, and the contact at 
the top is released by the spring. The 
switch can then immediately be thrown 
back without waiting for the motor to 
stop, as the break occurs on the main line 
before the current passes into the rhe- 
ostat. No further action can take place 
until the lever is brought back on the 
stop, thus making the mechanical con- 
tact by the pressure of the lever on the 
contact spring and moving the lever off 
again on to the band, completing the cir- 
cult. 

The overload break is attached to the 
same coil, and is operated by the same 
magnetic current, and in principle is sim- 
ply switching the main line current 
around the coil directly on to the centre 
post whenever the bar strikes the coil 
heads by being raised by the magnetic 
pull. The bar makes a direct circuit from 
both -heads at each end of the coil on to 
the spring at the right-hand side, and 
from there by a wire Jumper to the centre 
post. This part of the apparatus is en- 
tirely isolated from the coil until the 
bar is raised and strikes the heads. The 
adjustment of the raising of this bar is 
made by the centre set-screw. A quarter 
turn of the screw makes a difference of 
about one ampere, and in this way the 
overload break can be set at any point 
desired. 

These instruments can be mounted on 
the machine, as well as on the wall. The 
mechanical construction consists of a 
steel band with a fireproof insulation, 
wound with the necessary size and length 
of resistance wire. This is mounted 
either on a porcelain or slate block with 
a pressed-steel cover, so arranged as to 
give proper ventilation. 

— 0 

The Strowger Automatic Telephone 
Company stockholders will hold a special 
meeting in Chicago on December 19 to 
ratify the consolidation with the Auto- 
matic Electrice Company. Stockholders of 
the latter will meet immediately after- 
wards and authorize the mortgage for 
$1,000,000, against which six per cent, 
twenty-year bonds of an equal amount are 
to be issued. Strowger stock will be ex- 
changed on the basis of $20 per share for 
the new bonds. 


Current Electrical News 


DOMESTIC AND EXPORT. 

SOUTHERN PACIFIC AWARDS POWER CONTRACTS—E. H. 
Harriman, president of the Southern Pacific Company, has issued 
a statement to the effect that contracts have been let for build- 
ing the Fruitvale (Cal.) power-house, which will be the centre of 
the electrification of the Southern Pacific’s Oakland and Alameda 
surburban lines. Since the fire of last year the company’s bay 
ferries have been carrying 2,000,000 passengers a month, or almost 
double the average before the disaster. Electrifying the connecting 
shore lines seemed to be the only solution of the problem and the 
work will be pushed to completion as rapidly as possible. ‘The 
company’s engineers also have under investigation the use of elec- 
tric power in crossing the Sierra Mountains. 

POWER PLANT FOR NEVADA—It is proposed to construct a 
power plant on the Truckee river near Clarks, twenty-five miles 
east of Sparks, Nev. The development is being carried out by Percy 
Gardner, and the site selected for it is on Southern Pacific land. 
According to the drawings, the river will be dammed at the loca- 
tion point. The fall will be sufficient to develop about 5,000 horse- 
power. The current will be sold in Olinghouse, Hazen, Fallon and 
Fairview. A water right to the Truckee river has been issued to 
Mr. Gardner by State Engineer Nicholas. 
have been filed for the Lower Truckee Power Company, capitalized 
at $500,000. The incorporators are: T. W. Gaines, of Oakland, 
Cal., W. H. Hall, of Gridley, Cal., and H. W. Esden, of Wadsworth, 
Nev., who will be resident agent of the company at Reno, Nev. 

NEW ELECTRIC LINE—A $1,500,000 corporation has been or- 
ganized in Walla Walla, Wash., and articles of incorporation as 
the Washington-Oregon Traction Company filed with the county 
auditor. One of the main objects of the company is to construct 
seventy-five miles of railway, to be operated by electricity created 
by the Wenaha river, twenty-five miles from Walla Walla. Mem- 
bers of the company assert they will operate steam and electric 
railways, steamboat lines, and act as common carriers. One of 
the objects of the company will be to generate electricity for com- 
mercial purposes at nominal cost. Within the next year or eighteen 
months the company expects to be actively engaged in actual de- 
velopment work, operating in Washington, Oregon and Idaho. The 
company will be one of the largest in this section, and the capital 
will be furnished by local men. The incorporators are: Max Bau- 
meister, Allen H. Reynolds, Samuel Drumheller, C. K. Holloway, 
John Smith, W. A. Ritz, E. S. Isaac, J. L. Sharpstein. These men 
will act as trustees until March, 1908. 


NEW MANUFACTURING COMPANIES. 


ALBANY, N. Y.—The United Consumers’ Electric Company, of 
Brooklyn, has been incorporated with the secretary of state, to do a 
general electrical contracting and manufacturing business. The 
capital stock is placed at $10,000, and the directors are Frederick 
L. Sleaster, Lawrence O'Byrne and George Fuller, of Brooklyn. 


MONTGOMERY, ALA.—The Andrew Railway Safety Appliance 
Company, with a capital of $2,500,000, has been incorporated at 
Montgomery, to build and sell the device patented by James T. 
Andrew to prevent accidents on railroads. A number of leading 
business men of the state are interested with Mr. Andrew and will 
push the business. 


NEW PUBLICATION. 


THE “PACIFIC TELEPHONE MAGAZINE”’—The “Pacific Tele- 
phone Magazine” is published monthly in San Francisco, Cal., for 
distribution among its employés, by the Pacific Telephone and 
Telegraph Company. The November issue contains a portrait of 
Edward H. Bangs, chief engineer of the company, considerable 
editorial matter, and sketches of interest to the telephone fraternity. 


Articles of incorporation . 
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TELEPHONE AND TELEGRAPH. 


OIL CITY, PA.—The Postal Telegraph-Cable Company has prac- 
tically rebuilt its system between Oi] City and Bradford. 


FROSTBURG, PA.—The Chesapeake & Potomac Telephone Com- 
pany is making improvements to its lines in this city and toward 
Cumberland. 


HIGH POINT, N. C.—The Southern Bell Telephone Company 
has purchased a site on which it will erect a handsome building 
for local service. 


ST. ALBANS, VT.—The Orange County Telephone Company has 
begun the work of building a trunk line from Randolph to North- 
field. A metallic system is to be installed next spring. 


GADSDEN, ALA.—The telephone and telegraph companies ot 
the city are preparing to comply with the ordinance passed by the 
city council requiring all wires to be placed underground. 


NEW BRITAIN. CT.—The Southern New England Telephone 
Company has secured a right of way to string its wires west of the 
tracks of the New York, New Haven & Hartford railroad, between 
Elmwood and Newington. 


SALT LAKE CITY, UTAH—The Nevada Telephone Company 
hopes to establish communication between Salt Lake and Wells, 
Elko and Tuscarora, by Christmas. A contract has been let for 
300 miles of copper wire. 


GARY, IND.—By a unanimous vote the board of trustees of Gary 
awarded the Chicago Telephone Company a franchise to endure for 
fifty years and the company will at once begin the construction 
of a temporary exchange. 


LANSING, MICH.—A contract has been let by the Citizens’ 
Telephone Company for the construction of its new building, in 
which will be installed a complete automatic telephone system. The 
building will cost $20,000 and will be constructed by George Haga- 
meir. 


“CHEHALIS, WASH.—Chehalis is to have an independent tele- 
phone system, B. E. Clement having accepted the franchise which 
the city council recently voted him. He is closely allied with the 
new Northwestern Long Distance Telephone Company and promises 
a great improvement in service. 


ROCK ISLAND, ILL.—The Union Electric Telephone and Tele 
graph Company has let the contract for a line between the tri- 
cities and Clinton, to be in operation about January 1. This will 
give connection with a number of important Illinois cities, includ- 
ing Sterling, Aurora, Elgin and others. 


GALLATIN, 'ENN.—The Summer County Home Telephone 
Company, which recently reached Gallatin with its pole construc- 
tion, has begun work on an exchange at Portland. Connection with 
Westmoreland will be made through Bethpage. Poles are on the 
ground between that place and Portland. 


TOPEKA, KAN.—A long-distance telephone-telegraph line will be 
built to run from the general superintendent’s office in Newton to 
the Santa Fe general offices in Topeka, a distance of 135 miles. 
Two copper wires are being put in for the line, which will be re 
stricted to the use of the railroad officials. 


EAST BLOOMFIELD, N. Y.—Residents of East and West Bloom- 
field, Victor, Richmond, Bristol, South Bristol and Naples have 
formed a telephone company to build a system connecting thes¢ 
towns. Poles and material have been purchased and the line is 
being located. Connection will be made with other lines. 


JACKSON, MICH.—An effort is being made to organize 8 0e¥ 
telephone company at Flint to connect with the lines of the Citizens 
in Jackson; the Oakland Telephone Company in Oakland county, 
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the Homes lines in Detroit and the Washtenaw in Ypsilanti and 
Ann Arbor. J. W. Martin, of Detroit, is the promoter of the 
project. 


YOUNGSTOWN, OHIO—Youngstown now has telephonic com- 
munication with Berlin Center through the Berlin Center Telephone 
Company. The Berlin Center company connects with the Youngs- 
town independent company through North Jackson, and with Alli- 
ance and Canton through North Benton and Damascus. 


WAREHAM, MASS.—The new telephone line from Rockland to 
Assinippi, for which a franchise was granted a number of weeks 
ago, is now being installed. The line to Assinippi covers the same 
territory as the line in service there nearly fifteen years ago. It 
was one of the first lines in operation in this section. 

NORFOLK, NEB.—The Norfolk Telephone Company will place 
on the market an issue of $50,000 six per cent semi-annual gold 
bonds. The stock will not be placed immediately, but purchasers 
of bonds will be given stock to the amount of fifty per cent of 
their bond holdings. The company’s capital stock is $50,000. 


FLINT, MICH.—Joseph W. Martin, of Detroit, is backing a new 
telephone company which is seeking to gain a foothold in this city. 
It is understood it contemplates a working arrangement with the 
Valley company and the rural telephone exchanges throughout the 
county in opposition to the Michigan State Telephone Company. 


ELIZABETH, N. J.—The Hudson & Middlesex Telephone Com- 
pany contemplates extending its lines to include this city. In 
a communication to the city council, W. J. Lansley, the company’s 
manager, asked that body to fix a date for the appearance of the 
concern’s representatives, who will then make a plea for a fran- 
chise. 

WESTFIELD, MASS.—The New England Telephone and Tele- 
graph Company is building a new line between Westfield and Rus- 
sellville, in Southampton. There will be six miles of poles and the 
route followed is along the Montgomery road and thence along the 
highway to Russellville. The telephones on this new line will be 
a part of the Westfield exchange. 


CINCINNATI, OHIO—Ground has been broken for the new Bell 
Telephone exchange building at the intersection of Highland and 
Mt. Pleasant avenues. The exchange will take care of all lines 
of the Highlands, Bellevue, Dayton and the territory as far south as 
Cold Spring. The exchange will be constructed of pressed brick, 
and is built to relieve the congestion in the Covington South Ex- 
change. 

MT. CLEMENS, MICH.—The city council has refused a franchise 
to the Home Telephone Company of Detroit. Members of the coun- 
cil claim that they found no advantages offered in the franchise, 
and that a careful inquiry among business men revealed no senti- 
ment in favor of another telephone system. Representatives of the 
Home company have offered a new and more liberal franchise 
which is now in the hands of the committee on ways and means. 


SHENANDOAH, PA.—The Farmers’ Independent Telephone and 


Telegraph Company has been organized by agriculturists of the 


Ringtown Valley. The capital stock is $3,000. The line will extend 
from Shenandoah to Ringtown, thence to Aristes, there to connect 
with lines to Mount Carmel and Shamokin, also northward from 
Ringtown toward Bloomsburg and Wilkes-Barre, and northeast to 
Sheppton, Nuremburg and Hazleton. The board of directors in- 
cludes Elmer Dennison, Alexander Manbeck, David Davis, David 
Horn, Alfred Teter, W. L. Witmer, Charles Laudig, J. A. Mandour, 
B. F. Zimmerman, R. W. Faust, T. W. Rumble, Clarence Lindemuth, 
and W. F. Lyons. 


DUNNVILLE, ONTARIO—A deal has been closed by which the 
Bell Telephone Company ceases to do business in the territory cov- 
ered by the system of the Dunnville Consolidated Telephone Com- 
pany. This territory includes the entire county of Haldimand, the 
township of Tuscarora in Brant county, the townships of Caistor 
and Gainsboro in Lincoln, and that portion of Wainfleet in the 
vicinity of Winger. The Consolidated company has purchased the 
poles, wires and all other outside plant of the Bell Telephone Com- 
pany in this territory except what is reserved for long-distance 
service. The Bell company agrees to maintain no exchange and do 
no local business in this territory during the term of agreement, 
which is for ten years, and as much longer as the two companies 
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desire, it being terminable after ten years on sixty days’ notice 
prior to the expiration of any yearly period. The Bell company 
will handle all the long-distance business, and for this purpose will 
have an exchange at Cayuga, but nowhere else in the district.. 
LAS CRUCES, N. M.—The Silver City-El Paso & Southwest Tele- 
phone Company has purchased the Texas & New Mexico Telephone 
Company’s line between this place and El Paso. Charles Miller 
was the principal stockholder. The Silver City-El Paso & South- 
west Telephone Company is practically a new company which is 
now installing a long-distance line, connecting El Paso, Las Cruces, 
Rincon, Engle, Los Palomas, Silver City, Deming and all interven- 
ing towns. The company is capitalized for $100,000. The men who 
are the principal stockholders are also interested in the local tele- 
phone business in the various towns named, and include John 
H. Morgan, of El Paso, who is the manager of the Southern Inde- 
pendent Telephone Company, of that place; W. E. Baker, of the 
Las Cruces exchange; William D. Murray, president of the Silver 
City Telephone Company and C. B. Bosworth, of Deming. The 
line is about completed and will be ready for operation in a short 
time. The lines in the Rio Grande valley are already working. 
Connection is made with the Automatic system at El Paso. 


NEW INCORPORATIONS. 

LANSING, MICH.—Carroll Light and Heat Company, Grand 
Rapids. $50,000. 

LANSING, MICH.—North Parma Telephone Company, North 
Parma. Increase of capital stock from $5,000 to $10,000. 

MADISON, WIS.—Neshkoro Telephone Company, Neshkoro. 
$2,000. Incorporators: Charles Dahlke, Charles Marks and J. S. 
Kruger. 

ALBANY, N. Y.—Walton People’s Telephone Company, Walton. 
$30,000. Incorporators: E. Burnam Guild, W. J. Cranston, E. L. 
Jenks, Walton, N. Y. 

MADISON, WIS.—Economic Light and Power Company, 
Marinette. $25,000. Incorporators: Adelbert Gillette, Theodore A. 
Pamperin and George Beyer. 

COLUMBUS, OHIO—Newcomerstown Light, Heat and Power 
Company, Newcomerstown, Tuscarawas county. Increase of capital 
stock from $25,000 to $100,000. 

COLUMBUS, OHIO—George F. Grove Electric Company, of Day- 
ton. $15,000. Incorporators: George F. Grove, F. A. Corson, A. L. 
Grove, William H. Ware and Aldora Corson. 

NEW ORLEANS, LA.—Mamou Power Company. To construct 
and operate electric and power plants. $20,000. Incorporators: 
Charles D. Hill, John Clegg and Phil S. Gidiere. 

LANCASTER, KY.—The Kentucky Telephone and Telegraph | 
Company. $10,000. Stockholders: J. W. Elmore, H. V. Bastin, H. 
T. Logan, James I. Hamilton, Frank B. Marksbury. 

LITTLE ROCK, ARK.—The Ozark Telephone Company, of Poca- 
hontas. $25,000, of which $15,000 is subscribed. Incorporators: E. 
Dalton, president; Mary E. Dalton, Thomas W. Campbell, G. A. 
Davis and G. D. Wells. 

MINNEAPOLIS, MINN.—Northwestern Interurban Railway Com- 
pany of New Jersey. To connect Fargo and Moorhead with the 
summer resort at Detroit Lake by trolley. $1,500,000. Incorpora- 
tors: H. A. Coghlan, S. A. Anderson and J. R. Turner. 

ANACONDA, MONT.—Granite Power and Light Company. To 
operate a power plant on Flint creek, Granite county. $250,000. 
Directors: Charles H. Joy, of Chicago; George H. Savage, of 
Butte; William Bennett, of Helena; M. E. Estep, of Chicago, and 
J. B. Featherman, of Drummond. 

SPRINGFIELD, ILL.—Woodstock, Marengo, Genoa & Syca- 
more Electric Railway Company, Chicago. To construct a line from 
Woodstock, McHenry county, to Sycamore in DeKalb county. In- 
corporators and first board of directors: Charles A. Spenny, Ed- 
ward B. Harang, M. W. Powell, H. S. Hedberg and E. C. Spinney. 

SPRINGFIELD, ILL.—Belleville & Interurban Railway Com- 
pany, Belleville. $100,000. To construct a line from the city to 
Belleville to the village of Smithton, St. Clair county, Ill. Inoor- 
porators and first board of directors: Jacob Gundlach, Jr., Ben- 
jamin A. Gundlach, R. W. Hofsommer, George Hippard and Thomas 
A. Bell. 
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ELECTRIC RAILWAYS. 
RIVERSIDE, CAL.—Construction work on the new trolley lines 


from Riverside to the new cement town of Crestmore has been be- 
gun. 


BOSTON, MASS.—The railroad commissioners have authorized 
the Worcester & Holden Street Railway Company to issue $40,000 
capital stock at par. 


LINCOLN, ILL.—Officials of the McKinley system have an- 
nounced that the new line from Lincoln ta Mackinaw will be com- 
pleted by January 1, 1908. 


ELKINS, W. VA.—At a special session of the county court the 
Elkins Electric Railway was granted a franchise to construct and 
maintain its lines upon the county roads in Leadsville, Roaring 
Creek and Beverly districts. 


NAZARETH, PA.—Plans are being made by capitalists and pro- 
moters to build a trolley line that will connect Wind Gap with 
Stroudsburg. Both towns have been canvassed in reference to the 
project, and enough capital has been pledged to warrant the be- 
ginning of the work early next spring. 


HOT SPRINGS, ARK.—A project is under consideration at Hot 
Springs for the construction of a traction belt line about twelve 
miles in length to run along the Malvern road to the south, making 
a circle around Potash Sulphur Springs, and returning to Hot 
Springs by way of the old Benton road. 


PLYMOUTH, IND.—The city council has granted a forty-year 
franchise to the Indianapolis, Logansport & South Bend Electric 
Railway Company. It is said that the funds are in sight for build- 
ing the road from South Bend to Plymouth, and that the road be- 
tween these points will be completed and cars running within 
eighteen months. 


PUEBLO, COL.—The city council has passed a resolution grant- 
ing to M. Douthitt an extension of forty-five days from October 31 
in which to begin construction of his interurban electric railway 
from Pueblo down the Arkansas valley. Mr. Douthitt had ali plans 
made for the beginning of work during October, but the crisis in 
the money situation caused him to postpone the work for several 
weeks. 


HOUSTON, TEX.—The county commissioners have granted a 
franchise to the Houston Electric Company, permitting it to use 
the Harrisburg road for an extension of the street railway lines to 
Harrisburg. A resolution was passed granting the franchise for 
a period of twenty-eight years, this being done to bring the new 
franchise into conformity with the one held by the company from 
the city of Houston. 


ANNAPOLIS, MD.—The Washington, Baltimore & Annapolis 
Electric Railway Company has broken ground in Annapolis for 
its system of trolley tracks through the city. Under the provisions 
of the franchise granted the company by the municipality, the work 
must be done by January 1, 1908, and cars running by the follow- 
ing July. The company expects to have its system of city tracks 
laid before the time limit expires. 


NASHVILLE, TENN.—The Memphis, Covington & Northern 
Railway Company has been chartered by the secretary of state. 
The company is capitalized at $14,000, with the following incor- 
porators: G. B. Gillespie, John T. Garner, J. B. Witherington, W. 
M. Abernathy, H. N. Sullivan, C. H. Stovall, W. A. Black and R. W. 
Sanford. The purpose of the corporation is to construct and 
operate a street and interurban railroad in Covington and in the 
counties of Tipton and Shelby. 


COLORADO SPRINGS, COL.—The construction of the first sec- 
tion of the street railway to the summit of Cheyenne Mountain has 
been begun under the supervision of Colonel Lewis Ginger, who has 
organized the company for pushing the work. The section will be 
800 feet in length and the incline will be of thirty-five degrees. 
The cars will be the first of the kind ever used in the country 
and will be run on the elevator principle by a patent device which 
has been invented by Colonel Ginger. 


MILFORD, MASS.—At the annual meeting of the stockholders 
of the Milford & Uxbridge Street Railway Company the following 


Vol. 51—No. 21 


board of directors was électet: John T. Manson, Joel A. Sperry, 
J. Willis Downs, Charles E. Graham, of New Haven; Sydney Har- 
wood, of Newton; George Albert Draper, of Hopedale, and James 
E. Walker, of Milford. At the election of officers J. T. Manson was 
chosen president; J. Willis Downs, vice-president; Wendell Williams, 
clerk and attorney; James E. Walker, treasurer; and Walter L. 
Adams, superintendent. 


CLEVELAND, OHIO—The Millersburg & Eastern Railroad Com- 
pany, an enterprise in which Cleveland capital is interested, has 
been organized. The incorporators are: O. S. Olmstead, Dan M. 
Miller, W. W. Adams, of Millersburg, and Samuel P. Dunn and J. A. 
Burke, of Cleveland. The new line will run between Millersburg 
and Beach City, a distance of twenty-six miles. Work will be com- 
menced within a few weeks, and it is expected to have the line in 
operation late in 1908. The new company was incorporated for 
$1,000, which will be increased to $500,000. 


SPRINGFIELD, ILL.—Stockholders of the proposed interurban 
line between Champaign and Bloomington have completed arrange- 
ments for beginning work at once. Reports from the treasurer show 
$200,000 on hand for the construction of the first section of the 
new line, which will be started at the Champaign end. Franchises 
have been secured from the towns which will be touched by the 
new road. Cars will enter Bloomington over the tracks of the 
Illinois Traction System. John Pitts, of Bloomington, was chosen 
president at the meeting, and J. A. Keenan, of Leroy, was elected 
treasurer. 


MARSHALLTOWN, IOWA—Fifty thousand dollars in stock has 
been sold to local capitalists, who, with Hamilton Browne, of Chi- 
cago, and other Chicago capitalists, have joined together and or- 
ganized a company for the purchase of the property of the Mar- 
shalltown Light, Power and Railway Company. The sale price is 
said to be $350,000. The new company is to make extensive im- 
provements to the gas plant, and the street-car line within the 
city is to be extended. The street-car system is to be also the 
nucleus of an interurban line between this city and Melbourne. A 
survey of the right of way has already been made. 


YOUNGSTOWN, OHIO—At a special meeting of Ohio and West 
Virginia capitalists, held at East Liverpool, the initial steps toward 
the completion of a trolley line from Youngstown to Pittsburg 
were taken, and it is- probable that within the next two years 
the project will have been completed. The action taken was the 
organization of a company to construct an electric line from Chester. 
W. Va., to Carnegie, Pa. Considerable encouragement is being given 
the project along the entire line. The line will open up many new 
localities and the indications are that work will be started at once. 
At Carnegie, which is about eight miles from Pittsburg, connection 
will be made with the Pittsburg railway lines for Pittsburg, and at 
Chester with the Youngstown & Ohio river line, which is now being 
built between East Liverpool and Lisbon and which will be in opera 
tion within a short time. At Lisbon connection will be made 
with the Youngstown & Southern for Youngstown. 


PHILADELPHIA, PA.—Brown Brothers & Company and E. B. 
Smith & Company have undertaken to finance the construction of 
a bridge to connect Allentown and South Allentown. The struc: 
ture will cost $400,000 and will be of modern steel construction. It 
is to form a connecting link in the system of electric railways owned 
or leased by the Lehigh Valley Transit Company, a corporation also 
financed by the banking houses named. Work has been begun 00 
the bridge construction and the plans call for its completion in 
eighteen months. The banking firms named have purchased the 
old Allentown & South Allentown Bridge Company and the Allen- 
town & South Allentown Street Railway Company. These com- 
panies several years ago began the operation but were compelled 
to leave the work unfinished. The work will be financed when 
completed by an issue of mortgage bonds, guaranteed by the Lehigh 
Valley Transit Company, which company will own all the stock. 
The officers of the old companies have resigned. John C. Dawson. of 
Brown Brothers, has been elected president. Albert E. Turner, of 
E. B. Smith & Company, secretary, and B. W. Frazier, treasurer. 
These officers and Colonel H. C. Trexler and Edward M. Young. of 
Allentown, constitute the board of directors. 


A ~ T e -o E E E A E 7 ee e.g Se eee ET Oe ee u - ee ee ~E O E eee een eer Ee 


November 28, 1907 


"i PERSONAL MENTION. 


MR. E. J. DICKSON, of Boston, Mass., has been appointed gen- 
eral manager of the Milford, Woonsocket & Attleboro Street Rail- 
way Company, with headquarters at Franklin, Mass. 


MR. FRANK H. GOLDING has assumed the duties of manager 
of the Rockford (Ill.) Edison Company. Mr. Golding has been in 
the electric lighting business for a number of years, having been 
assistant manager of the Dayton (Ohio) Lighting Company for 


some time. 


MR. GEORGE R. FOLDS has assumed the duties of general 
manager of the West Penn Railways Company’s lines in Westmore- 
land and Fayette counties. Mr. Folds’ headquarters will be in Con- 
nellsville, Pa. Mr. Folds resigned as general manager of the 
South Chicago City Railway Company and the Hammond, Whiting 
& East Chicago Electric Railway Company to accept the position 
with the West Penn Railways. He was born in Oshkosh, Wis., 
August 23, 1870, and later his parents moved to Minneapolis, where 
he entered into the railroad business. For some time he was 
connected with the Minneapolis Street Railway Company, and 
later with the Twin City Street Railway Company. In 1899 he 
was placed in charge of the claim department of the St. Paul di- 
vision of the company, later going to the Chicago company. 


MR. EUGENE McOUAT, co-inventor with Dr. H. W. F. Lorenz 
of the new “Zenith” incandescent lamp, entered the lamp business 
when a boy in November of the year 1879, with the United States 
Electric Company, of New York city, 
which was then making the Hiram 
Maxim paper-filament lamp. Follow- 
ing this employment, for several years 
he was employed in experimental 
work on lamps for Dr. Edward 
Weston, in his laboratory in Newark, 
N. J. Mr. McOuat was also connected 
with the Westinghouse company in 
the lamp department, both in Pitts- 
burg and in New York. For several 
years he was superintendent of the 
Beacon Lamp Company, of Boston, 
Mass. Mr. McOuat is at present super- 
intendent of the Anchor Lamp Com- 
pany’s works at Newark, N. J. He 
has made several improvements in in- 
candescent lamps, and, in addition to 
the patents which have just been issued to him, has received patents 
No. 481,047 (1892) and No. 694,068 (1902), which were both con- 
sidered very good forms of lamps, several similar lamps having 
since been put upon the market. He was also associated with sev- 
eral other patents of a like character. 
About seventeen years ago he began to 
make a special study of filaments and 
was successful in producing a high- 
grade silk filament. A few years later 
he took up the making of cellulose fila- 
ments, and has worked steadily to im- 
prove the efficiency of this type of fila- 
ment. The filament used in the 
“Zenith” lamp is the result of experi- 
ments worked out by Mr. McOuat and 
Dr. Lorenz. Dr. Lorenz is a native 
of Springfield, Ohio. After graduat- 
ing from Wittenberg College he spent 
over four years in Europe, studying 
chemistry and physics at the universi- 
ties of Tiibingen and Berlin, Germany. 
He received the degrees of A.M. and 
Ph.D. from the latter university in 1898. For a time he was 
assistant to Professor Gabriel in the Chemical Institute of Berlin 
University. Later he was instructor in organic chemistry at the 
University of Pennsylvania for two years. For the past few years 
he has been engaged in independent technical work. 


Mr. EvGENE McOvat. 


Dr. H. W. F. LORENZ. 
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ELECTRICAL SECURMIES. 


The storm centre of financial disturbance, it appears, has moved 
from Wall street and is being dissipated throughout the southern 
and western country. The result of this has been the withdrawing 
of a number of accounts by interior towns from New York banks, 
and this has disturbed the liquidation of credits, because the New 
York financial institutions now are accepting drafts on interior 
banks “for collection only,” and declining to allow those who 
deposit the checks to draw out the money against them until the 
checks have actually been paid. It seems certain that the whole 
situation is clearing. The bank and domestic exchange troubles 
are lessening, and the premium on currency is slackening, because 
there is a smaller demand for cash and because the offerings of 
currency are constantly increasing. Over $65,000,000 in gold has 
been bought abroad, and the bank-note circulation throughout the 
country has been increased $20,000,000 in the last couple of weeks. 
The basis of this circulation will soon be enlarged $50,000,000 by 
the issue of Panama Canal bonds that the banks have agreed to 
take, with the understanding that the money paid for the bonds 
shall be left on deposit by the Government with national bank 
depositaries. Supplementing this comes the offer of the Govern- 
ment of new three per cent bonds, which will attract the hoards 
of those investors who are glad of such an opportunity, but who 
dared not invest their money in securities of less unimpeachable 
value. The need for money has also been diminished through the 
laying off of men from work and a swiftly spreading contraction 
of general business. 

Dividends have been declared upon the following electrical se- 
curities: Columbus Street Railway Company; regular quarterly 
dividend of 1144 per cent on the common stock, payable December 2 
to stock of record November 15. American Railways Company; a 
quarterly dividend of 1% per cent, payable December 14 to stock 
of record November 30. Books close November 30 and reopen 


December 9. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 16. 


New York: Closing. 
Allis-Chalmers common..........-.--. ieee eres 4% 
Allis-Chalmers preferred...........ceeeeeees 14 
Brooklyn Rapid Transit...........s20eeeee- 303 
Consolidated GaS......... cece eee esc eeeceees 83 
General Electric.............cccceccceeeeeee 105 
Interborough-Metropolitan common.......... 5 
Interborough-Metropolitan preferred......... 15 
Kings County Electric............2-seseceee 85 
Mackay Companies (Postal Telegraph and 

Cables) common........sssessssosossees 461% 
Mackay Companies (Postal Telegraph and 

Cables) preferred........sesesessesese. 
Manhattan Blevated...........cccceceeenees 106 
Metropolitan Street Rallway.............0.. 29 
New York & New Jersey Telephone......... 92 
Western Union.........esesossscssessesses. 62 
Westinghouse Manufacturing Company...... 35 


Directors of the Kings County Electric Light and Power Company 
have declared the regular quarterly dividend of 2 per cent, payable 
November 30. Books closed November 23 and reopen December 2. 


Boston: Closing. 
American Telephone and Telegraph......... 90% 
Edison Electric Illuminating................ 195 
Massachusetts Electric... ......... cece ewe eee 38 
New England Telephone..................5- 9514 

- Western Telephone and Telegraph preferred. — 

Philadelphia: Closing. 
Electric Company of America............... 8 
Electric Storage Battery common........... 32 
Electric Storage Battery preferred.......... 32 
Philadelphia Electric.............ccceceeees 6% 
Philadelphia Rapid Transit................. 15% 
United Gas Improvement.............+eee08: 691% 


Directors of the Philadelphia Electric Company have declared 


the regular semi-annual dividend of 2% per cent, payable December 


16, as registered November 22. Books closed November 23 and 
reopen December 2. 


Chicago: Closing. 
Chicago Telephone...........ccecececcences 113% 
Commonwealth-Edison ............-.-ceeeeee 791% 
Metropolitan Elevated preferred............- 48 
National Carbon common.............0+208- 50 


National Carbon preferred...........0.ee00- 991% 
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ELECTRIC LIGHTING. 

OZARK, ARK.—The Altus Gin Manufacturing and Improvement 
Company, of Ozark, will increase its plant by the installation of a 
100-kilowatt alternating-current dynamo, complete with switchboard, 
etc. Bids are requested immediately. 


EAU CLAIRE, WIS.—The new power plant of the Chippewa 
Valley Electric Railway and Power Company at Menomonie has been 
-completed and put in operation. Thirty-three thousand volts is being 
transmitted to the power station in this city. 


ST. JAMES, MO.—-James Bright has obtained a franchise for 
supplying Steelville, Crawford county, with electricity for street 
lighting. He will generate the electricity at the Evans mill, one 
mile east of Steelville. 


GOLIAD, TEX.—Dr. L. W. Chilton, who proposes to put in opera- 
tion an electric light plant for Goliad, has the machinery on the 
ground and a suitable building is being erected. Dr. Chilton is 
making preparations to have the town wired immediately. 


WILMINGTON, DEL.—The Commercial Light, Heat and Power 


Company has been granted an extension of one year from Janu- 
ary 1, 1908, in which to pay the city the sum agreed upon for 
the privilege of operating its system, viz., $6,250 to be paid on 
January 1, 1908, and $6,250 July 1, 1908. 


SHAMOKIN, PA.—The borough has entered into a ten-year 
contract with the Shamokin & Coal Township Light, Heat and 
Power Company for street lighting. The price is $65 per arc lamp 
per year; $21.60 for thirty-two-candle-power incandescents, and 
$10.80 for sixteen-candle-power incandescents. 


MERIDIAN, MISS.—The annual meeting of the stockholders 
of the Meridian Light and Power Company was held on November 
1. No change in the officers of the company occurred. Plans for 
the ensuing year were discussed, but no definite conclusions were 
reached. 


DAVENPORT, IOWA—The Independent Light and Power Com- 
pany has let to the J. C. Settle Construction Company, of St. Louis, 
the contract for the erection of its building in West Davenport. 
The new building will be 100 by 118 feet, of concrete block con- 
struction. l 


LAFAYETTE, IND.—At a special meeting of the town board of 
West Lafayette the Merchants’ Electric Light Association was 
granted a franchise, covering a period of twenty years, to place 
poles at different street intersections and on the line of contiguous 
lots and string wires for the purpose of furnishing the people of 
West Lafayette with heat, light and power. 


BILLINGS, MONT.—The Yellowstone River Power Company has 
fled articles. The purpose of the company is to furnish electric 
power by means of which an electric light system and a street 
railway will be operated in Billings. The capital stock is given 
as $500,000, and the term of incorporation is forty years. Christian 
Yegen, Peter Yegen, Fred T. Mashaw, Fred Inabnit and Charles T. 
Stewart are the trustees named in the articles. 


SAN RAFAEL, CAL.—The Snow Mountain Electric Power Com- 
pany, a new concern backed by former United States Senator Fel- 
ton will shortly enter the field. The company has been in existence 
but a short time but already has erected several substations and 
strung a number of miles of high-tension wire in Sonoma and Men- 
docino counties to carry the current from the central power plant 
at Snow Mountain which is 150 miles from San Rafael. 


ALBANY, N. Y.—Under the condition that they furnish gas and 
electricity to the village of Irondequoit, at a price not to exceed 
that prevalent in the city of Rochester, the Rochester Railway and 
Lighting Company has obtained permission from the village au- 
thorities of Irondequoit to lay down pipes and string wires for 
the purpose of supplying light. Under section 68 of the Public 
Service Commission law, the approval of the commission is neces- 
sary before this permission become effective. 


BALTIMORE, MD.—The Consolidated Gas, Electric Light and 
Power Company is preparing to make extensive improvements to its 
gubstation at Penn and Pratt streets, and bids have been asked. 
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The wooden roof of the station is to be replaced with steel trusses 
supported on steel columns, and the whole is to be covered with 
slag and book tile. There will be a large skylight running the 
entire length of the building, and the front wall will be built to 
resemble a two-story structure. A wire tower will provide a safe 
height for wires and cables. i 


LOCKPORT, N. Y.—The Public Service Commission of the 
Second District has given a decision permitting a new corporation, 
the Lockport Light, Heat and Power Company to purchase the 
Lockport Gas and Electric Company and its competitor, the 
Economy Light, Fuel and Power Company, of Lockport, but for- 
bidding the new company to issue securities for a capitalization 
above $700,000, equivalent to the total issues of the two old com- 
panies. The new concern desired to issue stock and bonds to a 
total of $1,200,000. It is also made plain in the decision that in- 
creases in the price of gas and electricity will not be permitted. 


LYNCHBURG, VA.—C. W. Hancock & Sons, of this city, have 
secured a contract with the company owning the Natural Bridge 
property for the erection of a concrete dam 200 feet long and 
thirty-five feet high in Cedar creek, which passes under the Nat- 
ural Bridge. The dam will be located half a mile below the 
bridge and the water will be used to develop 100 horse-power which 
is to be utilized in an electric power-house. It is the intention of 
the hotel company to light the grounds under and about the bridge; 
the road leading from the railway station to the property, as well 
as to supply automobiles, which will be used to carry visitors to 
and from the railway station and about the grounds sight-seeing. 


TORONTO, ONTARIO—The engineers of the hydroelectric power 
commission have completed surveys for the main transmission lines 
from Niagara Falls to the municipalities in the Western Power 
Union, and have been engaged on a survey of several branch lines. 
The main lines are from the falls to Hamilton, from the latter 
place to Toronto, from Hamilton to Brantford, Woodstock, Inger- 
soll and London, and from Hamilton to Guelph, Hespeler, Galt, 
Berlin, Stratford, St. Marys and London. A loop system is con- 
templated in the event of all or most of the municipalities definitely 
deciding upon the adoption of the power scheme. As the lines 
would be duplicated, a break-down in the:service would be a prac- 


. tical impossibility. The total length of the main loop will be about 


four hundred miles. 


MARINETTE, WIS.—A. W. Wilson and A. L. Gillette, repre- 
senting Chicago capitalists, have applied to the Marinette city 
council for a franchise to light the city. It is the first application 
of the kind since the passage of the new public utility law. Under 
this law the present lighting company has a monopoly lighting 
franchise unless a certificate of necessity can be secured by a com- 
peting company from the state railroad commission. The appli- 
cants for the franchise expect to demonstrate that they can fur- 
nish light to the city at one half the present cost by means of @ 
water power on the Peshtigo river. The certificate of necessity 
provision in the new public utility law was written especially to 
meet a contingency of this kind. The promoters say they will also 
build an interurban line in connection with their water-power de- 
velopment. 


OAKLAND, CAL.—A suit to condemn the right of way across 
property in Washington township owned by Miriam H. Haines, & 
minor, has been filed by the Bay Counties Power Com- 
pany. The strip is sought to afford space for the erection of 4 
line of poles carrying current from a power-house in Colgate. 
Yuba county, to this city. This suit discloses the plan of the com- 
pany to double its service into this city, as it already maintains 
one high voltage line from Colgate to Oakland. The route of the 
proposed line will pass through Sutter, Davis and Solano counties 
and will cross the straits of Carquinez near Port Costa. The east- 
ern bay shore will be followed into North Berkeley, but the line 
will be carried east of Oakland as far as Elmhurst. From there 
it will turn west and be carried to its Oakland terminus. The Oak 
land Gas, Light and Heat Company’s plant will receive the power 
at this end. 


JEFFERSONVILLE, IND.—The United Gas and Electric Com- 
pany has announced that the price for incandescent lights on and 
after November 1 will be twelve cents per kilowatt-hour the first 
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ten kilowatt-hours; eleven cents for the next twenty, ten cents 


for the next twenty and six cents for all over fifty kilowatt-hours. 
Bills rendered December 1 will be on the new basis. 


LONDON, ONTARIO—The city council has decided to submit 


a by-law to the people at the January election providing for the 
expenditure of $235,000 for transmission of Niagara power to the 
city. 


CINCINNATI, OHIO—The village of Delhi has given the Union 
Gas and Electric Company a franchise to install its lines. An 
ordinance was also passed to regulate the price of gas and elec- 
tricity. 


CHINOOK, MONT.—tThe city of Chinook has voted bonds for 
the construction of a municipal light plant. Work will be com- 
menced at an early date, and before next summer the city should 
be lighted by electricity. 


GREENFIELD, MASS.—The selectmen have granted a fran- 
chise to the Franklin Electric Light Company to erect and main- 
tain a line of poles and wires from Turners Falls for the purpose 
of supplying this village with electric lights. 


CHEYENNE, WYO.—The mayor has ordered the Cheyenne 
Light, Fuel and Power Company to remove its pipes and wires from 
the city streets, declaring forfeited the franchise under which the 
company does business. This action has been taken as a result 
of the poor service given. 


ENCAMPMENT, WYO.—The Big Chief Copper Company is mak- 
ing arrangements to establish an electric plant on Cow creek. The 
company’s mine is located near Silver Lake, which empties into the 
creek named, and the plan is to dam the outlet to this lale and 
there establish a reservoir. The plant will be on the creek at a 
point so far below the level of the lake as to give a good fall. 
It is the company’s intention to run its own machinery and also 
furnish power to any and all contiguous properties. 


ST. LOUIS, MO.—Dissatisfied with the prices they are paying 


for electric light, citizens of St. Louis county are discussing plans 
for the organization of a company to compete with the corporation 
now furnishing electric light in the county. It is proposed that a 
stock company be formed among citizens and that a plant be es- 
tablished in the neighborhood of Clayton. There are four electrie 


-light companies doing business in St. Louis county, but none inter- 


feres with the business of the others. The General Service and 
Development Company has a franchise covering the entire county; 
the King Electric Company has a franchise in St. Ferdinand and 
Central townships, with a special franchise in Ferguson; the Su- 
burban Electric Light and Power Company furnishes light in Web- 
ster Groves and surrounding territory, and the Carondelet Electric 
Light and Power Company has a few customers south of the city 
limits. None of the franchises is exclusive and it is the plan of 
the proposed company to obtain a franchise covering the entire 
county. Each person using electric light is to be solicited as a 
stockholder in the new company. 
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INDUSTRIAL ITEMS. 

THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., opened its new factory with a dance for the 
employés and their friends on November 8. The factory contains 
four stories and a basement, and gives the company a fine equipment 
for extending its line of apparatus. 


MATHIAS KLEIN & SONS, Chicago, Ill., have ready catalogue 
No. 7, which describes and illustrates a complete line of linemen’s 
and construction tools. This catalogue is splendidly arranged, and 
a double sheet of cross-section paper is interpolated between the 
leaves of the text. Full descriptions are given, and each piece of 
apparatus is carefully illustrated. 


THE ZOAR BATTERY COMPANY, Zoar, Ohio, has ready for 
distribution two new pieces of literature, entitled, respectively, 
“Battery Troubles,” and “Zoar Storage Batteries.” The first men- 
tioned gives some very interesting and instructive information con- 
cerning the charging of storage batteries, the testing of the electro- 
lyte, the capacity of the battery, the adjustment of coils, and direc- 
tions for placing the battery out of commission. This literature will 
be sent to any one interested upon request. 

THE RAYMOND CONCRETE PILE COMPANY, New York city, 
has announced its removal to 140 Cedar street, in the new West 
Street Building. The company has been awarded the contract for 
the concrete pile foundation for the North Shore yards of the Long 
Island Railroad, Long Island City. The conduit, which will be of 
concrete, will be 1,100 feet long and will carry the feed wires for 
the electric system. The application of concrete piling to conduit 
foundations is a novel one, this being the first time such use has 
been made on a contract of any magnitude. The Abbott-Gamble 
Company is the general contractor. 

THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, is calling attention to ‘“‘Noark” National Electrical 
Code fuse plugs. These plugs are fitted with “Noark” fuses, which 
may be used interchangeably with other “Noark” devices of the 
National Electrical Code standard. They are furnished in two sizes 
—one to thirty amperes, and thirty-one to sixty amperes, for 250- 
volt circuits. A folder describes the “J-M” asbestos lead-joint run- 
ner. This is for making lead joints in cast-iron gas and water pipe. 
It is made of specially prepared pure asbestos rope of square cross- 
section, having a ferrule on each end, and provided with a clamping 
device for fastening in place on the pipe. Another folder describes 
and illustrates asbestos papers, roll board, sheet board, building 
felts, etc. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

American Association for the Advancement of Science. Chicago, 
{1]., December. 

American Society of Mechanical Engineers. Annual meeting, 
New York city, December 3-6. 

South Dakota Independent Telephone Association. Mitchell, 
S. D., January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 238, 1908. 

Nebraska Independent Telephone Association. Next meeting, 
Omaha, Neb., January, 1908. 


Record of Electrical Patents. 


Week of November 12. 


870.551. CENTRAL-ENERGY TELEPHONE SYSTEM. Francis W. 
Dunbar, Chicago, Ill., assignor to Kellogg Switchboard and Sup- 
ply Company, Chicago, Ill. A signal-controlling electromagnet 
is bridged between the two limbs of the talking circuit. 


870,555. CONTROLLER. Frank W. Garrett, Norwood, Ohio, 
assignor to the Bullock Electric Manufacturing Company. A 
blow-out magnet having a plurality of polar projections is used. 


870,564. THIRD-RAIL ELECTRIC RAILWAY SYSTEM. Charles 
Kozesnik, New York, N. Y. A sectional hollow third rail. 


870,574. FIRE-ALARM SYSTEM. Charles W. McDaniel, Kansas 
City, Mo. A combined alarm and telephone system. 


870.577. ELECTRICAL WATER HEATER. Emil Naumer, New 
York, N. Y. A heater pipe of hollow carbon rods. 


870,595. CONTROLLER. Lewis L. Tatum, Norwood, Ohio, assignor 
to Allis-Chalmers Company and the Bullock Electric Manu- 
facturing Company. The circuits are controlled by cam-operated 
snap switches. 

870.596. MOTOR CONTROLLER. Lewis L. Tatum. Norwood. Ohio. 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. The circuits are controlled by oiled 
switches. 

870.611. SERIES SHUNT FOR DYNAMOELECTRIC MACHINES. 
Henry C. Beekley, Norwood, Ohio, assignor to the Bullock Elec- 
tric Manufacturing Company. A frame-supporting resistance 
which is made up of removable sections. 

870,621. ELECTRIC RAILWAY SIGNALING SYSTEM. Norman 
P. Fraser and William Gribben, Carsonville, Mich. The signals 
are controlled by contacts on the train. 
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870,622. ELECTRIC SIGNALING SYSTEM. Willard H. Gilman, 
Medford, Mass., assignor, by mesne assignments, to International 
Telemeter Company. The signals are controlled by current 
impulses of different character. 


870,632. ELECTRICAL MEASURING INSTRUMENT. John M. 
Lea, Chicago, Ill., assignor to International Electric Meter Com- 
pany, Chicago, Ill. A stationary and a movable coil are mag- 
netically linked by a laminated core. 


870,595.—CONTROLLER. 


870,637. INCANDESCENT LAMP GUARD. Charles Molitor, 
Chicago, Ill., assignor to James H. McGill, Valparaiso, Ind. A 
wire guard. : 


870,674. APPARATUS FOR ELECTROCHEMICAL ANALYSIS. 
George A. Guess, Silverton, Colo., and Herbert E. T. Haultain, 
Nelson, British Columbia, Canada. The terminals for each ves- 
sel are in sets of three. 


§70,675. ELECTRODE. George A. Guess, Silverton, Colo., and 
Herbert E. T. Haultain, Nelson, British Columbia, Canada. A 
corrugated sheet electrode. 


870,688. AUTOMATIC ELECTRIC-STORING DEVICE. John W. 
Ringer, Castleton, Ind. A commutating switch. 


870,691. PROCESS OF PRODUCING POROUS BARIUM OXID. 
Hermann Schulze, Bernburg, Germany. Barium carbonate is 
mixed with carbon and melted. 


870,714. ELECTROCHEMICAL PROTECTOR. Frank B. Cook, 
Chicago, 11. The contacts, under spring pressure, are kept 
apart by a fusible cement. 
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870,802.—VEHICLE CONTROL SYSTEM. 


870,736. ELECTRIC FIXTURE. Harry R. Mitchell, North Yakima, 
Wash. An adjustable fixture. 


870,737. STREET AND STATION INDICATOR. Charles A. Myers, 
Niagara Falls, N. Y. A device operated by a magnetically 
operated ratchet wheel. i 


870,755. TROLLEY-POLE GUIDE. Lewis A. Allen, Passaic, N. J: 
A guiding roller follows the wheel. 


870,802. VEHICLE CONTROL SYSTEM. Norman W. Storer, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. Means are provided for adjusting the point of appli- 
cation of the resultant propelling force to the truck. 
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870,803. ELECTRICAL MEASURING INSTRUMENT. Charles B. 
Twing, Philadelphia, Pa. Temperature compensation is effected 
by varying the reluctance of the magnetic circuit. 


870,852. SPEED-INDICATOR AND DISTANCE RECORDER. Ralph 
Shipman, Sunbury, Pa. A time-operated device. 


870,891. AUTOMATIC GAS CONTROLLER. Joseph C. Landes, 
Collegeville, Pa. A thermostatic device. 


870,892. ALTERNATING-CURRENT MOTOR. Robert Lundell, New 
York, N. Y. A commutator motor with two sets of brushes. 
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870,898.—ALTERNATING-CURRENT MOTOR. 


870,893. ALTERNATING-CURRENT MOTOR. Robert Lundell, New 
York, N. Y. A commutator motor with two wide short-circuit- 
ing brushes. 


870,935. AUTOMATIC SWITCH GOVERNOR. Leonard Colson and 
Charles Gebauer, New York, N. Y.; said Colson, assignor to said 
Gebauer. A switch for a projection lamp. 


870,938. ALTERNATING-CURRENT GENERATOR. George H. 
Cove, Roxbury, Mass., assignor of one-half to Frank R. Kimball, 
Boston, Mass. The armature coils are carried on an oscillating 
pendulum. 


870,946. CONTROLLING MECHANISM FOR ELECTRIC CIR- 
CUITS. Taylor T. Fogel, Reading, Pa., assignor of two-thirds 
to Alfred J. Mason, Reading, Pa. An automatic rheostat. 


870,950. TROLLEY. Walter P. Gisske, Los Angeles, Cal. Guard 
arms are attached to the harp. 


870,954. ELECTRICAL SPARKING DEVICE FOR EXPLOSIVE 
ENGINES. William B. Hayden, New York, N. Y. A magnetic 
interrupter. 


870,970. ALTERNATING-CURRENT METER. Robert C. Lanphier, 
Springfield, Il. The rotating conductor is submerged in mer- 
cury. 

870,973. STORAGE BATTERY. Homer E. R. Little, New York, 
N. Y. A zinc battery. 


870,985. CARBON ELECTRODE FOR GALVANIC ELEMENTS. 
Wilhelm Mdllenbruck and Wilhelm Dielmann, Dusseldorf, Ger- 
many, assignors to Herman Peltzer, Dusseldorf, Germany. The 
electrode is formed of carbon rods embedded in the depolarizer. 


871,002.—INSULATING FIXTURE. 


870,999. TROLLEY HARP. Samuel T. Simmons, Columbus, Ohio. 
A swiveling trolley. 


871,002. INSULATING FIXTURE. Louis Steinberger, New York, 
N. Y. A four-armed strain insulator. 


871,042. TELEPHONE EXCHANGE. Samuel A. Norstrom, 
Chicago, Ill., assignor to Casper L. Redfield, Chicago, Il]. The 
calling mechanism for an automatic exchange. 


871,043. TELEPHONE EXCHANGE. Samuel A. Norstrom, Chicago, 
IN., assignor to Casper L. Redfield, Chicago, Ill. An automatic 
telephone switch. 


871,092. SELECTING DEVICE FOR TELEPHONE EXCHANGES. 
Frank A. Lundquist, Chicago, Ill. An automatic telephone set 
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A MOTOR-DRIVEN BOAT. | 

The suggestion made recently, and to which attention was 
called in the ELECTRICAL Revirw for November 9, that the 
electric system of transmitting power might be found advan- 
tazeous for overcoming some of the difficulties met in adapting 
the steam turbine to marine propulsion, has provoked comment 
in certain of the journals devoted to maritime interests. The 
Marine Review discussed unfavorably the subject in its issue 
of October 31, and in its issue of November 14 it describes 
what probably is the first actual application of the proposed 
method. This is for propelling two fire-boats for the city of 
Chicago, each of which is driven by two motors connected to 
the screws. 

An interesting point about these equipments is the reason 
for adopting the motor-drive. This, it is said, was not because 
it was desired to use motors, but because the pumping equip- 
ment decided upon made it practically compulsory to adopt 
them. In other words, the propelling machinery was second- 
ary to the pumping equipment and the selection of the latter 
practically decided the type of the former. The service require- 
ments were such as could be best met by high-speed centrifugal 
pumps, and the most suitable engine for driving such pumps is 
undoubtedly the steam turbine. However, a turbine running 
at a speed suitable for driving centrifugal pumps is not well 
adapted for driving propellers. A transmission gear must be 
inserted between the turbine and the propellers, and the type 
selected is the electric. A dynamo is coupled to the turbine, 
and a motor to the propeller, and thus not only is the neces- 
aary speed reduction secured, but complete control is obtained 
over the speed and direction of rotation—that is to say, of the 
maneuvering of the vessel. 

The method of handling the equipment is to close the water- 
valves and drain the pumps of water—there is a duplicate equip- 
ment on each boat—and let the pumps run idle while the boat 
is being propelled by her two motors. When the fire is reached 
the motors are stopped and the dynamos run idle, while the 
turbines drive the pumps. Although the dynamos are normally 
idle, though running, while the pumps are in action, they are 
available for any maneuvering which may be necessary. The 
duplicate equipment is of service, as it not only renders a com- 
plete disablement of the vessel least likely, but the two pro- 
pellers give better control of the boat, particularly as the driv- 
ing motors may be controlled from the pilot house as well as 
from the engine room, and the two pumps may be coupled in 


series to increase the pressure of the stream of water. Judging 
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from the flexibility of the equipment, these fire-boats should give 
While the whole 
arrangement is new, no service is required either of the tur- 
bines or motors which they have not already rendered satis- 
factorily, and there is no reason to doubt that the boats will 
prove thoroughly reliable and effective. | 
Although the equipment outlined works out well for a 
fire-boat, the designers do not believe that the motor-drive is 
so advantageous for general propulsion as it is for the particu- 
lar case of these fire-boats. In fact, they think that motors of 
the requisite low speed would be too bulky for general marine 
propulsion. That is a question which can not be answered off- 


good accounts of themselves in service. 


hand. Considerations of space and economy, no doubt, are 
more important in marine work than on land, and what would 
be controlling influence in the latter may become secondary in 
the former. Flexibility may be of less consequence on a vessel 
which works as a unit. Yet, for minor purposes, the electrical 
system is making good headway in modern marine practice, in 
spite of various analyses which were said to show that, all 
things considered, additional weight and space taken up, etc., 
it was not as good as the old steam system. 


GAS OR ELECTRIC TRANSMISSION OF POWER. 

In the issue of the ELECTRICAL Review for August 10 
attention was called to some of the ideals of the gas engineer 
and the advantages which may be urged for the use of this fuel 
as a means of distributing power within a city. The idea out- 
lined was the erection of large gas generators at suitable points 
where a cheap gas could be manufactured. This could be done 
without causing a nuisance within the city, and the fuel which 
might be used in this way could be of a low grade and there- 
fore cheap. From this station the gas could be piped to all 
power-users as well as to those who require a fuel for heating 
purposes. Thus, not only would an economical and smokeless 
fuel be available, doing away with the burning of coal, but 
each power-user, by means of a small gas engine, would be able 
to produce his power with a high thermal efficiency of conver- 
sion. 

The success of such a scheme, so far as power production is 
concerned, depends largely upon the relative convenience of the 
small gas engine and the electric motor, and where both systems 
are available the advantages of the motor are such that a con- 
siderable reduction in the cost of power must be made by the 
gas engine to induce the user to select it instead of an electric 
motor. There is not much doubt that the gas engine will play 
a most important part in the industrial development of the city 
of the future. Probably the two systems, the gas and the elec- 
tric, will go hand in hand rather than either being used to the 
exclusion of the other. 

But the advocates of gas as a source of power may not be 
content to use it as a means of distribution only; they may 
possibly attempt the transmission of power over long distances 
by this means. At least, the possibility of doing so is given in 
a discussion of this subject by Dr. C. E. Lucke. An abstract of 
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his argument appears upon another page of this issue. Dr. 
Lucke does not directly compare high-tension electrical trans- 
mission to transmission by means of gas, but he says that his- 
tory has shown that every system of power transmission which 
has heretofore been developed has been superseded by one having 
greater advantages. He does not mean that every belt or gear 
has been replaced by a gas engine or a motor, but that the 
great transmissions of power are to-day accomplished in other 
ways. Thus, at the present time, the electrical system is pre- 
eminent. The reasons for this are its flexibility, economy, and 
the fact that, by means of it, it has been possible to utilize the 
power of many waterfalls. At the present time, ,however, the 
electric system has not been used for the long-distance trans- 
mission of power generated by means of coal, although this has 
frequently been suggested. 

Looking toward the future, and bearing in mind the les- 
sons of the past, Dr. Lucke believes that the transmission of 
power, produced by the burning of fuel, over long distances, will 
become necessary sooner or later. To do this the present e!ec- 
trical system of transmission is available, and its use will 
depend upon the economies which can be effected. On the other 
hand, he says that it is not impossible that a transmission cf 
power over long distances by means of gas may be brought 
If it be assumed that gas power will be used by the 


power consumer, it is only necessary to compare the cost of 


about. 


transporting coal from the mines to a central distributing point 
with the cost of transmitting the necessary gas through long 
pipes to the same point in order to see which system will cost 
the least. That such transmission may be effected has been 
shown in the natural gas regions, where gas is forced over long 
distances under pressure in order to avoid larger sizes of pipes. 
Moreover, the great oil-pipe systems have shown that, in the 
case of this fuel at least, the pipe line can compete with trans- 
portation by rail. With these examples before him Dr. Lucke 
thinks that the possibilities of such gas transmission are invit- 
ing. One great, if not the principal, advantage of such a srs- 
tem would be its high thermal efficiency as a whole, but in 
this respect it would be no better than a local gas-distributing 
system, though this advantage is the one which may be used 
most powerfully in setting forth the advantages of the gas 
system as compared with the electric. However, experience 
has also shown that convenience and flexibility are often of 
greater value than higher efficiency. To-day it is not the power 
producers who are most alarmed at the rate at which we are 
using up our fuel resources, and it is they who decide upon the 
system which is to be employed. It may be that in the future, 
when the cost of fuel has gone up greatly, high thermal 
efficiency will have more weight; but in such a case that part 
of the value of the fuel represented by the cost of transportation 
will be correspondingly less than it is to-day, and it is the faci 
that the cost of transportation now represents a large proportion 
of the value of the low-grade fuels that has suggested the sys- 
tem outlined by Dr. Lucke. 


. if 
system would, of course, suffer equally with the gas, but | 


In such an event the electrical 
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would still retain its peculiar advantages, which, with the increas- 
ing! cost.of power, would become increasingly more valuable. ' 


Another point must be borne in mind, and that is that it 


is unlikely that the electrical system would be entirely replaced 
in the city of the future. Certainly, at the present time it does 
not seem likely that gas will entirely supersede all forms of the 
electric lamp; and there will still remain a great deal of work 
which will almost necessarily be done by electric motors: The 
questions then arise: Should the gas transmission system ever 
be tried, how far will it be extended? How much of the elec- 
tric system will it replace, and unless this be considerable, how 
much is gained by transmitting the gas and then converting 
this into electric power, rather than transmitting the electric 
power directly from the mine? On the other hand, it should be 
borne in mind that for general heating purposes gas will have 
pretty much its own way. The.result will not improbably be a 
knitting together of the two systems, each doing that part of 
the work for which it is most suitable—in other words, instead 


of being competitive, gas and electricity may become cooperative. 


A NEW PHASE OF ELECTRIC RAILWAY DISCUSSION. 

At a recent meeting of the American Institute of Electrical 
Engineers a paper presented by Mr. A. H. Armstrong took up 
the question of the electrification of steam railroads from a new 
viewpoint. The expression “new” is used comparatively only, 
and with reference to a number of recent discussions of the 
problem of electrification, because Mr. Armstrong lays great 
emphasis on the increase in the hauling capacity of a railroad 
which may be obtained in this way, a phase which has been 
urged by Mr. H. Ward Leonard at various times for a number 
of years past. ‘The latter has again and again said that, in his 
opinion, the possibility of increasing the traffic which might be 
hauled upon a road was of much more importance than that of 
decreasing the cost of hauling, and he did not think that in this 
respect any other system could compete with a properly designed 
electric system. Several papers previous to Mr. Armstrong’s have 
taken up the problem of electrification with a view to showing 
that, although the most noteworthy instances in which this hag 
been done were not carried out with a view of effecting economy 
of operation, nevertheless economy ;could be predicted by a 
proper analysis of the costs of operation by steam and by elec- 
tricity. This argument was hotly contested by the steam-rail- 
way men, who, perhaps, with some reason, held that it is 
not fair to compare the most modern electrical equipment with 
the average steam equipment as it exists to-day, and that with 
the newer types of steam locomotives the difference would be on 
the other side. 

However, the data furnished by Mr. W. J. Wilgus and Mr. 
W. S. Murray, obtained from the actual operation of the New 
York Central and the New Haven systems, bore out directly the 
statement that electrical operation is more economical than 
steam, with the limitation, of course, to the two installations 
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' be used safely on any track now in existence. 
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considered. In fact, the figures furnished by Mr, Wilgus arg 
as’ favorable ‘to the electric locomotive as its most ardent advo- 
cate has ever urged. For example, he said that the electric loco- 
motive is so much more efficient in the handling than the steam 
locomotive that it is able to do twenty-five per cent more work 
while busy, and that in ordinary passenger service there is a 
saving of sixteen per cent in dead weight. For mountain work 
it is nearly 150 per cent better than the steam locomotive; and 
taking it all in all, for the summer months the electric locomo- 
tive shows a saying of from twelve to twenty-seven per cent 
over the steam, depending upon the character of the service. 
These are savings well worth making. 

The figures given by Mr. Murray were equally as striking, 
as they are in dollars and cents. In short, he showed that with 
a total ton mileage of something over three thousand million 
tons a year, a saving through electric operation over steam of 
three hundred and forty-one thousand dollars could be pre- 
dicted from the experience which the New Haven company has 
already gained. These statements, coming as they do from 
the engineers of two of the principal railway systems of the 
country, deserve the consideration of all interested in this great 
problem. 

It may be said, in view of the last statement, that prac- 
tically every one in the country seems to be more or less 
interested in railway problems. This may be no more than a 
general recognition of the importance of transportation facili- 
ties in our present day civilization. It is a fact that almost 
every day some item, relating more or less to the electrification 
of the steam railways, is seen in the daily papers. ‘Those which 
have attracted the most attention of late have been due to some 
tests conducted by the Pennsylvania Railroad. It appears that 
an erroneous opinion of the purpose of these tests has got out. 
The newspapers seem to think that these were speed tests, and, 
therefore, remarkable, since the steam locomotive ran at a higher 
speed than the electric. The tests, however, were not of speed, 
nor even of locomotives, but were conducted for the purpose of 
noting the effect of the two types of locomotives on a special 
track. So far as the speed of the two types is concerned, these 
tests have no significance whatever, although it may be that in 
the case of the two locomotives used, and under the conditions 
obtaining, that the steam locomotive could run faster than the 
electric. The Berlin-Zossen tests, made a few years ago with 
the assistance of the German government, demonstrated clearly 
that the speed question was merely a track question, and that it 
is possible to obtain speeds far in excess of those which could 
This is prob- 
ably true of the steam locomotive as well as of the electric. The 
fact that in a particular case one type made a higher speed than 
the other is of no significance; indeed it is probably true that 
with a slight increase in the potential of the current supplied to 
the electric locomotive in the tests referred to that it would 
have outstripped its steam competitor. 
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Power Work as Related to 
Telephone Communication 
Some interesting data are presented ina 

paper read last April before the electrical 
section of the Western Society of En- 
gineers, entitled “Power Work as Related 
to Telephone Communication,’ by 

Thomas Lambert, of the Chicago Tele- 
phone Company. The following abstract 
is taken from the society’s Journal for 
October: — 

‘A telephone power plant, consisting of 
a motor-generator set and a storage bat- 
tery with the incidental apparatus neces- 
sary for the successful operation of the 
same, however small the plant, requires 
considerable attention of an experienced 
man, and this can not be consistently 
added to the expense of maintenance of 
a small system. But as soon as the sys- 
tem is changed to the common battery or 
central energy plan, a real power plant 
becomes necessary, a plant representing 
considerable investment and requiring 
careful and economical operation. 

In the city of Chicago alone the 
Chicago Telephone Company has twenty- 
one exchanges, not to mention almost as 
many exchanges in the suburban towns 
of greater or less importance. And by 
way of illustration, in one single ex- 
change on the day before Christmas last 
year, on which day the telephone traffic 
is generally the heaviest, there was a con- 
sumption of electrical energy somewhat in 
excess of twenty kilowatts for a period of 
one or two hours, not for illumination or 
anything else but talking purposes. In 
the central office alone, located at 100 
Washington street, over twenty-seven 
horse-power was used to energize the lines 
and instruments for talking purposes, and 
this continued on the occasion mentioned 
for a period from two to three hours. 

Viewing this statement from another 
light it means that no less than 10,000 
people were simultaneously using tele- 
phones in a district having an area of 
less than one-half a square mile; 5,000 
pairs of people were talking over tele- 
phones in this district, and it required 


twenty-seven horse-power to furnish the 


energy for the service. This was the 
peak load, to be sure, but it illustratcs 
the demand likely to be made upon a 
telephone plant at any time and for which 
demand or even a greater one we must 
he prepared at all times. 

On the occasion of any great calamity, 
as for instance in the case of the Iroquois 
disaster, almost every telephone in the 
- city was called into use, making an ex- 
traordinary demand on our sources of 
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power. The same is true, though to a 
less extent, on the occasion of political 
elections which may have special interest 
attached thereto. During the evening of 
the recent mayoralty election we were 
compelled to run our apparatus and 
charge our storage batteries for several 
hours longer than usual, to care for tre 
increased business occasioned thereby. 
The variation of the peak loads for the 


several exchanges in a city like Chicago - 


is rather interesting. The business dis- 
tricts show the heaviest loads at 10.30 
to 11.30 a. M., and at 3.00 to 4.30 P. M.; 
the all-night load usually falling to a 
small fraction of the maximum; while 
in the residence districts the load is in- 
dicative of the fact that the people leave 
home for business about 7.30 A. M. and 
return at about 5 P. M., retiring at about 
10.00 P. mM. The residence district often 
causes a peak load to occur in the early 
evening. . 

It may not be out of place here to de- 
scribe briefly the simple power circuit of 
a central energy telephone system. We 
are operating our systems at a pressure 
of about twenty-four volts, kept nearly 
constant by means of a storage battery 
of eleven cells, the ampere-hour capacity 
of which is adapted to the actual and 
possible demands likely to be made upon 
it in service. The battery is arranged in 
circuit so that it can be charged while at 
the same time being discharged to give 
service to the lines running out of the 
exchange. | 

The charging is effected by a suitable 
thirty-volt, shunt-wound generator which 
is operated by either an electric motor 
receiving its current supply from com- 
mercial mains, or by means of a gas en- 
gine. Generally, the electric motor is di- 
rectly connected with the thirty-volt gen- 
erator, and in most of the city exchanges 
we have duplicate generators arranged in 
such a manner that the system is most 
flexible, either generator being capable of 
operation from either motor, cross-con- 
necting them by means of belts and de- 
tachable pulleys; this plan is adopted for 
the insurance of operation, though, as 
a matter of fact, it has seldom been found 
actually necessary to cross-connect the 
different units. 

In the Chicago Telephone Company's 
system one side of the battery is grounded, 
and to prevent the current fluctuation due 
to the commutation in the charging cir- 
cuit from reaching the battery and con- 
sequently appearing on the telephone 
lines and thereby interfering with serv- 
ice, there is interposed a choke-coil or 
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retardation coil adapted to the capacity 
of the machine and its frequency of cam- 
mutation. This coil acts to smooth out 
the current curve, enabling us to charge 
the battery while it is being used without 
interfering with the traffic. 

In our larger offices the capacity of 
the storage battery is such that it will 
deliver nearly 2,000 amperes at twenty- 
four volts for a period of one hour, or 
420 amperes for a period of eight hours 
after having been fully charged. In our 
past experience the highest duty imposed 
on any of our exchange batteries was 
about 750 amperes for a period of two 
to three hours, when it fell to between 
400 and 500 amperes, or nearly to the 
eight-hour discharge rate of the battery. 

In addition to the storage batteries and 
means for charging the same there are 
the various ringing generator devices, and 
all exchanges are in general equipped 


, With small motors of about one horse- 


power capacity, operated from commercial 
mains to drive one of two ringing gen- 
erators, either of which can be run as a 
dynamotor independently of the motor 


before mentioned, and from the twenty- 


four-volt battery; the armatures of these 
machines being doubly wound to generate 
alternating current at about 110 volts 
pressure and pulsating current at about 
sixty volts pressure. These dynamotors, 
when run from the main storage battery, 
must be arranged in circuit with a prop- 
erly designed choke-coil to smooth out 
the effects due to the commutation of the 
current taken off the batterv, so as not to 
interfere with traffic. 

The alternating current is used for 
ringing single and ten-party lines, and 
the pulsating current commutated in 
either a positive or negative direction iš 
used for ringing bells in the semi-selective 
four-party-line service. 

The output of these machines is gen- 
erally one to two amperes. The above 
voltage and other specifications for the 
manufacture of these machines limit the 
voltage on the secondary side, in connec- 
tion with the varying loads, to within the 
amount necessary for the satisfactory 
operation of the particular equipment 
used, 

In connection with the ringing gen- 
erator equipment we supply other auxil- 
lary service, such as busy-back signaling, 
tone tests, and howler effects, and also 
what we denominate as ticker service 
used on nickel first lines to apprise the 
subscriber that the line is not being used. 

We are now installing in our new 
offices, and in some of the old ones where 
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changes have become necessary, a type 
of machine generator to furnish current 
to the amount of from two to five am- 
peres at a pressure of 110 volts, which 
is used in either a positive or negative 
direction as the occasion may require, to 
deposit or return coins in the nickel serv- 
ice. Heretofore the coin boxes have been 
operated by means of dry batteries lo- 
cated at the same exchange, the main- 
tenance of which has been exceedingly 
unsatisfactory and expensive, owing to 
the fact that on the failure of the volt- 
age of the battery to come up to the 
proper standard every one of the hundred 
or more dry cells in service has to be 
tested, a tedious and expensive process 
which may occur several times during the 
week, 

We are equipped with emergency ap- 
paratus and parts necessary for ordinary 
renewals which: can be installed on verv 
short notice. We did have an emergency 
charging outfit for use in any of our 
exchanges, so arranged that it could be 
installed on a few hours’ notice and set 
in operation to supplant the regular ap- 
paratus in case of its failure or that of 
the supply of commercial power; but this 
apparatus was recently destroyed by fire 
and we are now considering a more elab- 
orate device, which will be quite likely 
a charging plant permanently mounted on 
an automobile for transportation to any 
exchange in the city or country on short 
notice; this to be operated by means of 
a gasolene engine. 

Apart from the power question of the 
telephone service as applied directly to 
the lines themselves, there is also the 
problem of lighting the switchboard, 
which is very essential to the service, es- 
pecially at night. | 

We have about half a mile of switch- 
board in the city alone which must be 
lighted in order to give satisfactory serv- 
ice on the telephone. This problem of 
lighting is really quite difficult of ac- 
complishment, as it can come from only 
= one source, and that above and not too 
far from the face of the board. Further- 
more, we have to be careful not to light 
the key shelf of the switchboard and yet 
must give sufficient light on its face to 
enable the operator to read the numbers 
with a fair degree of accuracy. 

Then, too, we must be careful as to the 
color of the light on account of various 
traffic schemes in which color is used, 
as for instance the embracing of certain 
jacks in one line of a particular color to 
indicate the fact that all of these lines 
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are of the same number for the use of one 
firm. 

We are now lighting these switchboards 
by means of ordinary carbon-filament 
lamps placed in reflector troughs, de- 
signed as nearly as possible for the proper 
distribution of the light, which we are 
free to say is far from satisfactory. 

Another problem which is part of the 
power proposition in the telephone busi- 
ness is ventilating the exchanges, which 
we ordinarily do by means of small in- 
dividual fan motors. 

In one building, I believa, without 
actual count, that we have no less than 
200 of these small fan motors in actual 
operation, or at least equipped for op- 
eration and ready for service. 

The bills for light and power in our 
city exchange alone are something enor- 
mous. I am not at liberty to state the 
amount, but can say that it covers nearly 
200,000 kilowatts per month, which cer- 
tainly forces the telephone business into 
the power field as a real live customer. 

The connection between power work 
and the telephone field is real, and there 
is also a parallelism in the problems pre- 
sented in both telephone and power en- 
gineering as it pertains to the transmis- 
sion of alternating currents, for the tele- 
phone engineer who understands the 
problems presented in his work must also 
understand the problems of alternating- 
current transmission. 

I might say something about the dis- 
tribution of load. Take a battery of a 
certain capacity. The average case of 
telephone load starts out about 8 A. M. 
and gradually goes to the maximum, 
which is reached at from 10 to 10.30 
A. M. As the load reaches the maximum 
it often exceeds the output of the genera- 
tor, consequently we start our generator 
at a time early enough so that the bat- 
tery will become fully charged under its 
influence whenever the demands made on 
the battery in the normal work of the 
exchange exceed that limit. Otherwise 
we would never be able to get our bat- 
tery charged up to its full capacity, and 
then, in case of a breakdown, we would 
have full capacity to carry over a certain 


period. 
—— 0 
New York State Civil Service 
Examinations. 


The New York State Civil Service 
Commission will hold an examination on 
December 14 for the position of traffic 
inspector ($1,800), Public Service Com- 
missions. The last day for filing appli- 
cation is December 7. Information and 
application forms may be obtained upon 
postal card request from Charles Fowler, 
chief examiner, Civil Service Commission, 
Albany, N. Y. 
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Electrical Supplies for the 
- Navy Department. — ' 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
December 10, for the following electrical 
supplies: 1,800 pounds insulating tape 
for delivery at New York; twelve portable 
ventilating sets and miscellaneous desk 
and bracket fans with separate parts for 
delivery at League Island, Pa.; miscel- 
laneous electrical supplies for delivery at 
Norfolk, Va. 

The department has made important 
changes in the proposal and contract 
forms used by the bureau, the new con- 
ditions of bidding to take effect on all bids 
submitted under openings of December 3, 
1907, and thereafter. The principal 
change has been made in the method of 
making payments, by which the reserva- 
tion of ten per cent formerly withheld 
from the value of deliveries on each class 
of material until all deliveries on all 
classes have been satisfactorily completed 
will no longer be made. Payments will be 
made in full for each class as soon as 
the deliveries thereunder are satisfactorily 
completed. In case a contract covers only 
one class of material of considerable 
value, and deliveries are made from time 
to time, the bureau will authorize pay- 
ments to be made in full for each partial 
delivery. 

A recent change in the law permits the 
bureau to accept, in licu of a regular 
guarantee with a bid or a bond on a con- 
tract, a certified check payable to the 
order of the secretary of the navy, for 
twenty-five per cent of the amount of the 
bid or of the contract. 

Another important change is the sub- 
stitution of a liquidated damage clause for 
a penalty clause. Hereafter, in case of 
strikes, riots, fires or other disasters or 
delays on the part of transportation com- 
panies, or through circumstances over 
which the contractor has no control, the 
accrued damages will not be assessed ; but 
delays on the part of sub-contractors in 
furnishing material can not be considered 
unless they are due to one of the above- 
mentioned causes. 

While the time of delivery desired by 
the bureau will be stated under each 
class, the bidder may state hi$ own time 
for such delivery. It is the bureau’s pur- 
pose, in adopting the new contract form, 
to institute methods which will favor 
those firms who submit their bids in good 
faith, and at the same time enable the 
bureau to count on obtaining supplies 
within the time specified in the contract. 
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The Chicago Electrical Show. 


A meeting of exhibitors and others in- 
terested in the third annual electrical 
show, which will be held, under the aus- 
pices of the Electrical Trades Exposition 
Company, in the Coliseum, Chicago, Ill., 
January 13-25, 1908, took place in the 
Edison building in that city on Novem- 
ber 22, to witness an exhibition of the 
plans for booth construction, illumination 
and decoration for the coming exhibition. 
A large perspective of the interior of the 
Coliseum, as prepared by the architects, 
D. H. Burnham & Company, was shown, 
and pronounced by those present as the 
finest and most artistic arrangement of 
booths, decorations and decorative light- 
ing ever prepared for an exhibition of this 
kind. 

The following exhibitors have con- 
tracted for space: 

F. Alexander Manufacturing Company, 
American Automatic Telephone Com- 
pany, American Clock Company, Ameri- 
can Electric Fuse Company, American 
Electric Novelty and Manufacturing 
Company, American Electric Telephone 
Company, American Steel and Wire Com- 
pany, American Telephone Journal, Al- 
bert & J. M. Anderson Manufacturing 
Company, Atlas Anchor Company, Auto- 
matic Electric Company, Automatic Ig- 
niter Company, M. B. Austin & Company. 

B. S. Barnard & Company, Benjamin 
Electric Manufacturing Company, Big 
“4” Manufacturing Company, Bristol 
Company, Buyers’ Reference Company. 

Central Telephone and Electric Com- 
pany, Central Electric Company, Century 
Telephone Construction Company, Chi- 
cago Lamp and Reflector Company, Chi- 
cago Telephone Supply Company, Chicago 
Fuse Wire and Manufacturing Company, 
Chicago Telephone Company, Chicago 
Pneumatic Tool Company, Common- 
wealth-Edison Company, Frank B. Cook, 
S. H. Couch Company, Crane Company, 
John F. Cullerton Company, Crescent 
Manufacturing Company. 

Dean Electric Company, Joseph Dixon 
Crucible Company, Dossert & Company. 

Electric Appliance Company, Elec- 
trician Publishing Company, ELECTRICAL 
Review, Electric Storage Battery Com- 
pany, Electrical World, Electrocraft Pub- 
lishing Company, A. O. Einstein Com- 
pany. 

Federal Electric Company, Fort Wayne 
Electric Works. 

General Compressed Air and Vacuum 
Company, General Electric Company. 

International Correspondence Schools, 
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International Telephone Manufacturing 
Company. 

Jewell Electrical Instrument Company, 
H. W. Johns-Manville Company. 

Kellogg Switchboard and Supply Com- 
pany. 

J. Lang Electric Company, Lindstrom- 
Smith Company. 

Manhattan Electrical Supply Company, 
Manufacturers’ Record, M. B. Matthews 
& Brother, Moline Incandescent Lamp 
Company, Monarch Electric and Wire 
Company, Monarch Telephone Manufac- 
turing Company, McDowell-Stocker Com- 
pany, McRoy Clay Works. 

National Electric Lamp Association, 
North Electric Company, North Shore 
Electric Company, Nungesser Electric 
Battery Company. 

F. W. Pardee, Pheenix Glass Company, 
Public Service Publishing Company. 

John A. Roebling’s Sons Company, 
Roth Brothers & Company. 

Shelton Electric Company, Solar Elec- 
tric Company, Sterling Electric Company, 
Stolz Electrophone Company, Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, Swedish-American Telephone Com- 
pany, Swedish Electric Vibrator Com- 
pany. 

Telephony Publishing Company. 

United Clock Company, Universal 
Manufacturing Company. | 

Vivax Storage Battery Company, Vote- 
Berger Company. 

Wagner Electric Manufacturing Com- 
pany, Western Electric Company. 

— 0 
Fuel Briquettes. 

Vice-Consul A. S. Phillips, of Cardiff, 
writes that the improvement in the 
method of making fuel briquettes in Wales 
under Shedlock’s process consists in form- 
ing a pitchy deposit on each particle of 
coal or other carbon in as thin a film as 
possible, thereby prọducing a nearly 
smokeless fuel. He adds: 

“In other words, the idea is to render 
briquettes so made capable of producing 
in combustion the maximum of heat with 
the minimum of unconsumed vapor. In 
fact, the process is a combination of tar 
distillation and fuel briquette manufac- 
ture. It is carried into effect by mixing a 


liquid hydrocarbon tar with any suitable 


solid carbonaceous matter, preferably coal, 
in such quantity only as will produce, 
upon being subjected to the necessary tem- 
perature in closed vessels, sufficient pitch 
to bind the particles of coal, upon being 
subjected to the necessary pressure, so 
as to form a perfectly homogeneous mass, 
capable of resisting rough treatment. — 
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“In the ordinary method, as at present 
practised in the manufacture of fuel 
briquettes, pitch is added to the coal in 
such quantities (from eight to ten per 
cent) as to produce in combustion so 
large a volume of dense smoke that it is 
found impossible to supply sufficient 
oxygen for its perfect oxidation. The 
briquette produced under the new system 
contains a maximum of three per cent 
pitch, and this is so intimately combined 
with the solid carbon that the fuel in 
ignition burns with a clear, solid flame, 
thereby avoiding loss of calorific value by 
the production of heavy volumes of smoke. 
In addition to the foregoing advantages 
claimed for the Shedlock system of bri- 
quette manufacture there is the additional 
benefit of economy of production, for in 
general the cost of pitch is about twice 
as much as that of tar, consequently five 
per cent of tar will be one-fourth of the 
cost of pitch when ten per cent is used. 
Five per cent of tar is the quantity re- 
quired, when combined with coal, to pro- 
duce the necessary three per cent of pitch 
to form, under the new system, a solid 
briquette of the required homogeneity, and 
the two per cent of volatiles given off 
during the process are recovered and are 
of nearly the same value as the five per 
cent of tar originally used. It will thus 
be understood that a great economy in 
the manufacture of the briquette is there- 
by secured. The cost of treatment of the 
materials is practically the same as under 
the ordinary method now practised in 
making fuel briquettes.” 

(The address of the inventor of the new 
process is on file at the Bureau of Manu- 
factures, Department of Commerce and 
Labor, Washington, D. C.) 

—— 0 
Ohio Independent Telephone 
Men Meet. 

C. L. Norton, of the Cuyahoga Tele- 

phone Company, was reelected vice-presi- 
dent and active executive of District No. 1 
of the Ohio Independent Telephone Asso- 
ciation at a convention of the district rep- 
resentatives, held in the Electric Build- 
ing, Cleveland, Ohio, November 18. A. J. 
Curren was elected secretary. 
' The first district now represents a total 
of 65,000 telephones and fifty-seven oper- 
ating companies. Frank L. Beam, Co- 
lumbus, president of the state association, 
took up with the convention matters relat- 
ing to standardization of equipment that 
have been worked out during the last 
year. . 

James S. Brailey, C. M. McVey and 
W. L. Carey addressed. the convention. 
Delegates were elected.to the national and 
state conventions. — 
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The Tusciano Hydraulic Plant. 


PON the Tusciano river, in the 
U southern region of Italy, is 
erected a turbine station of some 

size, which is designed to give a supply 
of current throughout an extensive dis- 
trict, taking in the localities of Salerno, 
Nocera and Torre Annunziata, along 


By C. L. Durand. 


Located at a point on the Tusciano 
stream near the village of Olevano and 
not far from the railroad station of Batti- 
paglia, the station distributes current 
over a high-voltage pole-line of some 
length, this line extending through a 
well-populated district for about forty 


EXTERIOR VIEW, PowER PLANT, Tusciano, ITALY. 


with many other towns of smaller size. 
The plant, the principal features of which 
are here described, is owned by a large 
company known as the Société Meri- 
dionale d'Electricité. A high-voltage al- 
ternating-current system is used, and the 


l 


miles, ending at the town of Torre An- 
nunziata. The mountain stream of the 
Tusciano has a variable flow which de- 
pends upon the season. Owing to the fact 
that its basin lies in a mountainous re- 
gion where there are but few forests, the 


INTERIOR VIEW, POWER PLANT, Tusciano, ITALY. 


plant is equipped with machines furnished 
by the Société Westinghouse and built at 
the Havre works of that company. The 
construction of the turbine plant in gen- 
eral was carried out by one of the large 
Continental firms, the Société Franco- 


Suisse. 


stream is subject to sudden freshets, 
which make the supply quite irregular. 
The hydraulic work which has been car- 
ried out upon the stream comprises a 
dam and a principal flume, and a num- 
ber of basins. The dam lies at a height 
of 1,413.68 feet above sea level, in the 


territory of the Acerno commune. The 
water is taken off on the right bank of 
the stream at a point located sixty-six 
feet above the dam, and is formed of 
four openings of eight feet each, which 
are placed parallel to the current in or- 
der to lessen the amount of drift which 
may be carried in during the freshets. 

The water is taken into a settling basin 
which is connected by a gate with a sec- 
ond basin, and the main flume starts 
from the latter point toward the turbine 
house, having a total length of 18,655 
feet. According to the design of the 
hydraulic work, the amount of flow is 
3,000 litres per second. The flume fol- 
lows a down grade of about two per cent, 
and the speed of flow is 4.43 feet per 
second. Owing to the local conditions, 
the flume has been constructed under- 
ground for the whole length and has a 
practically uniform area of section. At 
the end of the flume lying above the tur- 
bine house there is first a principal basin 
which receives the water, connected by 
gates with two independent basins from 
which proceed the penstocks. At present 
there is one penstock in operation, and it 
is a steel tube of 0.7-inch thickness at 
the lower part, being anchored to masses 
of masonry along the side of the hill. The 
head of water which is obtained by the 
above construction is 932 feet, and this 
allows a total of 13,250 horse-power, 
which is available from the flow already 
given. However, the part of the water 
supply which is conceded to the Société 
Meridionale d’Electricité, according to 
the present contract with the government, 
is only 1,900 litres per second, and the 
remaining 1,600 litres will be ceded to 
the company by the state in 1908, pro- 
vided the latter has not taken measures 
to utilize this power. Accordingly the 
Tusciano station secures a flow corre- 
sponding to 7,190 horse-power, which 
gives 5,400 horse-power upon the shafts 
of the turbines. 

The general appearance of the turbine 
house is shown in one of the engravings, 
and the sectional view indicates the main 
points of the interior, which includes the 
main turbine and dynamo room and two 
side rooms for the rest of the apparatus. 
The latter rooms are contained in a wing 
which projects from the central part of 
the main building. A length of 144.3 
feet and a width of forty-one feet are 
given to the latter. Reinforced concrete 
and metallic construction are used in the 
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present building. In the main room are 
placed seven principal turbines for the 
alternators and two smaller ones for the 
exciters, and these are supplied by inde- 
pendent conduits which pass into the sta- 
tion from the main distributing pipe 
which lies along the building. The lat- 
ter receives the penstock, as has already 
been mentioned. The principal turbines 
have a capacity of 1,400 horse-power each, 
and are built by one of the leading Swiss 
firms, Piccard & Pictet, of Geneva. 
The illustration herewith shows a view 
of the interior of the dynamo room, in 
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The device which is used to regulate the 
section of this opening is placed at the 
outside of the distributor and in conse- 
quence Mies out of the water. The press- 
ure of the water upon the regulating part 
is entirely supported by a well-lubricated 
shaft which has a small movement. 
Owing to this construction, the gate 
mechanism is well adapted for being op- 
erated by automatic governors. The lat- 


ter is of the Faesch and Piccard type and 
is of the entirely mechanical form, as 
opposed to the hydraulic governors which 
are commonly in use. It is preferred in 
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which will be noted the general design 
and position of the turbines with refer- 
ence to the alternators, and also the regu- 
lating devices for each of the turbines. 
About 500 revolutions per minute is the 
standard speed of these wheels. The 
shaft of the turbine is carried in two 
self-oiling bearings, between which are 
placed the revolving part and also the 
upper end of the water-delivery pipe. 
The turbine shaft is made to traverse 
the latter pipe by means of a bushing, 
and the pipe penetrates into the interior 
of the turbine, where it ends in two tubu- 
lures, the latter carrying the distributors. 
Each of the distributors is provided with 
one orifice which has a variable section. 


this case from the fact that the water is 
not sufficiently pure to be used to ad- 
vantage. An efficiency is guaranteed for 
the turbines of seventy-six per cent at 
full load, seventy-three per cent at three- 
quarters load, and sixty-eight per cent at 
half load. 

The alternators are of the revolving- 
field type, direct-coupled to the tur- 
bine shafts by means of an elastic 
clutch. They are of the Westinghouse 
three-phase type, with a field hav- 
ing twelve poles. The voltage is 
3,000 volts at fifty cycles. Including the 
exciter current, the efficiency of these 
machines is as follows: At full load, 
cos $ = 1, 95.3 per cent; cos $ = 0.8, 
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are called on to support the peripheral 
speed which corresponds to the racing of 
the turbines, and this latter speed may 
rise as high as 800 revolutions per 
minute. 

Besides the main turbine-alternator 
groups, the station contains two groups 
of smaller size which use direct-current 
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exciting current of 110 volts to the bars 
of the switchboard. From this latter cir- 
cuit are also run the lighting circuits of 
the building and a number of motors 
which are used in the repair shop. 

In the present plant the three-phase 
overhead line is operated at the standard 
tension of 30,000 volts, and to raise the 
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generators coupled to turbines of about 
the same general type as before men- 
tioned. The generators are of the West- 
inghouse compound type, having four 
poles and the usual drum armature, and 
they are designed to give 110 kilowatts 
in the normal conditions, running at 700 
revolutions per minute and delivering an 


voltage of the machines there are pro- 
vided three groups of Westinghouse trans- 
formers. Each group is made up of 
three single-phase transformers, and these 
are lodged in the lower chamber of the 
main wing, as will be noticed in the sec- 
tional view. They are thus placed under- 
neath and in the rear of the switchboard, 
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which occupies the upper space. These 
transformers are of the oil-box type with 
simple air cooling, and the total weight 
of a transformer including the oil is 
12,100 pounds. On the alternator side, 
the transformer circuits are connected in 
delta to the alternator bars of the switch- 
board. To the high-tension overhead 
line, they are connected, on the other 
side, in star, where it is designed to run 
the pole-line at 30,000 volts. Arrange- 
ments have been made, however, in case 
it is desired to operate the line at a re- 
duced tension of 18,000 volts, and in this 
case the transformer circuits can be 
coupled in delta to the pole-line. | 

As will be noticed in the sectional view 
of the station, the switchboard is placed 
in the upper story of the wing, and faces 
upon a gallery which overlooks the 
dynamo room, while in the rear the 
switchboard apparatus and connections 
occupy the upper chamber. One of the 
engravings gives a view of the rear part 
of the switchboard, showing the back of 
the marble panels and the iron framework 
which holds this part of the apparatus. 
The switchboard is divided into three 
separate frames. First is a low-tension 
frame which is the one facing the gallery 
and is formed of white marble panels 
mounted on an iron framing and carry- 
ing the switches and circuit-breakers of 
the exciters, the operating levers and cir- 
cuit-breakers of. the alternators, besides 
the transformers for the measuring in- 
struments and the exciter and alternator 
rheostats. Placed back of the former 
framework and separated from it by a 
space of five feet is a second frame which 
is used for the 3,000-volt, three-phase 
current coming from the alternators. This 
frame, built of angle iron, carries the 
circuit-breakers, transformers for instru- 
ments and two sets of bus-bars for 3,000 
volts, with the sectioning switches for 
these bars. The 3,000-volt current from 
the alternator circuits comes first to a set 
of oil-switches and then passes to two- 
way switches which allow of placing any 
one of the alternators on either of the 
two bus-bars. Here the two-way switches 
are interlocked with the oil-switches so as 
to prevent a false maneuver upon open- 
ing the switches. From the _ bus-bars 
the current is sent into the transformers, 
as in the case of the alternators, by means 
of two-way switches and circuit-breakers 
with retarding dash-pots. An interlock- 
ing device .is also used with these 
switches. The third frame of the switch- 
board lies in the rear of the upper cham- 
ber at eight feet from the former, and is 
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used for the 30,000-volt circuits and ap- 
paratus. The framework carries the dif- 
ferent apparatus for operating the trans- 
former circuits and also the different 
switches for the overhead line. Coming 
from the transformers, the secondary cur- 
rent at 30,000 volts passes by a set of 
fuse blocks which have a removable part 
so as to allow the circuit to be broken 
when under load, and also by single-pole 
switches which allow of placing one of 
the transformer sets upon one or the 
other set of bus-bars. From the latter 
bars, the current passes through two-way 
switches and fuse blocks. The present 
framework also carries small transformers 
which are used to supply the ammeters 
placed upon the front low-tension board, 

In front of the station building will 
be noticed the metallic framework which 
is used to support the overhead lines at 
the station end. At present, the Tus- 
ciano plant uses two main 30,000-volt, 
three-phase lines, these being formed of 
seven-millimetre copper wire. Each of 
the lines has three wires. Upon the 
metallic framework are mounted two 
main lightning arresters of the horn pat- 
tern. From this point the overhead line 
follows its course upon the standard type 
of pole which is adopted by the company, 
this being a pole of square section 
formed by four angle irons at the corners 
and braced across by a light iron trellis- 
work. The pole tapers toward the top 
and has mounted upon it three cross- 
arms of wood, on which the porcelain in- 
sulators are fixed so as to bring the three 
wires of one line all on the same side of 
the pole and under each other, having 
a minimum space of two feet between the 
wires. Starting from the hydraulic plant, 
the line, which has a total length of sixty 
kilometres, passes by Olevano, on the 
Tusciano stream, and reaches the towns 
of Salerno and Vietri, running thence 
by Mont Albino, and then follows the 
plain to Scafati, finally reaching the 
present terminal point at Torre Annun- 
ziata. At the principal points the trans- 
former posts are located; these are two- 
story structures, with the transformers 
placed in the lower story. The line 
switches, lightning arresters, fuse blocks 
and other apparatus are mounted on the 
upper floor. , 


The offer of the Cleveland Electric 
Railway Company to make a six-months’ 
test of three-cent fares a basis of future 
trolley rates, the rate to be fixed to be 
such as to earn six per cent on the cost 
of production, has been rejected by the 
Cleveland, Ohio, city council. 
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' ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


ELECTRIC SIGNALS IN METALLIFEROUS 
MINES. | 

I have before referred, in these notes, 
to the difficulty of working electric sig- 
nals in  metalliferous mines, owing 
mainly to the large quantities of water 
that are present in the shafts, and in 
the older mines to the irregularity of the 
shafts. There is also the important ques- 
tion of cost, which has had a grave bear- 
ing upon the difficulty of introducing 
electric signals into metalliferous mines. 
As I have before pointed out, metallif- 
erous mines differ from coal mines in 
the fact that in place of one or two land- 
ings at most, in the shaft, as in coal 
mines, there are a very large number of 
landings, or levels. In a deep mine there 
may be as many as twenty or more, and 
whatever system of signaling is em- 
ployed, must be available from each of 
the levels to the engine house, and from 
the engine house to each of the levels. 

Recently two methods of overcoming 
the difficulty have been worked out, 
which represent fairly the two systems 
of working signals in mines. One has 


a number of bells, one at each station at 


which it is required to signal, ringing 
them all together; and the other has sep- 
arate signals for each station. In some 
of the Lake Superior mines, the Ahmeek 
and the Mohawk, the first system has 
been adopted, and is stated to work very 
well. Three wires are employed, two to 
carry the current, and one for the line 
wire. A new departure has been made 
in the matter of working signals, by em- 
ploying the current from the ordinary 
lighting or power service, the signals in 
this case being arranged to work with 
any pressure from fifty to 500 volts, and 
with either direct or alternating current. 
The three wires, which are apparently in- 
sulated with rubber in the usual way, are 
enclosed inside a three-fourths-inch iron 
pipe, the pipe being covered with one of 
the insulating compounds. Junction 
boxes are placed at each level, and half 
way between each level, for the purpose 
of drawing the wires in, and for testing 
for disconnection, ete. At each level is 
an iron box connected directly to the iron 
pipe, very much in the same manner as 
the conduit fittings are connected in the 
wiring of buildings. so that the appar- 
atus which is enclosed in the iron box is 
guarded from the entrance of water. In- 
side the iron box is a trembler bell, a 
lamp signal, and a push, the knob of the 
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push standing outside ‘the box in the 
usual way: In the engine house there 
is a similar box, with the lamp signal 
bell and push, connected to the signal 
system, and in addition, two bells whose 
hammers are worked by the cores of 
solenoid electromagnets, and two pairs of 
lamp signals, the lamps showing respect- 
ively red and green. One of the bells 
and one of the pairs of lamp signals are 
connected to the general system of sig- 
nals from all the levels, and the other 
bell and lamp signals are connected to 
a local signal from the shaft top, or land- 
ing stage. When the signals are not in 
use the lamp signals in the engine house, 
both show green lights, and the lamp sig- 
nals in the boxes at the different sta- 
tions, including that in the engine house 
and one on the shaft top, are invisible. 
When any level signals, by pressing in 
its push, all the bells at all the levels, 
and that in the engine house, ring to- 
gether, and in addition, the solenoid bell 
in the engine house is struck, and red 
light appears, and remains until the sig- 
nal is cleared by the engine man. The 
signal bell in the engine house, which 
is connected to the system of signals from 
the levels, enables the engine man to re- 
ply to the signals received from any one 
of the levels, so that all of the levels 
will know that a signal has been received. 
The lamp signal is put back after the 
“skip” has been landed. The second 
solenoid bell and lamp signals in the en- 
gine house are worked from the shaft 
top, or landing stage. When the skip is 
nearing the surface it closes a switch 
which operates a bell and lamp signal on 
the landing stage, and acquaints the 
lander or banksman, that the skip 1s com- 
ing up, and he then signals to the engine 
house, by means of a switch provided 
for the purpose, his signal working the 
other solenoid bell, and bringing the red 
light up upon the other lamp signal. In 
addition to the above, the skip as it comes 
up closes another switch, which com- 
pletes the circuit of a bell at the “dump,” 
as it is called, where the mineral has to 
be tipped on to the breakers, this warn- 
ing the men at the breakers that the skip 
is coming. The proof of the utility of 
any apparatus of this kind is in the work- 
ing, but in my view the great difficulty 
will be, as before, that of keeping the 
water out of the boxes containing the 
pushes, bells and lamp signals. Every 
time that the box is opened, or that 3 
junction box is opened, it will be ex 
ceedingly difficult to prevent a certain 
amount of moisture entering the system 
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and being closed up in it, and the moisture 
which is enclosed either in the junction 
box or in the signal box, will most as- 
suredly attack the connections. Judging 
also by the size of the pipe which encloses 
the three wires, the wire themselves are 
not large enough, nor are their insulating 
coverings. Three-fourth inch is a 
very small space within which to place 
three insulated wires, under the condi- 
tions in which they have to be threaded, 
for being in a mine shaft. In my view 
the pipe should have been more like a two- 
inch bore, and the wires should have 
been not less than No. 14, and should 
have very thick coatings of rubber. Fur- 
ther, it would also be wise to provide a 
supplementary arrangement in the form 
of a current of dried warm air, to pass 
through the whole system periodically, 
for the purpose of removing any moist- 
ure that is present. This latter arrange- 
ment I do not think would be difficult, 
provided the pipes were somewhere 
of the size mentioned above, and all 
joints were made watertight. By the use 
of cold-storage methods air can be dried, 
and if it is afterward warmed it has 
a very large capacity for moisture, and 
if forced into the pipes under pressure, 
or if a circuit of two sets of pipes were 
formed, say in two shafts, and the air 
circulated through the pipes for a cer- 
tain time periodically, the inside of the 
pipes would be kept dry and the connec- 
tions would have a very much better 
chance of standing. 

In the other system, which has been 
established in the Kalgoorlie gold mines 
of Western Australia, single-stroke bells 
are employed, there being one at each 
level and one in the engine house, and 
in addition, there is an indicator in the 
engine house, to show which level is 
ringing, the indicator being constructed 
very much on the lines of the house-bell 
indicator, but with the necessary strength 
ete., for mining work. Connection is 
made between the engine house and the 
different levels by a steel armored cable 
containing one insulated conductor for 
cach level, and two more, one for the cur- 
rent and one for return. The cable is 
fixed in the ladder compartment of the 
shaft, where it is out of the way. It 
should be mentioned that in modern gold 
mines the shaft is usually divided into 
three compartments, the section of the 
shaft being rectangular. The principal 
division is for the skip to run up and 
down; one division is for pipes, for 
pumps, ete., and the other for the ladders 
that are fixed in all metalliferous mines, 
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by which men go up and down, ladders 
being sometimes the only method of as- 
cent and descent. In the ladder com- 
partment it will be seen that the cable 
is easily got at, and is less likely to be 
damaged than in either of the others. 
There is a cast-iron junction box at each 
level, measuring ten inches by eight 
inches over all, and connections are taken 
from the junction box to the bell and 
push in the level. The connections are 
stated to be made waterproof by the use 
of pitch compound. The current for the 
signals is supplied by a small 110-volt 
continuous-current generator, driven by 
a three-phase induction motor, taking 
current from the supply svstem of the 
mine. An accumulator is also provided 
for working the signals for eight hours, 
in case of any failure either of the mo- 
tor-generator or the supply system. When 
using the signals, the men at the levels 
ring a certain number of knocks to the 
engine man, each arrangement of knocks 
meaning certain things, and the engine 
man replies directly to the level which 
has signaled, by repeating the signal he 
has received, before moving his engine. 
THE ECONOMY OF STEAM TURBINES AND 
RECIPROCATING ENGINES FOR MINES. 
Steam turbines are steadily making 
their way for mining work, and in par- 
ticular in some parts of the Midlands 
in the United Kingdom the svstem of 
working turbines introduced by Profes- 
sor Rateau is also steadily making way. 
As I have pointed out more than once 
in these notes, it is difficult for any sys- 
tem of electrical distribution to show any 
economy in driving the fan. The fan 
engine is the ideal load. It is constant. 
The fan runs continuously day in, day 
out, week in, week out, taking nearly al- 
ways the same power. Also the great 
expense of the plant required for elec- 
trical winding, is seriously handicapping 
its introduction. Hence though electrical 
distribution is steadily making way, it 
is not offen that either the fan or the 
winding engine are included, except under 
special circumstances. But as condensing 
is very often expensive at collieries, owing 
to the difficulty of providing a sufficient 
quantity of cooling water, at a moderate 
cost, the exhaust steam from the fan and 
the winding engine form useful sources 
of energy for other work, through the 
Rateau or other turbines. As the wind- 
ing engine runs during working hours 
only, an occasional run being made dur- 
ing the remaining fifteen or sixteen 
hours, its exhaust steam comes in very 
usefully for driving turbines, to provide 
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energy for haulage, screening plant, and 
other work, while the exhaust steam from 
the fan engine being always available 
throughout the twenty-four hours, pro- 
vides a good standby, under all circum- 
stances, and by means of Professor 
Rateau’s storage methods, its use is very 
economical. A colliery manager who has 
adopted the system, told me the other 
day that he found the consumption of 
the very low pressure exhaust steam. 
about two pounds above the atmosphere, 
to be about thirty-eight pounds per kilo- 
watt-hour. Bearing in mind that the con- 
sumption of a steam turbine, working 
non-condensing, is thirty-six pounds per 
kilowatt-hour, and sometimes more, this 
result must be said to be very satisfactory, 
seeing that the steam is obtained prac- 
tically for nothing. My friend also, who 
is putting down a large plant to supply 
a number of collieries, told me that he had 
had some very instructive figures gotten 
out, as to the working costs of different 
sizes of plants, when driven by recipro- 
cating engines, and by steam turbines. 
For a 250-kilowatt plant the reciprocating 
engine working non-condensing, was 
found to be by far the cheapest. For a 
500-kilowatt plant, there was very little 
to choose between a reciprocating engine 
working non-condensing, and a turbine 
working condensing. For a 750-kilowatt 
plant, the turbine working condensing, 
was found to be a long way the most 
economical, and consequently turbines of 
that size were adopted, with smaller tur- 
hines, 250 kilowatts to be worked by ex- 
haust steam, for the light load. 
—— 0 

Technolexicon Discontinued. 

All will regret to learn that the Society 
of German Engineers has resolved to dis- 
continue the Technolexicon because the 
work has turned out to be expensive he- 
yond all expectation, and because the costs 
requisite for its accomplishment within 
the allotted time exceed the pecuniary 
means available by the socicty for this 
purpose. 

All letters and other postal matter con- 
cerning the Technolexicon please hence- 
forth send to the undersigned, Verein 
Deutscher Ingenieure, Charlottenstrasse 
43, Berlin (NW. 7). 

This work was intended to be a lexicon 
of technical terms in English, French and 


German, and the German society had se- 
cured the cooperation of engineers 
throughout the world, expecting, in this 
way to make the list of words complete. 
That this has heen found impossible is 
much to be regretted as a lexicon of this 
character is greatly needed. 
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Merger of Baltimore Electric 
Lighting Companies. 

The stockholders of the Consolidated 
Gas, Electric Light and Power Company 
met on November 20 at the offices of the 
company and formally authorized the 
leasing of the property of the Baltimore 
Electric Company by the Consolidated 
company. 

Stockholders of the Baltimore Elec- 
tric Company met later in the day at the 
office of that company, Lexington and 
Courtland streets, and approved the lease. 

The negotiations which have resulted 
in the sale of the $2,500,000 of capital 
stock of the Baltimore Electric Company 
and in the leasing of that company by 
the Consolidated Gas, Electric Light and 
Power Company were conducted by Mr. 
S. Davies Warfield with persons repre- 
senting the different interests in the Bal- 
timore Electric Company. The price 
paid for the stock was $10 a share. . 

After closing all the details of the 
transaction Mr. Warfield made the fol- 
lowing statement: 

“The Consolidated Gas, Electric Light 
and Power Company has taken a lease 
of the property of the Baltimore Electric 
Company. The lease will run for 999 
years, and under its terms the Consoli- 
dated company will pay to the Baltimore 
Electric Company an annual sum equal 
to the interest on the bonds of that com- 
pany outstanding and to the interest on 
its outstanding five per cent preferred 
stock, provided that company does not 
earn these requirements. 

“It must be understood that the securi- 
ties on which interest and dividends are 
thus provided for represent actual cash 
invested in the properties of the Balti- 
more Electric Company. The electric 
light and power business of the Baltimore 
Electric Company will have $2,295,000 of 
bonds on which to pay interest after de- 
ducting the income received from other 
sources. There is $1,000,000 of pre- 
ferred stock. 

“The leasing of this company is but 
one step in the plans for the development 
of the electric field. The Consolidated 
company has at Westport one of the 
largest and best equipped electric power 
stations in the country. 

“As is known, arrangements have been 
completed with the McCall’s Ferry Power 
Company by which the Consolidated com- 
pany is to receive a large amount of clec- 
tric energy generated on the Susque- 
hanna river. The current from the river 
will be conveyed therefrom to the city 
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boundary, where it will be turned over 
to a distributing company. 

“For this purpose all the stock of the 
Maryland Securities Company has been 
acquired. This was formerly owned by 
interests identified with the Baltimore 
Electric Company, and comes to the leas- 
ing company by the purchase of its stock. 

“The Maryland Securities Company, 
which will form the basis of distribution 
of this river power, will be the company 
which will own the common stock of the 
Baltimore Electric Company, which has 
now been purchased. All the capital 
stock of the Maryland Securities Com- 
pany will, of course, be owned by and 
held in the treasury of the Consolidated 
Gas, Electric Light and Power Company. 

“In the general plans outlined there 
are no promotion stocks, no increase or 
exchanges of securities. Only the ma- 
chinery necessary to properly conduct a 
business of the magnitude of that con- 
templated has been provided. The direct 
benefits from these various sources will 
belong to the Consolidated Gas, Electric 
Light and Power Company. 

“Through the Maryland Securities 
Company the large users of electric cur- 
rent for manufacturing purposes, located 
principally in Baltimore county and 
around the city, will receive their power, 
while the commercial power service with- 
in the city and current for electric light- 
ing will be supplied by the Consolidated 
company and the Baltimore Electric 
Company. 

“As stated, under the contract with 
the McCall’s Ferry Power Company the 
Consolidated company will sell to that 
company current generated by steam 
power at its stations at times when the 
steam stations of the Consolidated com- 
pany are not necessary in the operation 
of its own business, to enable the McCall’s 
company to make what is called per- 
manent power out of what is termed non- 
permanent water power on the river.” — 

Mr. Warficld was asked what would be 
the policy of the new management in re- 
gard to the telephone end of the busi- 
ness. He replied: 


“The acquisition of the Maryland 


Telephone Company, by reason of the 


ownership of the stock of that company 
by the Baltimore Electric Company, is 
only incident to this transaction. Con- 
vinced that my views are correct, as al- 
ready stated in connection with the elec- 
tric light and gas field, they hold equally 
good in the telephone field. 

“Beheving, as I do, that the concentra- 
tion of a public service is necessary for 
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its best development, I do not hesitate 
to say that I have presented for the con- 
sideration of out-of-town interests identi- 
fied with the Chesapeake and Potomac 
Telephone Company, a plan for taking 
over the Maryland Telephone Company. 
This plan, if carried to completion, I am 
satisfied, must inure to the best interests 
of the subscribers of the respective com- 
panies concerned.” 
—___-@<——— 
The Utilization of Selenium. 


Selenium, one of the rare and little 
known elements, is closely related in 
many ways to tellurium and sulphur, 
with both of which it often occurs in 
nature. Recently it has obtained some 
prominence from its use in various forms 
of electrical apparatus, where advantage 
is taken of its peculiar property of being 
almost a non-conductor of electricity in 
the dark, while under the influence of 
light its conductivity immediately be- 
comes greatly increased. This character- 
istic has led to its use in instruments de- 
signed for lighting and extinguishing gas 
buoys automatically; for guiding and ex- 
ploding torpedoes by a ray of light ; for 
telephoning along a ray of light; for 
transmitting sounds and photographs or 
other pictures to a distance by means of 
a telephone or telegraph wire; and for 
measuring the quantity of Roentgen rays 
in therapeutic applications. A general 
or practical use of any of these instru- 
ments would result in an increased de- 
mand for selenium. — 

At present the metal is variously 
quoted at from $13.33 per kilogram 
(2.2046 pounds) to $2 per ounce, as a 
is no steady market and the prices vari 
with different dealers. 

No selenium is known to be produced 
commercially in this country, but during 
1906 one copper refinery made some 10 an 
experimental way, and it is possible that 
it was produced at other refineries fae 
At this refinery the selenium was obtaine 
from the anode slimes or mud, where it 
is left with gold, silver, and other resi- 
dues in the electrolytic refining of cop- 
per. 
Minerals containing selenium are ° 
rare occurrence in the United States, but 
a demand for the metal could preon 

l lied by utilizing the smali qua- 
es a if the anal refinery sees 

A note on selenium, prepared by Fra J 
L. Hess, geologist, is published in an ad- 
vance chapter from “Mineral Resources 
of the United States, Calendar Year 
1906,” where the production of antimoni, 
arsenic and bismuth in 1906 is also re- 
ported. 
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Magnetic Oscillators for 
Wireless Telegraphy. 
At a recent meeting of the Physical 
Society, of London, a paper was read by 
Dr. J. A. Fleming, on “Magnetic Oscil- 


lators as Radiators in Wireless Tele- - 


graphy.” An open or Hertzian oscillator 
is called an electric oscillator because the 
effects produced in space are due in part 
to the potential of the free charges at the 
ends. A closed-circuit oscillator is ‘called 
a magnetic oscillator because the effects 
it produces are wholly due to current. 
Hertz showed that the energy radiated per 
period from an open oscillator could be 
expressed by the formula E = 16 x* ¢?/3 
à’, where A is the wave length and ¢ the 
electric moment. The author has shown 
that a similar formula E = 16 7* M?/3 
à’, where M is the magnetic moment, 
holds good for the closed-circuit oscillator. 
Assuming persistent or undamped oscil- 
lations to be used, these formule were 
transformed by the author into two others 
—viz.: W = 87 X 10° 7? a? N? for 
the open oscillator, and W = 4 X 10° 
S? a? N+ for the closed oscillator, where a 
is the R.M.S. value of the current in the 
oscillator and N is the frequency. Hence 
the radiation from the open oscillator 
varies as the square of the frequency and 
that from the closed one as the fourth 
power. The paper describes experiments 
made with flat square coils of various sizes 
used as magnetic oscillators in the quad- 
rangle of University College, London. In 
one circuit undamped oscillations were set 
up by means of a Poulsen arc, and the in- 
duced oscillations created in the other cir- 
cuit at a distance were detected and meas- 
ured by means of the author’s oscillation 
valve or incandescent-lamp detector. The 
distance separating the two circuits was 
varied from about fifty feet to 250 feet. 
Curves were obtained showing how the 
secondary current varied with the distance 
of the circuits apart and with their rela- 
tive position. It was shown that the in- 
ductive effect was greatest when the flat 
coils were in a horizontal position and at 
a certain distance above the earth. The 


law of variation with distance proved to - 


be something between the inverse cube 
and the inverse square of the distance. It 
was then shown that increase in size of 
the coils had a very marked action in in- 
creasing the inductive effect, and also that 
for equal power the use of the spark 
method creating intermittent oscillations 
in the primary gave better effects than the 
use of the arc or undamped oscillations. 
It was also shown that for the coils used 
the true radiation of energy was very 
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small, and, therefore, that the distance 
effects obtained were almost entirely due 
to magnetic or Faradaic induction. Sug- 
gestions were then made for increasing the 
eflicacy of the ordinary inductive type of 
wireless telegraphy by the use of high-fre- 
quency oscillations in the primary circuit, 
and a suitable detector such as the author’s 
oscillation valve combined with a tele- 
phone as a receiver in the secondary cir- 
cult. Such a method would have a far 
greater reach than the ordinary low-fre- 
quency alternating-current inductive tele- 
graphy and not be open to the objection 
of disturbing commercial telephonic cir- 
cults. 
—— 0 

Rail Tests by the Pennsyl- 

vania Railroad. 

The Pennsylvania Railroad is making 
a series of tests on the West Jersey & 
Sea Shore Railroad, near Clayton, N. J., 
to determine the exact nature and extent 
of the pressure upon the rails of various 
types of electric and steam locomotives. 
The electric locomotives, owing to their 
lower centre of gravity, have an effect 
upon the track different from that due to 
the action of steam engines. These tests 
have led to the erroneous impression, 
which has gained considerable publicity 
through the daily papers, that the com- 
pany has been making speed comparisons 
between the two types of locomotive. 

A stretch of track about 166 feet in 
length has been equipped with rails and 
cast-steel ties designed and specially 
made for the purpose. Instead of attach- 
ing the rails to the ties by spikes, a spe- 
cial form of block has been substituted, 
which allows a slight movement of the 
rail as the engine goes over it. This 
movement registers the force with which 
the flanges of the wheels strike or press 
against the rails. It is expected that a 
large number of experiments with this 
apparatus will show what the effect is of 
either steam or electric locomotives mov- 
ing at different speeds over either straight 
or curved track. 

An electric apparatus has been devised 
to measure the precise amount of time 
elapsing while the different locomotives 
pass over this 166 feet of track, in order 
that, in computing the effect upon the 
track, the exact speed attained may be 
known. There is no element of contest 
as to speed between the two types. The 
matter of speed is purely incidental to the 
main purpose of the tests, which is to 
enable the company, in planning its elec- 
trical installations in New York, to de- 
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sign a track secure against danger with 
any form of locomotive that may be 


utilized. 
—— e 


Some Electrical Properties of 
Silicon. 

The physical properties of silicon are of 
peculiar interest as it belongs to that 
group of elements which comes between 
the metals and non-metals in the periodic 
system. It resembles carbon, which 
stands next above it in the group, in 
being a poor conductor of electricity, and 
in having a negative temperature coeffi- 
cient in resistance. An interesting in- 
vestigation of the thermoelectric behavior 
of silicon in the metallic state has been 
made by Frances G. Wick, who gives her 
results here. One of the first difficulties 
encountered was that of securing a good 
electrical contact. The best results were 
obtained by copper plating the ends of the 
silicon rod first, then placing the con- 
necting wires on the copper and plating 
over them. The connection, however, was 
not entirely satisfactory as the copper 
plating did not adhere firmly to the 
silicon. Copper and constantan wires 
were attached to each end of the silicon 
and the thermoelectromotive forces were 
measured at different temperatures, and 
with various differences in temperature 
between the ends. The different thermo- 
couples formed by the copper, constantan 
and silicon served to check the measure- 
ments. The temperatures ranged from 
—190 degrees centigrade to 350 degrees, 
while one end of the silicon was kept as 
near zero as possible. The conductivity 
of the silicon for heat gave some trouble 
in this experiment. The direction of the 
current was found to be from the silicon 
to the copper through the hot junction. 
Hence silicon is thermoelectrically nega- 
tive with respect to copper. From these 
results the thermoelectromotive-force 
curve of a silicon-lead junction was com- 
puted and plotted. The values were 


.found to be high and the curve to be at 


least of the third degree, possibly due to 
a large Thomson effect. The line for 
the copper-silicon couple is also slightly 
curved. The large values of these thermal 
electromotive forces are shown by the fol- 
lowing comparison: At the mean tem- 
perature of twenty degrees centigrade the 
thermoelectric power of a lead-silicon 
couple is —400 microvolts per degree. 
Under the same conditions a bismuth-lead 
couple gives —89 microvolts and an antl- 
mony-lead couple +26. Tellurium and 
selenium are comparable with silicon, but 
of opposite sign. The first gives, with 
lead, +502 and the second, +807 micro- 
volts—Physical Review (Lancaster), No- 
vember. 
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THE STARTING, REGULATING AND 
STOPPING OF CONTINUOUS- 
CURRENT MOTORS.' 


BY J. T. MOULD. 


The simplest form of starting resist- 
ance is the liquid type. Resistances of 
this character used to be very extensively 
used, but have now almost entirely dis- 
appeared in the United States and most 
Continental countries, although in this 
country many are still employed in con- 
nection with large motors and motors used 
in crane work and mining work, the prin- 
cipal reason for their retention being 
their low initial cost. 

Another good feature of liquid resist- 
ances is the perfect curve of the commu- 
tation (by which I mean the absence of 
steps involving arbitrarv changes), and 
also there is, of course, very little liability 
to sparking. 

But liquid resistances possess many dis- 
advantages, among which are prominent: 
(1) Liability of the vessel to be upset 
and the liquid spilled. (2) Loss of the 
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liquid by evaporation and decomposition, 
with consequent variability of the ohmic 
value of the resistance, entailing the neces- 
sity of constant attention in order to pre- 
serve uniformity. (3) A tendency to 
boil over when subjected to a heavy load 
or, if enclosed, to generate steam and 
sometimes to burst. (4) When used until 
the liquid is hot a noxious vapor may be 
emitted, which has been known in some 
cases to overpower the motor attendant. 
(5) Owing to the necessity of frequent 
inspection and renewal of the electrolyte, 
the cost of maintenance is high. In fact, 
if the maintenance and renewal charges 
are taken into account, the advantage of 
low initial cost largely disappears. 

To provide a more permanent form of 
starting switch, electricians soon began 
to use solid resistances divided into sec- 
tions, each section being connected be- 
tween steps of a multiple-way switch in 
~ 1 Abstract of a paper read before the British Associ- 


ation of Engineers-in-Charge.—Reprinted from the 
Electrician, London, Eng. 
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such a manner that, by moving the switch 
from step to step, the resistance could be 
gradually cut out. At first very few steps 
were provided, the maximum number 
seldom exceeding five or six even for large 
motors; but this entailed such large dif- 
ferences of voltage between adjacent steps 
and such unequal current increments that, 
in the early starting switches, arcing from 
step to step was very serious and destruc- 
tive. When voltages of 200, 400 and 500 
began to prevail it was found necessary 
to increase the number of steps in multi- 
ple-way switches of the sliding-contact 
type. But the number of steps is not the 
only point demanding consideration in 
order to avoid destructive sparking: the 
proper distribution of the resistance be- 
tween the various steps is of equal if not 
greater importance. 

In early rheostats the custom was to 
distribute the resistance equally between 
all the steps, but this was very unsatis- 
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Fic. 2.—CuRVES8 ILLUSTRATING THE EFFECT OF 
EQUALLY DISTRIBUTING THE STARTING RE- 
SISTANCE. 


factory, because it resulted in small volt- 
age differences between some steps with 
great voltage differences between others, 
with very unequal increments of current 
and consequent violent sparking and very 
uneven acceleration. 

Fig. 2 shows the case of a ten-horse- 
power, 400-volt starting switch of resist- 
ance eighteen ohms, with ten stops and 
resistance equally divided between the 
stops, armature resistance, etc., being one 
ohm. A considerable spark may be al- 
wavs expected when passing on to the 
tenth step, which, often repeated, will 
have destructive effects. 

If instead of equal divisions, the resist- 
ance had been divided up into a series of 
steps such that the total resistance in cir- 
cuit on successive steps formed a geo- 
metrical ratio, the current increments 
could have been equalized, as shown in 
Fig. 3. 

In both the cases just considered it has 
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heen assumed that the contact lever would 
be held on each step until current fell to 
normal, which is the correct way in start- 
ing a motor. The arrangement last de- 


scribed is only put forward as representing 


a desideratum to be aimed at. In actual 
practice it would be modified by many 
considerations, and especially by manu- 
facturing and commercial conditions, 
which entail the use of standardized re 
sistance units and the reduction of the 
number of standards to reasonable limits. 

Sparkless commutation also depends to 
a very large extent on the size of the 
contact making and breaking surfaces. 
The greater the line of contact the smaller 
will be the tendency to spark. For this 
reason, circular or button contacts are 
quite unsuitable for large currents when 
used in connection with a sliding contact- 
maker. 

The best form of contact in such cases 
is a segmental one in which, when contact 
is first made, it is made along the whole 
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Fie. 3.—Curves ILLUSTRATING A DISTRIBUTION 
OF STARTING RESISTANCE DESIGNED TO SE- 
ade EQUAL MOVEMENTS OF CURRENT PER 
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length of the contact brush and the con- 
tact step. For very large motors (say, 
from fifty horse-power upward) it is de- 
sirable to reject sliding contacts alto- 
wether, and use a form of switch in which 
contact is made by pressing one surface 
against another. 

An essential of sparkless commutation 
is that the contact surfaces should be large 
enough to carry quite easily the currents 
for which they are designed. It has to be 
remembered that perfect contact can not 
always be secured in a movable contact- 
maker, and this has to be allowed for in 
deciding the current density on the switch 
contacts. á 

For this reason a density of 100 to 130 
amperes per square inch can not wisely 
be exceeded in rubbing surfaces which 
have to come into contact by a sliding 
movement. Where contact is made by 
pressing the edges of the leaves of a 
laminated brush against a hard rolled 
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metal surface of high conductivity, the 
density may be increased to 500 amperes 
per square inch. 

The custom of using the starting switch 
to stop a motor is responsible for much 
damage to such apparatus, and many a 
complaint arises of starters proving un- 
satisfactory when really the only fault is 
that they are improperly used. But when 
a starting switch is equipped with an 
automatic overload release, it must be 
made capable of automatically opening the 
motor circuit, and for this purpose it is 
advisable that carbon-breaking surfaces 
should be provided on all starters rated 
for more than, say, fifty amperes. Auto- 
matic circuit-breaking, however, is not by 
any means the most severe that a starter 
has sometimes to undertake. 

Some machines—notably printing ma- 
chines—require to be “inched”’—. e., 
moved round or forward for an inch or 
two, or, perhaps, only a fraction of an 
inch—and immediately stopped, and this 
may be frequently repeated. Opening the 
circuit under these conditions is likely to 
produce a verv severe arc, because the 
motor has not been allowed to accclerate 
and, consequently, the full voltage of the 
circuit has to be broken instead of only 
the difference between the line voltage 
and the counter-electromotive force. 

A starter that has to be used for inch- 
ing should be, therefore, not only equipped 
with easily renewable contacts and with 
carbon-breaking surfaces, but also these 
surfaces should be protected by a magnetic 
blow-out; and when the circuit-breaking 
lever is to be moved*by hand (and may 
consequently be moved slowly), it is good 
practice to make the ohmic value of the 
starting resistance sufficient to consider- 
ably reduce the current before opening 
circult. | . 

Some station engineers have framed 


rules requiring that the current on first | 


step and subsequent increments shall not 
exceed ten amperes, while in a few cases 
even smaller initial currents have been 
specified. Most engineers have now 
learned that the cultivation of the power 
consumer is a sine qua non. Generally, 
therefore, the authorities have found it 
necessary to be very lenient in the en- 
forcement of such regulations, on account 
of the expense in which they involve their 
customers. On account of the difficulties 
and the expense that such restrictions in- 
volve, it is good practice to impose them 
only in cases of absolute necessity. and 
generally to pass full load current on first 
step. 

As regards rating, sufficient margin of 
safety would appear to be provided by 
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rating the resistance to carry 150 per cent 
of full load current without the tempera- 
ture exceeding 240 degrees Fahrenheit, 
allowing twenty seconds to start the 
motor. This rating, of course, is only 
suggested as being suitable for ordinary 
standard commercial starters. It would 
not be suitable for motor starting against 
heavy inertia loads or that have to start 
very frequently. For printing machines, 
for instance, which have to be “inched,” 
a more liberal rating is necessary, but 
much actual practice has shown that the 
same current and temperature limit may 
be maintained if the time limit is in- 
creased to sixty seconds. In starting ma- 
chines which constitute a flywheel load, it 
is often necessary to be still more liberal 
—in fact, to start a loaded hydro-extractor 
with a current not greater than 150 per 
cent of normal as much as three minutes 


is often necessary. 


_ The author then considers the necessity 


EXAMPLES OF 


CHARACTERISTICS. MACHINES DRIVEN, 


Wide speed range, with Machine tools. Test beds. Shunt wound 
Small printing presses 
urry -up 


long periods of running 
on any speed requiring 


speeds 


Wide range of speed with Newspaper printing Compound wound 
Certain textile 
Large 
ads) and positive slow, lathes. Certain descrip- 


slow starting speeds (es- presses. 
pea against inert, machinery. 
o 


running speeds | tions of machine tools 


Occasional speed reduc- Fans and blowers 
tions | 


Frequent startin 
full torque and inter- 
mittent speed control 


small service lifts 


Frequent starting at full Passenger lifts (or any Compound wound 
ma-| 
eavy 


large lifts), planio 
chines and other 
reversing machines 


torque, with or without 
speed control, and with; 
variable load 


High starting 
with moderate 
regulation 


torque, Railway, 
speed| similar wor 


of “no-load” and “over-load” releases, and 
describes the discriminating devices often 
fitted with the latter release. 

Various other safety devices are some- 
times added to starting switches, a very 
common one being intended to prevent the 
starting resistance being cut out too quick- 
ly. For this purpose dashpots and ratchet 
and worm gears are ordinarily used. The 
dashpot is simple and cheap, but obviously 
requires some attention, wherefore the 
ratchet or worm gear may be considered 
the most permanently reliable. 

The author then describes patterns of 
so-called fool-proof starting switches, but 
he prefers the method of educating the 
operator. He then deals with automatic 
switches as used for lifts. Methods of 
speed regulation of motors are then dealt 
with, and a table is given showing some 


Series wound 


Sway, and Series wound 
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examples of some classes of machines to 
which electric driving has been success- 
fully applied, and showing the type of 
motor selected as well as the method of 
control adopted. 

The accompanying table is necessarily 
very incomplete, and is only intended to 
indicate the general considerations on 
which a selection should be based. These 
may be modified by other special condi- 
tions in individual cases which may result 
in the selection of a different type of mo- 
tor or system of control. 

in the above table no mention is made 
of the use of a motor in combination with 
a motor-generator, or of two motors (viz.: 
a large one for high speeds and a small 
one for low speeds), vet both of these 
methods are very frequently and satisfac- 
torily employed in connection with large 
newspaper presses. In many respects the 
control of rotary printing presses is a 
specially interesting problem. In the 


Type or Moror. METHOD of CONTROL. 


Shunt field regulation 
alone. The cvurrect 
method being to com- 
bine or interlock starter 
and regulator) 


Series armature regula- 
tion. with shunt and 
series regulation and 
armature diverting re- 
sistance 


Series armature regula- 
tion 


with Cranes, capstanos, winches, Series wound (not neces- Series armature regula- 


tion, with armature di- 
verting resistance for 
very low 


Shunt field ulation. 
Cutting out or diverting 
series field coils, and 
with armature diverting 
resistance where very 
low speeds required 


‘Series parallel, with regu- 
lating resistance in se- 
ries with armature 


sarily rated for contin- 
uous service) 


“Holmes-Chatworthy” system two motors 
are used—viz.: a small one (described as 
a “barring” motor), which is used only 
for low speeds, and a large one (called the 
main motor) for the high speeds. Both 
are geared to the press, but the gearing of- 
the small motor is so proportioned that 
at its maximum speed it only drives the 
press at a low speed (say, ten per cent 
of maximum), while the gearing of the 
large motor enables it at maximum speed 
to drive the press at its maximum speed. 
The speed of both motors is controlled 
both by resistance in series with the arma- 
ture and resistance in the shunt field cir- 
cuit, securing a wide range of speed. 
When the small motor is running it drives 
the main motor as well as the press, so 
that when the main motor is connected to 
the supply it has already been accelerated 
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to a speed equivalent to that at which 
the press is running. 

The gearing is so arranged that when 
the large motor speed exceeds the 
maximum of the small motor the latter is 
automatically thrown out of mesh and 
then disconnected from the supply. The 
whole control, from minimum to maxi- 
mum speed, is effected by one rotary 
handle, which in later developments is 
driven by a small motor, thereby permit- 
ting of control from various points about 
the press by means of push buttons. 

The same method of driving and control 
is used in the “Kohler” system, the only 
difference being in the design of the con- 
troller. 

In the system generally known as the 
motor-generator system a motor-generator 
and a main motor are used. The main 
motor is directly geared to the press, and 
for starting as well as for slow speeds it 
receives its armature current from the 
motor-generator, but for high speeds its 
armature is connected directly to the sup- 
ply circuit. The fields of both the motor 
and the motor-generator are always ex- 
cited from the main supply, and the volt- 


age from the motor-generator is regulated 


from zero to about half the supply volt- 
age by means of a field regulator. The 
speed of the main motor when connected 
to the supply circuit is regulated by resist- 
ance in series with the armature and field, 
and, if necessary, the series field coils can 
be short-circuited also. | 

In the “Ward Leonard” system also a 
motor-generator and a main motor are 
used, but the motor armature is always in 
series with the generator armature, so 
that all the current used in driving the 
motor must pass through the armature 
of the generator. A reversible field regu- 
lator is used in connection with the gener- 
ator, so that the voltage generated may be 
varied from zero to a pressure equal to the 
supply voltage and may be made to either 
oppose or assist the supply voltage. Con- 
sequently, the voltage at the motor ter- 
minals can be varied from zero to double 
that of the supply system. In this type 
of control the horse-power capacity of the 
motor-generator is half that of the main 
motor. In this system the only controller 
is the aforementioned field regulator. 

In the “Igranic” system of the Adams 
Manufacturing Company only one com- 
pound-wound motor is used, and it may be 
directly geared to the press. The crawl- 
ing speeds, which may be five per cent of 
maximum, or even less, are obtained by 
means of a variable resistance which is 
in parallel with the armature and in series 
with a resistance which is also in series 
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with the armature. The transition speeds 
between preparing and minimum print- 
ing speeds are obtained by resistance in 
series with the armature, while the higher- 
printing speeds are produced by first cut- 
ting out the series field coils and afterward 
introducing resistance into the shunt field 
circuit. 

The whole of the regulation, from mini- 
mum to maximum, is effected by one 
rotary handle, which need not be used for 
starting or stopping, the starting and stop- 
ing as well as “inching” being accom- 
plished by a small switch. Any number of 
these small switches may be fixed in con- 
venient positions around the press, so that 
the press may be started, stopped and 
“inched” from any of these positions; but 
when an alteration of speed is required it 


‘must always be obtained by a use of the 


large regulator handle. By avoiding the 
use of more than one motor, or of a motor- 
generator, this method of control very 
considerably reduces the initial cost. 

The “Bergmann” system is similar in 
principle to the last-named, but it entails 
the use either of two motors—one shunt 
and one series wound—or else (and this 
is more usual) the incorporation of two 
armatures in one motor—one revolving in 
a shunt-excited field, and the other in a 
series field. The two armatures are in 
series for low speeds and in parallel for 
high speeds, and, in addition to the use 
of series resistance, the armature of the 
shunt-resistance machine is sometimes di- 
verted, and the shunt excitation is varied 
by resistance in the shunt-circuit and the 
series by diverting the series coils. The 
principal advantage of this system is the 
use of the shunt motor to control the speed 
of the series motor, but the expense of 
two motors or one special motor is a draw- 


back, and the special drum-type controller 
must also be costly. 

All the above-mentioned methods give 
good results and a choice should depend 
mainly on a consideration of cost. 

The author concludes with a short de- 
scription of the methods of bringing 
motors rapidly to rest. 
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Jamestown Exposition Gives 
Allis-Chaimers Company 
Gold Medais. | 
The Allis-Chalmers Company, Mil- 
waukee, Wis., has been awarded a gold 
metal for electric generators and motors 
by the Jamestown Exposition. A second 
gold medal has been granted for good 
judgment and taste shown in the design 
and erection of the exhibit. This com- 
pany has previously taken gold medals 
for its electrical apparatus at the 
Louisiana Purchase Exposition, the Paris 
Exposition, and other expositions where 
there was international competition. 
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¿LONG-DISTANCE POWER-TRANS- 
MISSION LINES. 


BY ERIC ADOLF LOF. 


The present developments in the design 
of high-tension apparatus have led to the 
possibility of utilizing the large water 
powers and transmitting the power for 
long distances to places where it can be 
profitably used for manufacturing pur- 
poses. Moreover, due to the present high 
price for coal, these long-distance hydrau- 
lic power transmissions can, in many 
cases, be carried out more economical than 
the building of a steam generating plant 
close to the manufacturing centre. 

In the following we will endeavor to 
show the different factors to be taken in 
consideration for the proper design of the 
transmission line. 

The choice of a transmission system for 
long-distance lines is practically confined 
to the three-phase, three-wire system, 
which is advantageous on account of its 
simplicity in line construction, economy in 
copper and high efficiency of transmis- 
sion. The copper required for a three- 
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phase, three-wire system is only seventy- 
five per cent of that for a single-phase or 
a two-phase system. 

One of the first points to be determined 
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in a power-transmission project is the 
voltage that should be selected. We all 
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determining the voltage can be given, but 
in general it can be said that the most 
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know that the cost of copper for a line 
is in inverse proportion to the square of 
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economical voltage is the one for which 
the sum of the costs of copper, machin- 
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INTEREST AT FOUR PER CENT. 


the pressure employed. But with in- 
creased voltage the cost of machinery, 
transformers, insulators, etc., is also 


greatly increased. No fixed formula for 


ery, transformers, buildings, pole line, 
ete., is a minimum, 

Fig. 1 shows one method of determin- 
ing the most economical voltage in a cer- 
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‘tain case. -Curve a represents the cost 
of buildings, machinery, transformers, 
switchboards and pole line with insu- 
lators as a function of different voltages, 
while b represents the corresponding cost 
of the line copper. By adding these two 
curves together, we obtain a curve c which 
shows the voltage for which the total cost 
will be a minimum. 

Transmission voltages may be any- 
thing up to 75,000 volts, and the tendency 
to-day indicates that in the near future 
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even 100,000-volt lines may be operated 
satisfactorily. 

A disadvantage that attends the opera- 
tion of these extremely high-voltage lines 
is the continuous loss of energy due to 
the fact that a continuous leakage of cur- 
rent takes place through the air between 
the line conductors. With a standard 
spacing of the wires, this loss- increases 
rapidly when the pressure reaches about 
50,000 volts, and in order to overcome this 
loss it becomes necessary to increase the 
distance between the conductors. 

A series of experiments to determine 
these losses was carried out’ by Charles F. 
Scott, and the curves shown in Fig. 2 
represents the results. 
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The following table shows the present 
practice of spacing the line conductors for 
various voltages: 


According to this r 
cost of power, the les: 
ital outlay for the con 


Volts. Distance in Inches. ing a smaller size t 
5,500 18 Forbes states that tl 
11,000 24 ti f 

22,000 36 section of the condu 
33,000 48 of the voltage and t 
44,000 60 . 

55.000 72 proportional to the ct 
66,000 84 It is generally assu: 
75,000 96 


the pole line and the i 
and not affected by 1 
size of the line condu 


The loss of power in the line is ordi- 
narily given in per cent of the total 
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power consumed in the conductors at If 
maximum load. Whatever the line press- A 
ure may be, the size of the conductors 
varies inversely with the percentage loss 
in the same. Consequently the maximum then for the most eco 
line loss which can be allowed is depend- of the conductors 
ent on the most economical size of the A 


Interest cos 
ductors el 
B = Value of the 


__ 
— 


line conductors. If 

In 1881 Lord Kelvin gave out a state- K = Cost per k 
ment in regard to the most economical power, 
size of conductors. This statement, which K, = Cost per po 
is known as “Kelvin’s law,” was as fol- L = Length of. 
lows: D? = Cross-sectio: 

“The most economical area of con- circular n 
ductor will be that for which the annual I = Line curren 
interest on the capital outlay equals the p = Per cent in 
annual cost of energy wasted.” then 
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A2 
A = 400 x K,x.003xLxD 


B =K x I x 10.5 X -jr 


PP T 
100 x K, x .003 x L x D? = 


Kx Px 105 x 


D? is the cross-section, in circular mils, 
that will give the most economical line 
loss. 

In the following the above equation is 
worked out for three different rates of 
interest : 


For four per cent, D? = 296 I N : 
1 


For five per cent, D? = 265 NR 
1 


For six per cent, D* = 242 I Aes 
1 


In determining the value of I, care 
must be taken that the annual mean value 
of the current is used. The value of K 
must also be the one for which the power, 
representing the line loss, can be produced, 
and not that for which it can be sold. 
Figs. 3, 4 and 5 are curves giving the 
most economical size of copper con- 
ductors for various cascs. 

Table I shows the heating effects of 
currents for bare copper conductors sus- 
pended outdoors. 

TABLE I. 


HEATING EFFECTS OF CURRENTS FOR BARE 
COPPER CONDUCTORS SUSPENDED 
OUTDOORS. 


Area in Circular Mils of Wire that Will 
Cause a Temperature Rise of : 


Amp. 10° C. 20° C. 40° C. 
1,000 868,624 555,025 352,836 
900 748,225 478,864 304,704 
800 650,100 421.201 262,144 
700 546,121 349,281 222,784 
442,225 283,024 181,476 
500 346,921 220,900 141,376 
450 300,304 191,844 122,500 
400 254,016 164,836 103,684 
350 213,444 129,600 87,025 
300 172,225 106,276 69,696 
250 134.689 84,100 49,284 
200 99,856 62,500 39,204 
150 66,5604 40,804 25,921 


A wire smaller than No. 4 Brown & 
Sharpe should not be selected for trans- 
mission lines, on account of its mechan- 
ical weakness. 

The resistance of any conductor to 
direct current can be found from the 
following formula: 


L 
R=s x Ca 
R = Resistance in ohms. 
Cm = Area in circular mils. 
L = Length of conductor in feet. 
s = 10.8 = Resistance in ohms for 


one foot of a copper con- 
ductor with one Cm cross-sec- 
tion. 

s = 17.7 for aluminum. 


ELECTRICAL” REVIEW 


The resistance of conductors to alter- 
nating currents is higher than to direct 
currents. This is due to the fact that 
with alternating currents the current 
density is not the same throughout the 
whole cross-section. This phenomena is 
generally named “skin effect.” | 

Table II following gives the constants 
with which to multiply the true ohmic 
resistance in order to get the apparent re- 
sistance due to skin effect. 

TABLE II. 


SKIN EFFECT FACTORS FOR CONDUCTORS CARRY- 
ING ALTERNATING CURRENTS. 


Diameter Frequencies. 

an —— 

B. & S.G. 25 40 60 
114 -inch 1.053 1.118 1.239 
1% “ 1.035 1.080 1.168 
1 1.020 1.052 1.111 
% 1.007 1.016 1.040 
Q» * ' 1.002 1.006 1.008 
0000 1.001 1.005 1.008 
An) 1.002 1.005 
vv 1.001 1.002 
U 1.001 


In the following are given several for- 
mulæ for determining the inductance of 
copper conductors. 


L = Inductance in henrys. 

D = Distance between wires in inches. 
d = Diameter of wire in inches. 
Then 


Inductance for each of two parallel 
copper wires in henrys per mile iš 

p= (80.5 + 740 log =>) 10+* 

For a single-phase two-wire circuit the 
inductance is twice the inductance of a 
single wire. 

In a delta-connected three-phase cir- 
cuit, each wire acts successively as a re- 
turn for the other two, and compared with 
a single-phase circuit the current is 
I 3. As the reactive drop is propor- 
tional to the current, its value per mile 
of a three-phase circuit is V 3 times 
that of each wire of a single-phase circuit 


of one-mile length. 
(To be concluded.) 


— 0M 
New York State Public 
Service Commission Law 
Constitutional. 
By a vote of three to two the Appellate 
Division of the Supreme Court for the 


Third Department, New York state, de- 


cided, on November 20, that the Public 
Service Commission Law was constitu- 
tional. The decision was in the complaint 
of the village of Saratoga Springs against 
the Saratoga Gas, Electric Light and 
Power Company, wherein the old state 


lighting commission fixed the lighting 


prices to be charged in Saratoga Springs. 

The lighting company brought the mat- 
ter into the courts, on the contention that 
the fixing of prices for light was a legis- 
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lative power, and that it was unconstitu- 
tional for the legislature to delegate this 
power to a subordinate body. 

The prevailing opinion says: 

“The assumption of the power to fix 
prices by the commission is justified by 
convincing authority. — 

“Not a decision is cited in state or 
Federal courts which questions the power, 
provided the determination of the com- 
mission is directed by some standard 
which is presented in the statute. 

“The standard which is to guide this 
commission in the exercise of its adminis- 
trative duties in fixing rates is a reason- 
able charge for the product of the public 
service corporation, one reasonable to the 
public and reasonable to the corporation. 
Such a standard is sufficiently defined 
within the authorities which have been re- 
ferred to. 

“Tt can not matter whether the stand- 
ard by which the commission is to be 
guided be fixed by common law, or by the 
statute. In either case no legislative dis- 
cretion is delegated to the commission. 
Without such discretion their functions 
will be held administrative and not legis- 
lative.” 

As to the contention that when the | 
price is fixed by the commission it re- 
mains so forever after, even though 
within a few years, because of changed 
conditions the price might prove confis- 
catory, and that this refuses the corpora- 
tion the equal protection of the law, the 
court says: 

“If such prices are ever fixed by the 
legislature itself it must remain a maxi- 
mum price until the legislature should 
again meet, unless modified by the court, 
so here the corporation may apply to the 
legislature at any time for relief. The 
affirmance by the court of the rate fixed 
by the commission is simply an affirmance 
of the reasonableness of that rate at the 
time of the determination. 

“If at any time thereafter facts should 
arise which would make such rates con- 
fiscatory, the courts are always open to 
relieve the service corporation or person 
from the restriction of these rates. 

“Tt would have been better if the act 
had provided for a remedy by the com- 
mission itself upon an application by the 
service corporation, in case of a change 
of conditions, but as it is, the provision 
in the law that the rate fixed shall con- 
tinue for three years is harmless to de- 
prive the corporation of its rights of prop- 
erty, because of the right still left to the 
corporation to apply either to the legisla- 
ture or to the courts for relief.” 
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_ Alfiis-Chalmers Company. 

Every great industrial enterprise, 
whether established as the result of pri- 
vate energy or for the public welfare, has 
passed though varying stages of develop- 
ment, which, in the light of ultimate 
success, are replete with interest, as show- 
ing the inherent qualities by which the 
ends sought have been attained. 

Among the best-known corporations of 
the present day the Allis-Chalmers Com- 
pany, operating seven large manufactur- 
ing and engincering works, with head- 
quarters at Milwaukee, Wis., is a striking 
example of this truth; for, having been 
formed by the consolidation of several con- 
stituent companies, cach possessing its 
own perfected organization and a line of 
products well known to the trade for 
years, the task of fusing together the sev- 
eral elements into an efficient unit, with- 
out sacrificing any of the prestige or good 
will acquired by each through years of cf- 
fort, was necessarily one requiring great 
foresight, judgment and energy. 

Although the products of the several 
works included a number of lines which 
were identical and overlapped to some ex- 
tent, nevertheless, each of the uniting 
companies possessed at least one impor- 
tant specialty which could not be dupli- 
cated by the others, and by means of 
which, through the excellence of its de- 
sign, the fame of the builder had been 
spread throughout the four quarters of 
the globe. 

Allis engines, into the thousands, were 
placed in service by the old E. P. Allis 
Company. of Milwaukee, and Reynolds 
Corliss valve gear, the work of the great- 
est steam-engine designer now living. has 
been the pattern followed for many years 
by builders of reciprocating engines. Allis 
sawmill machinery is used by more of the 
timbermen of the country than any other 
make, and the same may be said, with re- 
spect to millers, of Allis flour-mill ma- 
chinery, which is to-day grinding more 
wheat than that of any other build. The 
introduction of the band-mill for sawing 
lumber, and of the modern rolling mill, 
which has replaced the old-fashioned mill- 
stone, must be credited to the E. P. Allis 
Company. 

The Gates Iron Works, in Chicago, 
another of the constituent companies. be- 
gan making crushing and cement-making 
machinery in the seventies, and the 
famous Gates gyratory breaker, when it 
first appeared, marked an era in the 
operation of ore-reduction and rock-crush- 
ing plants, furnishing also great impetus 
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to the cement industry and the use of con- 
crete. 

It was Fraser & Chalmers, a third 
constituent company, which soon after the 
Civil War started a machine shop on the 
corner of Fulton and Union streets, Chi- 
cago, Ill., exclusively devoted to the 
manufacture of machinerv for the mine 
and smelter, and this Chicago plant be- 
came in the eighties and still continues 
to be a centre of production for users of 
mining machinery in all the states in the 
Union as well as in foreign lands. 

There is no question that the uni- 
form excellence of the products of those 
works which were afterward consolidated 
into the Allis-Chalmers Company insured 
the continued good will of power-users, 
mining, lumber and flour-milling inter- 
ests, even to the present day. 

Some years ago, as the natural result 
of its prominence in building power ma- 
chinery, the Allis-Chalmers Company en- 
tered the electrical field and soon devel- 
oped facilities for the manufacture and 
sale of electric generating, transforming 
and driving apparatus—both for direct 
and alternating current—ranking with 
the largest in the world. At the outset 
the Allis-Chalmers Company purchased 
the plant of the Bullock Electrice Manu- 
facturing Company, in Cincinnati, Ohio, 
and so enlarged and modernized its 
equipment as to more than double the 
production of these works. Recently 
these facilities were still further in- 
creased by additional large extensions to 
the Cincinnati plant, and also by the new 
shops at West Allis, where the heaviest 
electrical machinery will henceforth be 
built. 

But not alone upon the older lines of 
product has the Allis-Chalmers Company 
depended to maintain itself in the fore- 
front. A number of new departments 
have been added from time to time, the 
bistory of whose development fulfilled 
again the promise of the broad basis of 
inherent worth upon which the company 
founded its activity. When the steam 
turbine began to be seriously considered 
in the power field, the Allis-Chalmers ex- 


perts were sent to Europe to look into the ` 


situation fully. As a result Allis-Chal- 
mers turbines and generators are to-day 
among the leaders in this country. So 
self-evident are the advantages of its tur- 
bine and so vigorous have been the efforts 
to perfect this department that there are 
at the present time nearly seventy units, 
of from 500 to 7400 kilowatts’ capacity, 
In service or on order and destined for 
operation in every part of the continent. 
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The de Forest Radio Tele- 
phone System. 

The 271st meeting of the New York 
Electrical Society, held in the Engineer- 
ing Societies Building, New York city, 
on Wednesday evening, November 20, 
brought out a record-breaking attendance 
to listen to an informal talk on wireless 
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Fig. 1.—TRANSMITTING STATION ARRANGE- 
MENTS, DE Forest RaDIO TELEPHONE 
SYSTEM. 

telephony by Dr. Lee de Forest. The 
meeting was called to order by Professor 
Albert F. Ganz, president of the society, 
who introduced the speaker of the even- 
ing. 

Dr. de Forest briefly called attention 
to the limitations of the spark method of 
producing high-frequency oscillations and 
the reason why this phenomenon could 
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pressions made upon the amplitude of the 
disturbance by rarefactions and condensa- 
tions involved in the production of human 
speech. 

Leading directly up to the successful 
employment of the direct-current arc, 
Dr. de Forest described Duddell’s work 
in developing the so-called singing arc. 
A reference to the diagram shown in 
Fig. 1 will give a clear idea of the em- 
ployment of the singing arc and its tech- 
nical auxiliaries in sending and receiving 


high-frequency oscillations in wireless. 


telephoning. In one or both leads from 
the source of current to the are more or 
less resistance is inserted in order to pro- 
vide a circuit which has sufficient inertia 
to prevent the high-frequency oscillation 
from being reflected back to the source of 
current. In shunt with the arc electrodes 
is a capacity and an inductance, the char- 
acteristic effect of which upon the arc 
circuit is such that it can be readily ad- 
justed to give a maximum degree of oscil- 
lation at the arc. The inductance in this 
case forms the primary of a transformer, 
the secondary of which is connected be- 
tween the antenna and the ground of the 


Fig. 3.—CAPTAIN INGERSOLL, CHIEF OF STAFF UNDER ADMIRAL EVANS, USING THE DE FOREST 
RaDio TELEPHONE ON BOARD TRE UNITED STATES FLAGEnIP CONNECTICUT. 


not be employed successfully at the pres- 
ent time in wireless telephony. In spark 
telegraphy the ether is in a condition of 
periodic disturbance, while in space tele- 
phony the ether is in a condition of con- 
tinued disturbance, the variations in 
this disturbance coinciding with the im- 


transmitting system. The secondary coil 
is connected to the antenna through a 
sliding contact, which may be moved up 
and down the helix until such a point 
in the convolutions is attained that maxi- 
mum resonance exists in the transmit- 
ting system. A hot-wire ammeter inserted 
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between the secondary ad the ground 
shows, by a maximum deflection of the 
needle, when the point of greatest ampli- 
tude in oscillation is reached. As the 
amount of energy radiated from the an- 
tenna is proportional to the amount ra- 
diated into the ground at the earth-plate, 
and as the ground is the nodal point of 
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Fic. 2.—RECEIVING STATION ARRANGE- 
MENTS, DE Forest Rapio TELEPHONE 
SYSTEM. 

the wave, Dr. de Forest holds that at or 
near this node is the proper place at 
which to insert the microphone transmit- 
ter, as at this point the voltage will be 
lowest, and consequently the arcing in the 
carbon-granule chamber will be least. 

Considerable discussion has been de- 
voted recently to the phenomenon which 
occurs at the arc, with which is connected 
a shunt circuit containing an inductance 
and a capacity. Mr. Duddell, to whom 
credit must be given for the most ad- 
vanced work in this direction, explains the 
action as follows: As soon as the shunt 
is connected in circuit with an arc receiv- 
ing about 250 volts, there is a rush of cur- 
rent into the condenser circuit, which 
draws current away from the arc, thereby 
tending to increase the potential difference 
between the terminals. This drop in po- 
tential causes still more current to flow 
into the condenser circuit, resulting in the 
condenser becoming charged above the 
normal voltage of the arc. The condenser 
thus begins to discharge through the are, 
which increases the are current, conse- 
quently decreasing the potential differ- 
ence. The condenser then discharges too 
much, an:l the reverse process sets in, the 
condenser becoming successively over- 
charge:l and undercharged. This is due 
to the fact that, instead of the potential 
difference between the terminals of the 
are remaining constant, allowing the con- 
denser to settle down to its normal 
charge, the potential difference actually 
decreases when the condenser is dis- 
charged and increases when it is charg- 
ing, thus keeping up the flowing back- 
ward and forward indefinitely. 

The are burning in ordinary air varies 
greatly in its behavior, and above a cer- 
tain limit of capacity and inductance 
effect the arc ceases. It has been dis- 
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covered that when the arc burns in com- 
pressed air, in nitrogen gas, or in steam 
that the arc is held much steadier, and 
that a greatly increased range of oscilla- 
tions can be secured. Dr. de Forest pre- 
fers to use the flame of an alcohol lamp, 
as this has given great satisfaction, and 
obviates the necessity of complicated ap- 
paratus. At the same time, when hydro- 
gen gas is used, it is necessary to carburet 
this, and great care must be taken to 
have the carburization at just that point 
where the deposit of carbon from the 
vapor on the electrodes equals the decom- 
position of the electrode in the arc. With 
gasolene, or any of the heavier hydrocar- 
bon vapors, the chimney surrounding the 
arc becomes covered with soot, and the 
deposit is made up so fast that trouble 
is experienced in maintaining an unvary- 
ing arc. With the flame from the alcohol 
lamp the deposit of carbon is a little in 
excess of the decomposition of the carbon 
in the arc, and instead of feeding the elec- 
trodes together, it is necessary to either 
break off the nodule which is deposited or 
else periodically give the electrodes a little 
greater separation. 

Referring again to the phenomenon 
which occurs with the singing arc, these 
oscillations may be made to attain almost 
any frequency, a periodicity of 100,000 
being comparatively low. This periodic- 
ity being entirely outside of the register 
of the human ear, the note corresponding 
to it is not detected in human acoustics. 
The function of the microphone trans- 
mitter is to cut off the peaks of the waves 
in these high-frequency oscillations, so 
that a quantitative receiver quantitatively 
affected by the partially damped train of 
waves responds in unison with the dia- 
phragm of the microphone transmitter. 
The microphone transmitter, as is well 
known, changes its resistance in accord- 
ance with the condensations and rarefac- 
tions involved in the articulations of 
human speech. The microphone trans- 
mitter being interposed in the circuit be- 
tween the secondary and ground, the 
oscillations are consequently affected in 
direct proportion to the change in resist- 
ance of the transmitter. 

The same antenna and helix used in 
the transmitting svstem are employed in 
the receiving system, a change-over 
switch cutting them into circuit with the 
receiving system when necessary. The re- 
ceiving system also includes a condenser 
and capacity, and a Hertzian wave- 
detector. In this case the helix is the 
primary of the transformer, the induct- 
ance acting as the secondary and giving 
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the oscillations the value which they orig- 
inally had in emanating from the trans- 
mitting circuit. A number of forms of 
Hertzian wave-detectors have been devel- 
oped, the best known of these being the 
carborundum, the silicon, the electrolytic 
and the “Audion.” Dr. de Forest is the 
inventor of the latter, and prefers to use 
it in his work both in wireless telegraphy 
and in wireless telephony because of a 
number of features of reliability which it 
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possesses. The “Audion” may briefly be 
described as an exhausted bulb containing 
a filament of tantalum wire and a grid 
and wing of platinum. The tantalum 
wire is maintained between the terminals 
of a small storage battery, which causes 
the tantalum to become incandescent. 
One leg of the secondary circuit, with its 
capacity and inductance, is connected to 
the platinum grid, the other leg being 
connected to one side of the tantalum fila- 
ment. The telephone receiver, with its 
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cut. The transmitting instrument on the 
left is shown equipped with the micro- 
phone transmitter, pilot lamp, switch 
key and sliding contact. The pilot-lamp 
circuit is in inductive relation to the os- 
cillating circuit, and indicates when the 
maximum conditions of amplitude are 
secured. The sliding contact is used for 
tuning the circuit until resonance is 


secured, and the switching key cuts in or- 


out the sending or receiving system, as 
may be desired. The connections to the 
aerial are shown coming down to the top 
of the instrument. At the side of the 
transmitting instrument may be seen the 
nickeled casing containing the arc and 
the alcohol lamp which provides the flame 
for the oscillator. Between the transmit- 
ting instrument and the receiving instru- 
ment is the Morse key and chopper 
telegraph. This device resembles an ordi- 
nary buzzer, and is used simply for cut- 


ting out the microphone and enabling the 
apparatus to be used for calling the dis- 


tant station and also for spelling out tele- 
graphically the code words, which require 
careful repetition. In the receiving in- 
strument may be noticed the two tuning 
coils mounted on the adjustable condenser 
and impedance. The bottom box contains 
a duplicate set of “Audions,” one being 
held in reserve in case of emergency. The 
bottom box also contains the switches and 
resistances which control the current from 
the storage battery for the filament cir- 
cuit and from the dry cells for the tele- 
phone circuit. 

The apparatus thus far developed is ex- 
tremely compact, and excellent results 
have been secured over distances ranging 
from five to twenty-five miles. Last July, 
in reporting the yacht races at Put-in- 
Bay, Ohio, an experimental] installation 
was installed on board a cruiser yacht, 
and a very successful test was carried out. 
Dr. de Forest described how it had been 
arranged to discharge a gun when the 
leading boat should have crossed the fin- 
ish line. In reporting the finish of the 
race the referce called to the signal man 
on board the telephone boat, giving the 
time of the crossing of the line; this 
man, in turn, repeating it to the operator. 
The wireless operator, talking into the 
microphone transmitter, then repeated 
the time of crossing to the operator on 
shore. Immediately after this the report 
of the gun was heard, indicating the 
speed with which the wireless message had 
been accepted and delivered. So consist- 
ent have been the results secured that 
the United States Navy Department has 
contracted with Dr. de Forest to place 
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twenty-eight sets of this apparatus on the 
battleship fleet which is about to make its 
famous trip around the world. Six tor- 
pedo-boat destroyers will also be equipped 
with the de Forest wireless telephone. 

With regard to increasing the range of 
transmission, Dr. de Forest believes that 
this can come only with the invention of 
more powerful microphones. It is be- 
lieved that if a microphone could be con- 
structed to withstand the srcing which 
occurs with the use of higher potentials, 
a greater range could be secured. Dr. de 
Forest suggested that work along the line 
of utilizing the change in resistance of a 
luminous flame made conducting by im- 
pregnation with certain salts would lead 
to good results. 

Dr. de Forest’s address was indeed il- 
luminating, and the modest and straight- 
forward manner in which everything was 
explained, and the frankness and clear- 
ness with which a number of inquiries 
were answered, made this talk one of the 
most instructive and interesting that has 
ever been given before the society. In 
closing the meeting, Professor Ganz 
thanked Dr. de Forest very heartily, in 
the name of the society, for the enter- 
tainment and edification which his talent 
had made possible. 

—___<@——___ 

Oregon Telephone Men in 

Conference. | 

J. W. Gilkyson, the new division super- 
intendent for Oregon of the Pacific 
Telephone and ‘Telegraph Company, 
called in conference, late in September, 
the county managers and managers for 
the Portland, Oregon City, Vancouver, 
Cottage Grove and Ashland exchanges, 
the general agents and all farmer solicit- 
ors and special agents. The managers 
were urged at all times to bring to the 
attention of the division superintendent 
conditions confronting them in all lines 
of work. The cooperation of the division 
superintendent’s immediate force was 
promised, and the managers were urged 
to present promptly and fully all unusual 
conditions arising in their districts. An 
informal discussion was indulged in, and 
the managers were requested to make the 
best possible use of existing facilities. In 
case additional equipment were needed to 
take care of new business, these needs 
should be presented in detail to the divi- 
sion superintendent. It was most em- 
phatically impressed upon the managers 
that they should never, under any circum- 
stances, make a promise to a subscriber 
which could not be fulfilled, this being 
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especially true in regard to promises of 
service when the equipment necessary was 
not at hand. 

Following the conference, the managers 
were entertained at a banquet by Mr. 
Gilkyson, and later were his guests at a 
theatre party at the Baker Theatre. 

The following were present at the con- 
ference : 

J. H. Thatcher, general agent; J. W. 
Gilkyson, division superintendent; A. L. 
Littig, division chief operator; W. D. 
Moore, division wire chief; H. M. Durs- 
ton, chief clerk; L. R. Robertson, county 
manager, Marshfield, Ore.; R. H. War- 
field, county manager, Albany, Ore.; A. 
T. Marshall, county manager, Grant’s 
Pass, Ore.; Emery Heaton, county mana- 
ger, Eugene, Ore.; W. H. Dancy, county 
manager, Salem, Ore.; R. H. C. Wood, 
county manager, Roseburg, Ore.; A. J. 
Brunold, county manager, Astoria, Ore.; 


B. W. Taylor, county manager, The 
Dalles, Ore.; Warren Williams, county 
manager, Ashland, Ore.; John H. Hud- 
son, county manager, Arlington, Ore.; 
F. W. Reid, county manager, Hood 
River, Ore.; C. E. Hickman, city mana- 
ger, Portland, Ore.; George J. Hall, 
manager, Oregon City, Ore.; F. W. Sin- 
clair, manager, Vancouver, Wash.; E. A. 
Sherwin, manager, Ashland, Ore.; David 
Griggs, manager, Cottage Grove, Ore.; 
W. W. Wright, H. J. Gregory and L. A. 
Newton, special farmer line men; F. H. 
Hazard, city wire chief, Portland, Ore. 


— 0 
Michigan Independent Tele- 
phone Association. 

Ať the annual meeting of the Michi- 
gan Independent Telephone Association, 
held at Battle Creek, Mich., November 
14, the following officers were elected: 
president, William Robinson, Muskegon; 
vice-president, H. T. Clough, Owasso; 
secretary-treasurer, A. A. Burch, Battle 
Creek. 

Statistics were presented showing that 
Michigan now has in use 75,494 inde- 
pendent telephones, representing 333 ex- 
changes. 

— [e 
American Institute of Elec- 
trical Engineers. 

The next meeting of the American In- 
stitute of Electrical Engineers will be 
held in the auditorium of the Enginecr- 
ing Societies Building, 33 West Thirty- 
ninth street, New York city, on Friday, 
December 13, at 8 P. m. Walter S. Fin- 
lay, Jr., of the Interborough Rapid Tran- 
sit Company, will present a paper on 
“The Ratio of Heating Surface to Grate 
Surface as a Factor in Power Piant De- 
sign.” 


882 


A New Variable-Speed Drive. 


The R.-W. Speed Variator Company, 
New York city, has placed on the market 
a new device for deriving variable speeds 
from a constant-speed motor, based fun- 
damentally on the cone-and-gear prin- 
ciple, but utilizing this principle in a new 
and very ingenious way. 

As will be seen in the accompanying 
illustration, the “gear cone” is provided 
with a number of circumferential rows 
of “gear pits,” and parallel with the slant 
of the cone is a shaft on which is 
feathered a spur gear having pin teeth 
of a general conoidal form. This gear is 
adjustable longitudinally on its shaft so 
as to be brought into mesh with any de- 
sired row of gear pits on the cone, there- 
by causing the driven element, which of 
course may be either the gear or the conc, 
to rotate at a corresponding speed. 

From mathematical considerations, de- 
ducible from the geometric properties of 
a cone, if the number of pits in the suc- 
cessive rows differ in arithmetical pro- 
gression the rows themselves must be 
equidistant from each other. For ex- 
ample, if the row nearest the apex has 
eleven pits, the next twelve, the next thir- 
teen and so on, the distance from the 
first to the second, from the second to the 
third, and so on, is the same. Hence the 
gear can be shifted by equal steps from 
either end of the cone to the other and be 
in mesh with a row of pits at each step. 
Furthermore, the rows can be so arranged 
that one pit of each row will lie in (or, 
strictly speaking, will be bisected by) the 
same axial plane. 

There is a straight or longitudinal 
series of pits formed on a sliding bar 
capable of movement in both directions 
a distance equal to the space between 
successive circular rows of pits. At the 
instant in the cone’s rotation when the 
slide is parallel with the gear shaft, if 
the slide is shifted it will carry the gear 
to the next row of pits. 

At the base of the cone are two grooves, 
which the slide crosses, and projecting 
from the slide into the grooves are two 
studs, the arrangement and proportioning 
of the parts being such that the studs, 
when the slide is in its normal position, 
are spaced slightly from the rib between 
the grooves. 

Adjacent to the grooves are two oppo- 
sitely inclined cams, each equal in width 
to the distance which the slide must move 
to transfer the gear from one row of pits 
to the next, so that the cams, engaging 
the stud on the slide, will shift the slide 
the proper distance. 
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The cams are mounted on the upper 
ends of two arms pivoted at their lower 
ends. For the purpose of actuating the 


arms they are connected by links to a con- 
trolling lever on opposite sides of the 
This method of con- 


pivot of the latter. 
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necting the cam arms with the controller 
makes it impossible to throw both cams 
into the grooves at once. Normally, both 
cams are retracted to the inoperative posi- 
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tion, and to produce this retraction in- 
stantly when the operator releases the 
controller a spring-pressed plunger, hav- 
ing a flat face, bears against the con- 
troller on both sides of its pivot. Hence 


one or the other of w 
slide lugs strikes after 

Thus if the slide has be 
the base of the cone, the 
projecting beyond the fi 
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the adjacent inclined member and will 
thereby be thrown back to the normal 
position. 

As long as one of the cams is held in 
its grooves, each revolution of the cone 
will produce an actuation of the slide and 
a corresponding shifting of the gear, so 
that the latter will move step by step up 
or down the cone, according to which cam 
is in operation. Arriving at the end of 
its shaft, the gear can, of course, go no 
further in that direction and the cam 
must be retracted before the succeeding 
revolution of the cone brings the slide 
again into position for actuation. 


—_—_«@=——__— 

The Restoration of Public 

Confidence. 

A special meeting of the American 
Trade Press Association was held at the 
Hardware Club, New York city, on 
November 21, in response to a call from 
President E. C. Brown, for the purpose 
of considering conditions prevailing in 
commercial and financial affairs, and to 
determine what action should be pursued 
by the association in assisting to restore 
public confidence. 

The first speaker was Henry L. Doher- 
tv, past president of the National Elec- 
tric Light Association and of the Ohio 
Gas Light Association, and now a promi- 
nent factor in a score of public utility 
corporations. Mr. Doherty has made 
economic questions a close study, and his 
method of rate charging is familiar on 
both sides of the Atlantic. 

Mr. Doherty said that “if the present 
situation was not relieved, it threatened 
to produce a long period of business de- 
pression. Regardless of conditions which 
have led up to this situation, the real 
condition which confronts the country is 
the fact that the people who want money, 
and are entitled to it, can not get it; 
while a large portion of the people who 
have money are hoarding it through no 
other desire to do so than their ability 
to sec no other means of protecting their 
savings. 

“Many of the banks throughout the 
country, for their own individual protec- 
tion, just as in the case of the bank de- 
positor, are now attempting to bring up 
their reserves, thus removing money from 
circulation as effectively as though it 
were locked up in a safe deposit box or 
otherwise hidden. Many of the country’s 
industries, threatened by their temporary 
inability to get money, are making whole- 


sale retrenchments in purchases of goods - 


and in the employment of labor. These 
retrenchments are largely advised by the 
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bankers, in spite of the fact that every 
retrenchment on the part of one enter- 
prise brings about an enforced retrench- 
ment on the part of others. ; 

“Retrenchment is not a cure for the « con- 
dition which now confronts us, but is the 
result of such a condition, either by an- 
ticipation and voluntary retrenchment or 
eventually enforced retrenchment. Every 
business enterprise which is making any 
unnecessary retrenchment is adding just 
that much to the situation which is bring- 
ing about a threatened industrial depres- 
sion. i 
“The situation that confronts us is not 
incurable, and, in fact, is not even diff- 
cult. We are suffering merely from the 
lack of confidence. United effort on the 
part of the men of influence of the coun- 
try could quickly restore the confidence 
which is lacking, but, unfortunately, they 
have as yet no means of taking united 
action. No attempt has heretofore been 
made to do 80.” 

Mr. Doherty said also that the broad 
fact should be borne in mind that it is 
during a period of great money stringency 
that the best opportunities present them- 
selves for safe, yet highly profitable, in- 
vestment. It is during these periods that 
money can be loaned on collateral which 
makes it absolutely safe, and yet at high 
rates of interest. 

Mr. Doherty outlined the organization 
of a bureau in New York, in which every 
responsible business man or responsible 
business interest that is willing to takc 
the responsibility of doing so can recom- 
mend the purchase of securities, provided 
they are willing to make this recommen- 
dation to their emplovés and friends. It 
is proposed to notify all people seeking in- 
vestments that this bureau is at their dis- 
posal. It is proposed to make this an ex- 
change bureau of information where men 
seeking a buyer or lender can find him, 
and the man who is seeking an invest- 
ment can find out just what is available, 
and either by the exercise of their own 
judgment or through conference with 
their friends, find a satisfactory way to 
lend or invest their funds. 

The subject was further discussed by 
several members present, and on the sug- 
gestion of C. T. Root, a committee on 
public relations was appointed by Presi- 
dent Brown, as follows: James H. 
McGraw, C. T. Root, John A. Hill and 
David Williams. 

At a full meeting of the speeial com- 
mittee on November 22 the following reso- 
lutions were adopted: 

Resolved, That the so-called business 
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depression now paralyzing the industries 
of this country is due principally to a 
want of confidence which is unwarranted 
by agricultural and industrial conditions, 
and that one of the worst results of the 
panicky feeling that prevails is the hoard- 
ing of money, in which many banks are 
principal offenders—many holding much 
more cash than the reserves called for by 
the banking laws, and setting a most 
hurtful example to individuals. 

Resolved, That bank reserves are for 
just such emergencies as now exist, and 
should be used rather than increased. 

Resolved, That it is the duty of the 
trade press and the business men of this 
country to make every honest endeavor to 
find such hoarded money and bring press- 
ure to bear upon its holders to put it back 
into circulation. 

Resolved, That any bank holding more 
currency than its legal reserve is doing 
great harm to every business interest and 
merits no consideration whatever at the 
hands of merchants, manufacturers or 
labor. 

Resolved, That the trade press be 
urged to organize business men’s meetings 
in every city to present to the small 
hoarder of money a means of investing it 
in safe securities paying good interest, 
guaranteed, if need be, by such associa- 
tions themselves. 

Resolved, That money thus released be 
deposited only in banks that agree to put 
it back into legitimate channels of trade 
forthwith, and that manufacturing and 
mercantile interests be asked to do busi- 
ness with such hanks and with them only. 

Resolved, That the countermanding of 
orders, the closing of factories and the 
laying off of thousands of wage-earners 
is uncalled for by any underlying condi-> 
tion of business itself, and that immediate 
steps to check the senseless scare is de- 
manded of every conservative and politic 
American. 

At a meeting of the National Associa- 
tion of Credit Men, held at Indianapolis, 
Ind., November 11, a set of resolutions 
was adopted affirming its implicit faith 
in the commercial integrity of the nation 
and in the business principles on which 
the affairs of the mercantile community 
are conducted. 

At a meeting of the directors of ‘the 
Merchants’ Association of New York, on 
November 21, resolutions were passed em- 
bodying the association’s views and recom- 
mendations concerning the present finan- 
cial situation. These resolutions con- 
demned the holding by the banks of cash 
reserves ranging from two to five times 
the normal ratio, and suggested that if 
each corporation, bank and individual in 
all parts of the country, instead of hoard- 
ing currency, will deposit it or pay it out, 
and instead of deferring payments, will 
settle every account possible, the present 
stringency will become a thing of the 


past. 
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A Fireproof Motor. 

A short description is given here of a 
line of fire-resisting motors which have 
been designed and constructed by the 
Thames Ironworks, of London. There 
are two features about the motor which 
contribute to its heat-resisting qualities, 
the method of insulation, and the means 
of protecting it from long and excessive 
overloads. The armature conductors are 
of bare copper strip, rounded at one edge. 
These are placed in slots insulated by 
micanite sheets, and each alternate con- 
ductor is covered with a U-shaped mican- 
ite strip into which the rounded edge 
of the conductor fits snugly. This round- 
ing of the strip throws less mechanical 
strain on the insulation. Similar methods 
of insulating have been used before but 
only for large high-potential machines. 
Each conductor is soldered to a connect- 
ing strip which is open and easily acces- 
sible, and it is said that the motors will 
run without injurv until the temperature 
is high enough to melt these connections, 
as there is nothing about it to char. Re- 
soldering the connections puts the motor 
in running condition again.—Abstracted 
from the Electrical Times (London), 


November T. . 
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Electrical Equipment of the 
Mauretania. 

The new Cunarder, the Mauretania, 
which reached New York on her maiden 
trip last week, is the sister ship of the 
Lusitania. She is, however, slightly 
larger than the Lusitania and is as 
elaborately equipped. A very complete de- 
scription of this vessel is given here, in- 
cluding the work during construction and 
the completed vessel. The electrical 
equipment is noteworthy; in fact, these 
ships resemble in this respect the most 
modern hotels, and besides, have in addi- 
tion, signaling svstems and applications of 
motors peculiar to ships. The electrical 
power plant consists of four turho-gener- 
ators. each rated at 875 kilowatts, running 
at 1.200 revolutions a minute. There are 
two switchboards, one for each side of the 
These are separated by a bulkhead 
so that an accident on one side mav be 


ship. 


isolated bv disconnecting links between 
the two boards. Each board is supplied 
by two of the gencrators. ‘The generators 


are protected by reverse-current, time- 
limit circuit-breakers on the board. As 
this ship may go under fire in time of 
war the electrical conductors are run, as 
far as possible, below the waterline. The 
cables are carried on porcelain cleats and 
covered with a sheet-iron shield. When 
exposed to excessive heat, they are also 
protected by asbestos. There are about 
6,000 incandescent lamps distributed 
throughout the ship. The fixtures differ 
greatly, some of those in the saloons being 
very large and elaborate. The engine and 
boiler rooms alone require the equivalent 
of nearly 700 sixteen-candle-power lamps. 
There is a good telephone svstem with 
eighty-nine stations and twenty exchange 
lines installed. The switchhoard will ac- 
commodate 200 lines and is arranged to 
give local connections when the vessel is 
in her berths. The heating is accom- 
plished by means of steam-heated air which 
is circulated throughout the entire vessel 
by electrically driven fans. From the 
navigating bridge the captain has com- 
plete control of the ship. He is in tele- 
phonic communication with all parts of 
the vessel and has tell-tale signals to in- 
dicate whether his orders have been car- 
ried out. There is an electric signal oper- 
ator which can he set to sound definite 
signals on the whistle or simply sounds 
the whistle when desired. The whistle- 
valve is operated hv an electromagnet con- 
trolled from the bridge. The vessel is 
also equipped with electric hoat. hoists and 
various other applications of the electric 
motor.—A bstracted from 
(London), November 8. 
< 
The Sensitiveness of Photometers. 


Engineering 


A test of the sensitiveness of a number 
of types of photometer sereen has heen 
made by L. W. Wild. The method con- 
sisted in first determining approximately 
the point of balance, then the screen was 
shifted well to one side and moved hack 
until the balance seemed to be restored: 
the sereen was then shifted to the other 
side of the true point of halance and the 
same process repeated. The difference 
hetween the two readings thus obtained 
was taken as a measure of the sensitive- 
ness. To determine the effect of differ- 
ence in color of the light on the sensitive- 


ness, three series of tests were made; two 
similar carbon incandescent lamps were 
compared, then one of these lamps was 
compared with an old Osram lamp, and 
finally a pentane lamp was compared with 
an incandescent gas burner. The inten- 
sities of illumimation on the screen, in the 
three series of tests, were 1.2, 1.65 and 3.1 
candle-feet respectively. The chief dif- 
ficulty in the experiments was due to the 
fatigue of the eye, but this was partially 
compensated for by repeating the tests 
in reverse order and averaging the two 
series of results thus obtained. The 
screens tested included a Ritchie wedge; 
& Joly prism of paraffin; a Lummer-Brol- 
hun; two ordinary Bunsen screens, one of 
the double type and one single; two 
similar special Bunsens with cut-out 
screens ; two Trotter photometers, and two 
flicker photometers, one of the Simmance- 
Abady type and one of the author’s make. 
The Ritchie, the Simmance-Abady and the 
Joly prism photometers were handicapped 
hy showing a black line of separation be- 
tween the two illuminated surfaces. The 
Lummer-Brodhun and the Bunsen photo- 
meters might also have been more sensitive 
if the dividing lines between the parts of 
the field had been sharper. ‘Jt was found 
that when the two lamps gave the same 
color of light that the Lummer-Brodhun 
was more sensitive than any other, except 
the special single Bunsen scrcen designed 
by the author; the former was sensitive 
within .? per cent and the latter within..4 
per cent. Some of the poorer screcns were 
sensitive within only 2.5 per cent in this 
test. However, when the two lamps did 
not give lights of the same color, none of 
the other photometers could compare with 
those of the flicker type. For example: 
Tn both of the other tests the author’s 
flicker photometer was sensitive within 
-8 to one per cent, while the others were 
sensitive within only five to ten per cent, 
heing somewhat better when the intensity 
of illumination was low. The author con- 
cludes that if there were no occasion to 
compare lamps giving lights of different 
colors, there would be no ficld for the 
flicker photometer, but as soon as there 
is any difference in color the flicker type 
excels all others.—Abstracted from the 
Electrician (London), November 8. 
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The Utilization of Water Power for 
¢. “Industrial Purposes in Central 

Italy. 

Hardly a century ago, Abruzzi, that 
section of central Italy lying east of 
Rome, was one of the least developed 


parts of the country. Now its material 


prosperity is improving almost as rap- 
idly as that of any other section of the 
country. Every village along the Pes- 
cara river, the main drainage channel 
of the section, has its own electric light- 
ing plant, and many important indus- 
tries have sprung up. This development 
has resulted from the abundant water 
power which this section of the country 
possesses. On the Mediterranean side ol 
the Apennines there are noteworthy falls 
at Terni and Tivoli and on the Adriatic 
there is a more abundant flow of water, 
which, although it is not concentrated in 
any large falls, flows over an endless 
series of rapids which offer favorable op- 
portunities for power development. Jn 
fact, the most important power develop- 
ments in Abruzzi have been made on the 
east side of the mountains. There are 
three large factories near Bussi and Terre 
dei Passari, and a number more are pro- 


jected which will depend entirely on the 


electric power thus produced. One of 
these establishments produces aluminum, 
there are two chemical works, and a car- 
bide factory is to be installed shortly, 
as soon as additional hydraulic works 
have been erected. The Electro-Chem- 
ical Company, with a factory at Bussi, 
obtained a concession for 1,000 cubic feet 
of water a second from the Pescara river 
below its junction with the River Tirmo, 
and by delivering this water at Piano 
d’Orte, obtained a fall of 325 feet. This 
fall was divided, for convenience, into 
two portions. The first section, with a 
fall of ninety feet and a power-house at 
Tramonti, produces 8,400 effective horse- 
power. The second fall, with a generat- 
ing station at Piano d’Orte, is 235 feet, 
making available 22,000 effective horse- 
power. The dam for the first fall con- 
sists of five stone arches closed by metal 
gates. From here the water is led in 
a concrete-lined canal, 1,600 feet long, 
to the entrance of 4 tunnel. The laiter 
is rectangular and is 7,300 feet long. It 
ends in two large entrance chambers 
from each of which two pipes, nearly 
seven feet in diameter, lead down to the 
power-house. A third entrance chamber 
has been provided from which a fifth 
pipe will ultimately be run. The power- 
house contains four turbine-alicrnator 
units, rated at 2,800 horse-power, and 
two 150-horse-power units. The tail- 
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water from the turbines is turned into a 
basin from which leads the tunnel for the 
second power-house. The alternators are 
of the revolving field type, producing 
6,000 volts at forty-five cycles a second. 
Part of the power from this statien has 
to be transmitted over a considerable dis- 
tance and this is transformed up to 
25,000 volts by means of single-phase 
transformers. Three distribution lines 
start from this station, one 6,000-volt 
line to the aluminum factory, another to 
the chemical works. The third is the 
25,000-volt line which supplies power to 
a local electrical company.—A bstructed 
from the Electrical Review (London), 
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Power Transmission by Producer 
Gas. i 

There are many ways of transmitting 
power, each suitable for certain condi- 
tions and each suffering from certain 
limitations. Of these the electric system 
has become pre-eminent, says Dr. C. E. 
Lucke, because it is equally suitable for 
large and for small powers, and for dis- 
tances of transmission of hundreds of 
miles, as well as for a few feet. So 
successful has this application of elec- 
trical apparatus become that engineers 
naturally turn to it to-day, as the best 
method. But engineering practice con- 


sists in the process of differentiation; of 


applying the principle that what is best 
at one time, and in one place, is not 


necessarily the best for other conditions, 


and the lesson of history has always been 
that each method is, in turn, replaced by 
a better. Therefore, it is not improbable 
that some time, at some place, a method 
of transmitting power better than the 
electrical will be found. On account of 
the many advantages possessed by pro- 


ducer gas, it is not impossible that it may > 


turn out to be the agent which will take 
the lead of electricity. The possibilities 
of a general distribution of producer gas 
for power, lighting and heating purposes, 
are indicated by an examination of the 
systems of distributing natural gas which 
grew up when that fuel was so important 
commercially. Pipe-lines were run from 
the wells to the cities and towns to be 
supplied, and as the wells near these 
cities gave out, wells further off were at- 
tached to the systems. As the pipe-lines 
grew longer, it became more economical 
to compress the gas than to increase the 
size of the pipes. In this way grew up a 
system of high-pressure transmission of 
gas, the compression being done by means 
of gas engines. Thus a practical way of 
transmitting power has grown up, and 
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it is just as applicable to producer gas as 
to natural gas. This high-pressure gas 
may be used as a power agent in virtue 
of its expansive form, which may be in- 
creased greatly if reheated, and it also 
may be employed in a gas engine in the 
usual way, the heat in the waste gases 
from the engine being used for heating 
the compressed gas. The transmission 
pipe may be of any length, if compres- 
sors be placed at suitable points on the 
line to drive the gas through the next 
section of pipe just as has been done for | 
piping oil. These compressors would 
draw their power from the pipe-line 
itself. The possibilities of the system can 
be understood by comparing it with a 
producer-gas system located at the point 
of utilization, and burning fuel hauled 
from the mine. Here the cost of piping 
takes the place of the cost of hauling 
the coal, and as the latter item represents 
the greater part of the value of the fuels 
used in producers at most cities, the cost 
of piping might be much more than 
that of generating the gas, and still the 
system would be profitable. The oil 
producers have found that a pipe-line 
can compete with railroad transportation. 
Further, the plan might make it profit- 
able to work mines which now have no 
railroad connections on account of their 
inaccessibility, or the small amount of 
usable fuel; pipe-lines could easily be 
run from the main line to such mines. 
At the city end of the pipe-line, the sys- 
tem has advantages which may be com- 
pared with electrical distribution. It is 
easily subdivided and supplied where 
needed. Indeed an isolated power plant 


could compete with a similar electric 


plant where group driving of the ma- 
chines is employed. The gas producers 
would take the place of the electrical gen- 
erating equipment, distributing gas, in- 
stead of electricity to small engines 
which have a thermal efficiency practic- 
ally as high as that of a large one. It 
seems feasible, therefore, to use producer 
gas for power transmission over long and 
over short distances and the prospects of 
an economical transmission are good.— 
Abstracted from Cassiers Magazine, 
(New York), November. 
—___«@.<_____- 
Bids for Pumps and Electric 
Motors. 

Bids will be received until January 15, 
1908, by the municipality of Manila, 
Philippine Tslands, for the supplying of 
pumps and electric motors for sewage 
work. 
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Compound Corliss Engines. 

The Allis-Chalmers Company, Mil- 
waukee, Wis., has recently published a 
treatise on “Compound Corliss Engines,” 
which contains many facts of interest to 
power users throughout the country, in 
addition to illustrations of each type of 
engine. The company states that the first 
compound Corliss engine, so far as it 
is aware, designed for power purposes, 
was built in the shops of the company, 
and to Edwin Reynolds credit should b2 
given for introducing the principle of 
compounding into general Corliss engine 
practice. The earliest Corliss engine was 
built in 1848, and twenty-eight years 
later the famous “Centennial” engine, 
which was supposed to embody in its de- 
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that, under the same operating con- 
ditions, a compound non-condensing, 
as compared with a simple Cor- 
liss engine, will effect a saving of at 
least twenty per cent, and a compound, 
condensing Corliss will effect a saving of 
at least forty per cent in the cost of fuel. 
The company also states that, while it 
is true that high pressures are conducive 
to economy in steam consumption, it is 


equally true that, at lower pressures, thee 


percentage of saving by compounding is 
relatively very nearly as great when en- 
gines are run condensing as at higher 
pressures. It is true that a compound 


Corliss engine will be more economical at 
150 pounds than at 100 pounds initial 
pressure, and it is also true that a com- 
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in many cases, meet space requirements 
and operating conditions better than 
either vertical or horizontal engines. 
Cross-compound engines occupy some- 
what less length and greater width of 


floor space than tandem engines having 


the same sized cylinders, have a more uni- 
form turning moment, and, especially in 
the larger machines, are more convenient 
of access to the lower-pressure cylinders 
and are more easily handled in starting 
and stopping. 

Allis-Chalmers Corliss compound en- 
gines are built in various types, styles and 
patterns, of any desired capacity up to 
10,000 horse-power, or larger if wanted, 
and for any required service from ordinary 
factory use to the heaviest and most 
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RELIANCE TANDEM COMPOUND ENGINE, DIRECT-CONNECTLD TO ALLIS-CHALMERS GENERATOR. 


sign and construction the very highest 
development of the engine builder’s art, 
was nothing more than a pair of simple 
engines. 

The first Reynolds Corliss engine, built 
in 1877, marked the beginning of an 
epoch in the history of the steam engine. 
The first compound Reynolds Corliss en- 
gine was built three years later, and is 
still in regular operation. 

Since that time thousands of these 
engines have been put in service in elec- 
tric railway and lighting power-houses, 
‘in pumping stations, blast furnaces, roll- 
ing mills, textile mills, flour mills, saw 
mills, foundries, machine shops and other 
establishments. 

The argument in favor of the 
use of a compound engine is its 
greater economy. The company states 


pound, condensing Corliss, operating un- 
der 100 pounds initial pressure, will use 
forty per cent less steam than a simple, 
non-condensing engine under the same 
pressure; in fact, the great economy of 
compound Corliss engines was demon- 
strated and their reputation established 
at a time when pressures higher than 
eighty pounds were rarely used. 

Whether a compound engine, if used, 
shall be horizontal or vertical, cross-com- 
pound or tandem, condensing or non- 
condensing, must be determined by lo- 
cal conditions. Vertical engines cost more 
than horizontal engines of the same 
power, require less floor space and more 
headroom, and are not used, as a rule, 
except in the largest sizes, or in smaller 
sizes only where the floor space is limited. 
Combined horizontal and vertical engines, 


severe electric power and rolling-mill 
work. 

To secure the best result as regards 
reliability and efficiency, engines should 
be designed for the work they are to do, 
and the conditions under which they are 
to operate. To this end, and to better 
enable the company’s engineers to ad- 
vise and assist customers in their selec- 
tions, inquiries addressed to the builder 
of these machines should state exactly 
the conditions under which they are to 
operate; whether provision is to be made 
for future extensions, the availability and 
quality of condensing water, the method 
of taking off the power drive, the steam 
pressure at the engine throttle valve, and 
other specific details which will indicate 
closely every condition to be met. 
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An Automatic File-Testing 
and Indicating Machine. 
The accompanying illustration shows 
the automatic file-testing and indicating 
machine placed on the market by Edward 
G. Herbert, Limited, Rosamond street, 
E., Manchester, England. 


This machine was invented in England. 


in 1905. Sample files were procured 
from the principal English and Ameri- 
can makers, and tests made which re- 
vealed great differences in quality, some 
files being worn out after filing away less 
than one cubic inch of iron and cutting 
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the two headstocks on a reciprocating 
table. The headstocks are provided with 
a nut and a hollow square screw for hold- 
ing the tang of the file and exerting end 
pressure. The headstock also has a slide 
and hand-wheel whereby the file may be 
adjusted with its working face parallel 
to its direction of motion. 

The reciprocating motion of the table 
is obtained from the pulley and main 
shaft through a pair of bevel wheels driv- 
ing a T-slotted crank disc. A crank-pin 
whose position in the T-slot can be varied 
according to the stroke required, carries 
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AUTOMATIC FILE-TESTING MACHINE. 


at the rate of one cubic inch per 10,000 
strokes; while the best file removed twelve 
and one-half cubic inches of metal and 
cut at the rate of five cubic inches per 
10,000 strokes. 

The introduction of the file-testing ma- 
chine has made possible the determination 
of the most efficient form of file tooth 
and the most suitable quality of steel. 
The result has been that several makers 
have produced files of an excellence 


hitherto unapproached. 
The file to be tested is held between 


a slide block of rectangular form sliding 
between two vertical bearing surfaces in 
an extension of the table, serving to drive 
the latter to and fro. The driving mech- 
anism is inside the box frame of the 
machine and entirely protected from the 
filings. The machine is started and 
stopped by a clutch operated by a handle, 
which may be seen alongside of the main 
wheel. 

The test-bar is supported in a hori- 
zontal position on grooved rollers and is 
pressed against the file by a weight and 
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a chain passing over a pulley and under 
the bar, to the far end of which it is at- 
tached by a hook. The support rollers 
are grooved to accommodate the chain. 
The bar is drawn out of contact with the 
file during the back stroke of the latter, 
by means of a clutch lever having two 
hardened jaws embracing the test-bar. At 
the commencement of the back stroke, 
motion is communicated from a cam on 
the crank-shaft to the outward end of 
the clutch lever, causing it to tilt and 
grip the test-bar after the manner of a 
spanner. A slight continuation of the 
same motion causes it to draw back the 
test-bar, which is again released at the 
commencement of the forward or cutting 
stroke. A spherical weight with a 
screwed stem, is supported by the head- 
stock and, of course, reciprocates with 
the file. The end of the stem rests 
against the back of the file and the in- 


- ertia of the weight prevents the chattering 


and jarring of the file which would other- 
wise take place. The drum round which 
is wrapped the diagram sheet of squared 
paper, is driven from a cam on the crank- 
shaft through a pawl and ratchet-wheel 
and a train of reducing gears, 80 as to 
make one revolution to 120,000 strokes of 
the file. A pencil is pressed against the 
paper by a light spring and is carried 
on a bar, capable of sliding longitudin- 
ally in a fixed bearing. A block is at- 
tached to the test-bar, and a fuse chain 
is attached to this block, and passing 
over a pulley on the pencil bar, is held 
by a fixed terminal. It is evident that 
as the test-bar is filed away it is moved - 


` forward by the weight and a given move- 


ment of the test-bar causes the pencil to 
move forward by half that amount. The 
diagram sheet is graduated in half inches, 
each of which represents one inch filed off 
the test-bar. ‘The circumference of the 
drum is twelve inches, and as it revolves 
under the pencil each inch represents 
10,000 strokes of the file. At the com- 
mencement of a test the pencil is set to 
zero, and as the drum revolves and the 
test-bar is filed away, a curve is drawn 
by the compound motion of the drum and 
pencil, This curve is a complete picture 
of the life of the file from the commence- 
ment of the test until the file is worn 
out and ceases to cut, the slope of the 
curve indicating the sharpness or rate of 
cutting, while the vertical and horizontal 
ordinates give respectively the total 
amount of work done by the file and the 
number of strokes required to do this 
work and to wear the file out. 


The Hemingray Glass 
Company. 
The accompanying illustration shows 
the office building at the works of the 
Hemingray Glass Company at Muncie, 
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ing water. The Nairn Linoleum Com- 
pany is one of the largest, if not the 
largest, institution of its kind in the 
world. The company is largely owned by 
Sir Michael Nairn, whose main works are 


HEMINGRAY GLass Company, MUNCIE, IND. 


Ind. The plant at Muncie covers nine 
acres of ground, the Hemingray Glass 
Company being the largest manufacturer 
of glass insulators in the world. The capac- 
ity of the plant is 50,000,000 a year. The 
firm was established in 1848, at Covington, 
Ky., and the company started to move its 


plant from Covington to Muncie in 1888._ 


The plant at Muncie was gradually built 
up until it was of a sufficient size to aban- 
don the plant at Covington. The com- 
pany carries a stock sufficient to supply 
demands and make immediate shipments. 
The main office is at Covington, Ky. 
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Nairn Linoleum Company’s 
New Plant. 


Messrs. W. S. Barstow & Company, 
New York city, are consulting engineers 
for the Nairn Linoleum Company in the 
erection of an entirely new plant at 
Kearny, N. J., on the banks of the Pas- 
saic river. A feature of the power-house 
equipment will be a 1,000-kilowatt, sixty- 
cycle Allis-Chalmers steam turbine and 
alternator, wound for, three-phase, 600 
volts. The power-house where this unit 
is to be installed will have an ultimate 
capacity of 4,000 kilowatts, and the Pas- 
saic river will furnish the necessary cool- 


located at Kilcady, near Edinburgh, Scot- 
land. The American company is, how- 
ever, operated independently of the one in 
Scotland. ; 


A New Electric Sign Flasher. 

The Electric Motor and Equipment 
Company, Newark, N. J., has developed a 
new flasher, designated as the Model C, 


MopEL C Sign FLASHER. 


an illustration of which is shown here- 
with. 

This flasher is designed for use where 
lamps are required to light one after an- 
other until all are lighted, and all are then 
extinguished, the operation being repeated 
continuously. This flasher may be used 
in a script letter sign where a writing 
effect is desired, and may also be used 
to produce lightning-stroke effects. 
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The drum of the flasher may be made 
to revolve at any practical speed by a 
change of gearing, and the machine is 
particularly well constructed in every de- 
tail. A strip of slate is mounted upon 
cast-iron uprights. Secured to the under 
part of the slate strip are phosphor- 
bronze contacts, one for each circuit or 
individual flash. These springs and their 
connections carry all the current. The 
drum is used only in a mechanical way, 
and no current passes though it, the iron 
uprights or the main shaft. Binding-posts 
are assembled on the top of the slate 
strip, which connect with the current- 
carrying strips, and there is one binding- 
post in addition to the others, which is 
used’ as a connection for the return wire. 
The whole construction is very simple and 
compact, and is very popular among those 
who have occasion to use machines of this 
character. 

The Electric Motor and Equipment 
Company has designed a large number of 
flashing devices, which are installed in all 
the prominent cities of the country. 

—_ —__<@-=———_ 
The Frederick Pearce 
Company. 

The Frederick Pearce Company, 18 and 
20 Rose street, New York city, well- 
known manufacturer of high-grade elec- 
trical mechanisms, especially those per- 
taining to telegraph and telephone work, 
police and fire-alarm systems, and who, 
something over a year ago, took over the 
test-instrument and scientific-apparatu: 
business of the Willyoung & Gibson Com- 
pany, announces that it has secured the 
services of Elmer G. Will- 
young, late head and exper! 
of the Willyoung & Gibson 
Company, to take charge of 
and develop its instrument de- 
partment; Mr. Willyoung Is 
well known to the electrical 
fraternity of the country ® 
an authority on this subject. 
The Pearce company ìs n0 


ready to supply any of the 
well-known standard 
e 


young test instruments. 

line includes standard con- 
densers and resistances, cable testing and 
portable testing sets, conductivity bridges 
photometers, coils for X-ray and ue 
telegraph apparatus, etc. Besides He 
regular line the Pearce company 98? 
makes a specialty of apparatus for ex- 
perimentalists from its own designs H 
will develop such apparatus for expen 


menters. 


— 
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The Schmidt Silent-Drive 
Chain. 
= The Schmidt chain, shown in the ac- 
companying illustrations, is one of the 
latest developments of the silent chain. 
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THe SCHMIDT SILENT CHAIN. 

These chains have become important in 
the. power-transmission field because of 
their silent running and due to their 
ability to adjust themselves to the wheels 
as they lengthen, retaining high efficiency 
until completely worn out. They are also 
valuable for their ability to give a posi- 
tive flexible drive on short and low cen- 
tres, at both low and high speeds. 

The Schmidt chain is constructed of 
multiple-toothed links stamped from 
high carbon steel, case-hardened steel 
pins and pin-retaining links. The toothed 
link is placed centrally between the pins, 
giving a straight path for the stress to 
follow. The links, being straight, are 
under tension only and will not bend and 
change pitch under excessive or suddenly 
applied loads. 

The faces under the pins are of a suffi- 
cient angle to clear the corners. of the 
wheel-teeth and adapt the chain for any 
size of wheel. 

The outer end of each pin orifice in 
the links has the same radius as the pins, 
giving a large bearing surface and doing 
away with the excessive wear in a new 
chain resulting from the use of a cir- 
cular hole of larger diameter than the 


pin. 
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The method of retaining the pins is 
novel and interesting. They are not riv- 
eted, but are held in place by means of 
special edge links thicker than the chain 
links, and with one orifice keyhole 

shaped, which passes over the end 
of the pin and enters the cir- 
cular groove. The retaining 

, links are offset and overlap, and 

lock each other, as well as the 
pins, in place. By this construc- 
' tion the chain is securely held to- 
gether, and at the same time is 
entirely detachable for general 
overhauling or changing its 
length without the use of tools. 
The pins require no annealing at 
their ends, and are consequently 
free from soft spots and resist 
wear equally well for their entire 
length. 
‘he wheels on which these 
chains run have symmetrically- 
cut teeth, the number being lim- 
ited only by the capacity of the 
cutting machine. Very large 
speed ratios are consequently pos- 
sible, twenty to one being well 
within the limits. A drive can 
readily be reversed, and the 
chains need not be placed on 
the wheels in any specific man- 
ner. The chains have the fac- 
ulty of riding out on the wheel-teeth 
as the pitch lengthens, automatically 
forming a larger-pitched circle and re- 


APPLICATION OF THE SCHMIDT SILENT CHAIN. 


taining the original efficiency, increasing 
their life. 

The chain is the invention of Carl G. 
A. Schmidt, Jr., and is manufactured by 
the Schmidt Drive Chain Company, 260 
Broadway, New York city. 
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The “0. K.” Fuse-Block Cover 

The Pettingell-Andrews Company, 156 
Pearl street, Boston, Mass., has placed on 
the market the “O. K.” fuse-block cover, 
which may be used on all types and sizes 
of Edison plug fuse-blocks, sealing all 
live parts, but allowing access to the 
fuses, except in cases of discontinued 
service when, by a reversal of a steel face- 
plate, no service connection is possible 
without breaking the seals. Fig. 1 shows 
the cover when the service is connected, 
and Fig. 2 shows the cover when the 
service is disconnected. 

In apartment-house wiring and similar 


Fic. 1.—SERVICE CONNECTED AND COVER 
SEALED. 

classes of service, where several customers 
have meters on the premises, it is desirable 
that all live conductors be so covered that 
it is impossible to cut in extra lamps, etc., 
without leaving the wiring in such con- 
dition that unauthorized work may be ap- 
parent upon inspection. It is equally de- 
sirable, in the case of discontinued serv- 
ice, to be able to seal the branch block 
so that it is impossible to fuse the block 
or make an electrical connection with- 
out breaking the seal. 

By the use of the Pettingell-Andrews 
fuse-block cover, which consists of a por- 


Fic. 2.—SERVICE DISCONNECTED AND COVER 
SEALED. 


celain canopy and steel face-plate com- 
pletely enclosing the fuse-block, these re- 
sults are accomplished. The porcelain 
canopy is supported by the screws that 
hold the fuse-block in place, these screws 
being covered by the face-plate, which is 
itself held in place by the seals, these 
being attached to metal posts that form 
a part of the porcelain canopy. The por- 
celain canopies fit all makes of branch 
blocks for Edison plug fuses, and a screw- 
driver is the only tool needed to install 
this cover on existing services equipped 
with Edison plug cutouts. 
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DOMESTIC AND EXPORT. 

WORK STARTED ON POWER DAM—The Ahrens Construction 
Company has begun work on its half-million-dollar contract of 
building dams on the Raystown branch for the Raystown Water 
and Water Power Company. The main dam will be located nine 
miles from the confluence of the Raystown branch and the Juniata 
‘river, at Ardenheim, below Huntingdon, Pa. It is estimated that 
it will take 200 men fifteen months to finish the work. The plans 
call for the generation of 4,000 horse-power. 


EXTENSIVE TRACTION PROJECT FOR OKLAHOMA—A char- 
ter has been granted the Rapid Transit Interurban company, with 
headquarters at Tecumseh, Okla., and with $2,500,000 capital stock, 
to build an electric interurban line from Muskogee southwest 137 
miles via Tecumseh to Chickasha, with a cross line northwest from 
Tecumseh fifty-five miles to Guthrie, and south from Tecumseh fifty- 
five miles to Sulphur, a total distance of 277 miles, to be con- 
structed at an estimated cost of $2,500,000. The incorporators, all 
residents of Tecumseh, include John A. Clark, S. B. Mitchell, J. W. 
Saxon, G. M. Cissna, T. J. Ray and M. H. Tennison. 


PHILADELPHIA STREET LIGHTING BID—The Philadelphia 
Electric Company, which has held the contract for furnishing and 
maintaining the electric lighting of Philadelphia, Pa., for a number 
of years, was the only company to submit a proposal to the depart- 
ment of public safety to perform the same service throughout 1908. 
The number of arc lights scattered throughout and maintained at 
the expense of the city is about 12,000, which cost the taxpayers this 
year $1,114,224.50. Additional lamps will be located early in the 
new year, which will increase the cost about $200,000. The proposal 
of the Philadelphia Electric Company for 1908 was at precisely the 
same figures as were bid for the current year, and upon which the 
contract was awarded. 


PROPOSED NEW ELECTRIC RAILWAY FOR DETROIT— 
Attorney William E. Baubie has submitted to the council of Detroit, 
Mich., an ordinance to grant to the Detroit Traction Company a 
thirty-year franchise to operate seventy-five miles of street railway 
tracks on the principal streets of Detroit. The franchise calls for a 
five-cent cash rate of fare or eight tickets for a quarter with uni- 
versal transfers during all hours of the day. Mr. Baubie declined to 
tell who is behind him. He stated that a company with a capital 
of $1,000,000 would be organized, and would agree not to issue over 
$55,000 in five per cent bonds for each mile of track. Twenty-five 
miles of road will be completed in eighteen months, and the entire 
system within three years. 


POWER COMPANIES MERGE—The stockholders of the Savan- 
nah (Ga.) Power Company, which company owns several shoals and 
power plants on the Savannah river, met and passed resolutions 
authorizing the directors of the company to transfer all properties 
to the Georgia-Carolina Power Company. The latter company was 
formed several months ago with a capital of $8,500,000 and is merg- 
ing many power companies on the Savannah and Tugaloo rivers. 
The company will develop between 125,000 and 150,000 horse-power. 
H. A. Orr, of Anderson, is president. Among the stockholders present 
were: C. Elmer Smith, of York, Pa.; Evan Lucas, of Washington, 
Ohio; H. Sheffield, of Cedar Springs, Ga.; J. E. Sirrine and L. O. 
Patterson, of Greenville; H. A. Orr and H. H. Watkins, of Anderson. 


UNITED RAILWAYS OF ST. LOUIS—The report of earnings of 
the United Railways of St. Louis, Mo., for October and the ten 
months ended October 31 shows a smaller percentage increase in 
gross earnings and larger percentage decreases in net earnings and 
surplus after charges than the report for the nine months ended 
September 30. October gross increased 4.04 per cent and net 
decreased 2.89 per cent. The surplus after charges decreased 7.27 


per cent. The income account shows as follows: Gross, $9,087,658; 
expenses and taxes, $5,906,466; net, $3,181,192; charges, $2,315,213: 
surplus, $865,979, as compared with a surplus in 1906 of $903,852. 
The operating ratio, including taxes, for the 1907 period is 65.01 per 
cent, as compared with 62.39 per cent for the 1906 period. One rea- 
son for the high ratio for the 1907 period is that the cost of extensive 
improvements and extensions has been charged up against operat- 
ing expenses. The work of reconstruction has been carried on on a 
large scale and eventually should prove to be of much benefit to 
earnings. The work for the season has now been practically dis- 
continued and 1,000 laborers discharged. The North American Com- 
pany is the principal factor in the United Railways of St. Louis. 
No revenue on its holdings of the common stock of the company is 
expected by it until after the work now in progress has been more 
nearly completed. 


OBITUARY NOTES. 


MR. CHARLES D. WYMAN, prominently connected with corpora- 
tions throughout the South and West, died suddenly of heart trouble 
Sunday morning, November 10, on a railway train in Montana, en 
route from Boston to Seattle, where he was managing director of 
the Stone & Webster properties in the Puget sound region. Since 
leaving the West a few years ago, Mr. Wyman had resided in Brook- 
line, Mass. Mr. Wyman started street railway work about thirty 
years ago and had ever since been associated with this development. 
Mr. Wyman was fifty-seven years of age, and is survived by his 
widow and three daughters. 


MR. WILLIAM F. SHIEBLER, an old-time telegrapher, and 
well known in the Maiden Lane district of New York city as a 
jeweler, died on Wednesday, November 13, at his home in Brook- 
lyn, N. Y. Mr. Shiebler was born in Baltimore, Md., and began 
service as a telegraph operator in Washington, first entering the 
employ of the old American Telegraph Company, then operating 
between New York city and Washington. Mr. Shiebler is credited 
with having delivered personally the first cable message, on August 
17, 1858, to President Buchanan. He served as an operator in and 
about Washington all through the Civil War. In 1870 he gave up 
the telegraph business and entered the firm of George W. Shiebler 
& Company, jewelers and silversmiths. He was a member of the 
society of Old Time Telegraphers, and was one of the four or five 
surviving House operators in the country. He was sixty-six years 
of age, and is survived by a widow and four children. 


LEGAL NOTES. 


RIGHTS OF RIVAL TELEPHONE COMPANIES—The Utah Su: 
preme Court, in the case of the Rocky Mountain Bell Telephone Com- 
pany vs. the Utah Independent Telephone Company, concedes the 
right of a new telephone company to adopt the same number for its 
trouble department as that used by its older competitor without 
fear of injunction on complaint of the older company. The fact that 
the older company’s patrons might by mistake call up the rival com- 
pany and tell it of defects in their telephones the court does not 
regard as ground for injunctive relief. 


ELECTRIC LIGHT COMPANY’S RIGHT TO REFUSE SERV- 
ICE TO A CUSTOMER—The County Court of Steuben county, 
N. Y., in Benson vs. American Illuminating Company, upholds the 
right of an electric light company to shut off the current without 
liability to the customer, where after the company has wired an 
office for light the customer makes defective connection with other 
wires, causing danger by fire, and refuses to remedy it. Under 
Such circumstances, whatever damage the customer suffers by be 
ing deprived of light is due to his own fault and is not the fault 
of the company. 
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ELECTRIC LIGHTING. 

LECOMPTE, LA.—The council has decided to advertise for bids 
on installing a $10,000 electric light plant. 

FARIBAULT, MINN.—The Polar Star Electric Company has 
been sold to the Tri-State Telephone Company. 

BILLINGS, MONT.—At a meeting of the city council the bid of 
Yegen Brothers for lighting the city for the coming ten years was 
accepted. 

STEVENSVILLE, MONT.—John C. Hodge, who was recently 
granted a lighting franchise in Stevensville, has signed his accept- 
ance of it. He expects to have the plant in operation in Feb- 
ruary. 

ROCHESTER, VT.—The White River Electric Company has en- 
tered into an arrangement with the Gaysville Power Company 
whereby the latter will furnish power for the electric lights in 
Rochester. 

HARRISBURG, PA.—Governor Stuart has issued a charter to 
the Equitable Electric Power Company, of Philadelphia, to supply 
light, heat and power by means of electricity to Philadelphia. The 
company is capitalized at $10,000. 

ATLANTIC CITY, N. J.—City Electrician A. W. Farrand has 
reported that it will cost $200,000 to bury all of the electric light- 
ing wires in Atlantic City. Under an agreement between the city 
and the companies the work will be commenced in the spring and 
completed in three years. 


ALAMEDA, CAL.—The Electricity Commission has let the con- 
tract to Couchot & Thurston for the reinforced concrete building 
which is to house the electric light plant. The contract price is 
$25,495. The new unit, to cost $30,900, has been ordered and will 
be installed about January 1. 

MADISON, WIS.—The state railroad commission has granted 
to the West Bend Heating and Lighting Company a certificate of 
authority to issue certificates of stock to the amount of $25,000. 
This stock issue is for the purpose of paying for a plant which was 
taken over by the corporation. 

WALLACE, IDA.—Owing to the high cost of electricity for light- 
ing purposes in Wallace, there is talk of a small independent com- 
pany being formed to install a plant on Sixth street to furnish 
light for several business blocks, saloons and hotels. Plans are 
now being looked into to determine whether or not the scheme 
is feasible. 

LOCKPORT, N. Y.—The International Power and Transmission 
Company has made application to the city for a franchise. It is 
subsidiary of the Niagara, Lockport & Ontario Power Company. 
Its power lines are constructed to Lockport and it has purchased 
a right of way into the business district. E. M. Ashley, P. F. King 
and others are at its head. A first application, made over a year 
ago, was held up by the aldermen. 

VINCENNES, IND.—The town board of Bicknell has given a 
twenty-one-year franchise to J. E. Winter and George Cleveland, 
granting them the right to the streets and alleys for the purpose 
of lighting the town. The franchise provides that an arc-light 
system shall be in operation within seven months from date. The 
town will own half of the stock of the concern, the holders of the 
franchise to have the management of the plant. 

LOS ANGELES, CAL.—The city electrician states that 114 of 
the 200 arc lights which the Los Angeles Gas and Electric Com- 
pany agreed to install this year have already been put in service. 
These lights cost the city $6.30 per month. Los Angeles has now 
1,995 lights in the various parts of the city. By the contract made 
with the lighting company, entered into January 1, 1906, the city 
may, by January 1, 1909, require the company to furnish 2.500 
lights in all. 

LAFAYETTE, IND.—Notice is given that the board of public 
works of the city of Lafayette will receive at the office of the 
city clerk, E. H. Andress, Jr., in Lafayette, until 12 o'clock, 
noon, on the twentieth day of December, 1907, sealed bids for the 
electric lighting of the streets, alleys and other public places of 
said city of Lafayette, for the period of ten years from the first 
day of September, 1908, according to plans and specifications now on 
file in the office of the city clerk. 

READING, PA.—It is announced that the McCall Power Com- 
pany may furnish power to the Metropolitan Electric Company, 
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of Reading. It is the intention of the Metropolitan company to 
have the McCall company furnish all the current for Reading and 
also for the manufacturers of the city. To accomplish this pur- 
pose, the McCall company will have to build a private transmission 
line from its power-houses through private property to Reading. 
Should the deal be closed, the company will furnish power to the 
local company a year hence. From 10,000 to 15,000 horse-power 
daily is required for local purposes. 

SHOSHONI, WYO.—The Big Horn Power Company, recently 
incorporated with a capital stock of $700,000, is to begin work at 
once on its dam across the Big Horn river at Boysen, twelve miles 
from Shoshoni. M. Hart, the chief engineer of the company, and 
H. W. Crowell, representing the Ambursen Hydraulic Company, of 


- Boston, Mass., have arrived to superintend the work. The dam, 


when completed, will make possible the generation of 10,000 elec- 
trical horse-power, which will be utilized by the towns in Fremont 
county, the mines of the Copper Mountain, Birdseye and Willow 
Creek districts and by an extensive electric railway system. 

BIRMINGHAM, ALA.—The Greater Birmingham Electric Light 
and Power Company has been formed in Birmingham with capital 
stock of $196,000, and J. M. Bradley, president. The company 
has purchased a site on Village creek, in North Birmingham, 644 
feet long, and will begin at once the erection of a power-house 
with 800 kilowatts’ capacity. Franchises will be asked for in the 
various municipalities in the immediate district. Sixteen thousand 
incandescent lights will be supplied. Mr. Bradley was for years 
connected with the Birmingham Railway, Light and Power Com- 
pany. He announces that in seeking franchises he will ask for 
the right to place all wiring underground. 

EAU CLAIRE, WIS.—A resolution has been introduced provid- 
ing for arrangements to be made with either a gas or electric 
light company for lighting Eau Claire for a period of five years, 
beginning December 1, 1907. The resolution, which was referred 
to the committee on electric lights, is as follows: ‘Resolved, By 
the common council of the city of Eau Claire, that the committee 
on electric lights be and they are hereby directed to prepare 
specifications for the lighting of the streets and bridges of Eau 
Claire, by both gas and electric lights, for a period of five years, 
beginning December 1, 1907; and that the city clerk be and is 
hereby directed to advertise for bids for the lighting of the streets 
and bridges in said city for a term of five years, in accordance 
with the specifications prepared by said committee on electric 
lights.” 

NORTH YAKIMA, WASH.—Operation of the large new power 
plant of the Northwest Light and Water Company, about twelve 
miles from North Yakima, in the Naches river valley, has com- 
menced, the plant developing 3,500 horse-power with present equip- 
ment and being capable of the development of over 7,000 horse- 
power. The additional equipment will give the local company a 
supply of 7,700 horse-power for electrical work, the smaller plant, 
located about two miles from North Yakima, developing about 700 
horse-power. Transmission lines have been constructed from the 
Naches river plant to North Yakima, and are connected with a 
large transforming station in the heart of the city, as well as with 
the local power-house. Additional lighting facilities will be 
given North Yakima, and the company will supply power for the 
Yakima Valley Transportation Company electric lines on their open- 
ing, another substation being built in the city. The company also 
proposes to furnish electrical energy for the various manufacturing 
plants near North Yakima and in the city, and will extend its 
lighting system into the farming districts. 


ENGINEERING SOCIETY NOTE. 

TOLEDO SECTION, AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS—The November meeting of the Toledo (Ohio) section 
of the American Institute of Electrical Engineers was addressed 
by R. D. Tomlinson, Milwaukee, Wis., on the subject, ‘““Power-Station 
Design, Construction and Operation,” illustrated with lanterg slides. 
As chief engineer for the Interborough Rapid Transit Company, of 
New York city, Mr. Tomlinson had direct charge of two of the 
largest power stations in the country. He is the inventor of a 
number of devices, his recent efforts being mainly along the line 
of improvements on condensers. He is at present supervising operat- 
ing engineer of the Allis-Chalmers Company, and mechanical 
engineer in charge of this company’s condenser department. 
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ELECTRIC RAILWAYS. 
CHICAGO, ILL.—The Chicago & Southern Traction Company, 
which took over and extended the old Chicago Electric Traction 
lines, has opened through service to Kankakee. 


NEWBURYPORT, MASS.—The Exeter, Hampton & Amesbury 
Railway will be sold at auction early in January. Charles H. 
Knight, of Exeter, has been appointed commissioner. 


BELLEFONTAINE, OHIO—John T. Adams, of Columbus, has ob- 
tained the contract for rail laying and ballasting on the new 
Lima-Bellefontaine division of the Schoepf traction lines. 


CANON CITY, COLO.—It is stated that work will be begun at 
once on the Canon City and Royal Gorge Railroad, to be built from 
Canon City to the top of the Royal Gorge, twelve miles distant. 


SHELBYVILLE, ILL.—The directors of the proposed Mattoon- 
Shelbyville-Hillsboro interurban road have engaged men to secure 
right of way between Mattoon and Shelbyville. Eastern capital will 
be asked to finance the road. 


BELLEFONTAINE, OHIO—W. A. Gibbs, district manager of 
the Ohio Electric Railway Company, announces that the Bellefon- 
taine-Lima extension will be completed by next March. The thirty 
miles of road will cost $500,000. 


WASHINGTON, PA.—The county commissioners have let a con- 
tract to the Hallam Construction Company, of Washington, for the 
building of the Taylorstown Station—Taylorstown road. The work 
will not be undertaken before spring. 


PITTSBURG, PA.—The annual statement of the West Penn 
Railways Company for the year ended September 30 shows net of 
$710,154 as compared with $602,302 for the previous year. Interest 
on bonds was $400,476 and dividend payments $137,500, leaving 
excess earnings of $172,178. 


IOWA CITY, IOWA—A new street railway franchise is asked 
of the city council. The applicants are Attorney Henry Negus, of 
Iowa City, and I. J. Hamiel, of Tipton, who represent Iowa and 
eastern capitalists. The plan is to build in Iowa city only. The 
first investment promised is $200,000. 


GUTHRIE, OKLA.—The Oklahoma & Southwestern Interurban 
Line has been chartered to build 190 miles of road from Oklahoma 
City to Hollis, in Greer county, across the counties of Oklahoma, 
Cleveland, Comanche and Greer, at a cost of $10,000 per mile. The 
incorporators include M. W. Curry, of Eaton, Ohio, and J. N. 
Street, of Bloomington, Ill. 


BOYDS, MD.—A number of farmers and business men are back- 
ing an electric railway to be built from a point near Great Falls 
to Seneca, thence to Poolesville, by way of Dickersons to Frederick, 
and thence to Gettysburg. Surveying has been started with T. J. 
King in charge. It is stated that nearly $200,000 has been sub- 
scribed for the carrying out of the project. 


LONDON, ONTARIO—A. E. Welch, who recently completed the 
Southwestern Traction Company’s contract, announces that an Eng- 
lish firm of railway builders will shortly be in a position to finance 
the building of an electric road from London to Stratford. Mr. 
Welch says he believes the road will use Niagara power, and he is 
making inquiries as to the arrangements necessary to accomplish 
this. 

MILNER, IDA.—Superintendent McWaters, of the North Side 
Twin Falls Land and Water Company, received instructions from 
President W. S. Kuhn, in Pittsburg, to at once start construction 
on the new electric railway across the tract from Gooding to 
Wendell. Two crews are now working between Jerome and Wen- 
dell, and it is given out that from now on the road will be rushed 
to completion. 


NEW BEDFORD, MASS.—At the annual meetings of the Dart- 
mouth & Westport, the Union, and the New Bedford & Onset Street 
Railway companies, officers were elected and financial reports sub- 
mitted. The following were elected directors of the Dartmouth & 
Westport: Henry H. Crapo, Thomas B. Tripp, Edward S. Brown, 
Robert S. Goff, Bradford D. Davol, Walter P. Winsor, Antone L. 
Sylvia, Oliver Prescott, Jr., Clarence A. Cook. 


CRAWFORDSVILLE, IND.—The board of county commissioners 
has granted the “Educational Route,” the Chicago & Western Indi- 
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ana Traction Company, a franchise which gives the company the 
right of way across all intersecting highways of Montgomery county 
which are to be crossed by this road. The general course of the pro- 
posed electric line is from north to south, passing through Linden, 
Crawfordsville, Ladoga and Roachdale just across the line in Put- 
nam county. 


PARSONS, KAN.—C. D. Moore, representing capitalists of Hunt- 
ington, W. Va., has been granted a street railway franchise by the 
city council of Parsons. It provides that Moore shall place a cash 
forfeit of $25,000 in the city treasury to bind his syndicate to com- 
mence work within ninety days, and to complete five miles of the 
system and have it in operation within twelve months from the ac- 
ceptance of the franchise. Moore and his associates also contem- 
Plate building an interurban system. 


PLYMOUTH, IND.—The county commissioners have given a 
franchise to the Indianapolis, Logansport & South Bend Railroad to 


Operate along the Michigan road from the city limits to the north- 


ern boundary of the county. The franchise is for ninety-nine 
years, the right of way being the east thirty feet of the road. The 
franchise will be forfeited if construction is not begun within six 
Months and is not completed by November 1, 1909. The council 
recently gave a franchise within the city limits. 


ELGIN, ILL.—Incorporation papers have been filed in the Lake 
county recorder’s office for the Chicago, Fox Lake & Lake Geneva 
Railroad Company. The incorporators are: George M. Seward, 
Highland Park, and Maurice Lewis, Harry Yaryan and Lewis E. 
Starr, of Chicago. The line is to be built in a northwesterly 
direction from Chicago and will pass through the following towns 
in Lake county: Leydon, Maine, Elk, Grove, Wheeling, Palitibe, 
and in McHenry county, through Nunda, McHenry and Richmond. 
Work will begin next spring. 


SPRINGFIELD, ILL.—The secretary of state has issued articles 
of incorporation to the St. Louis & Staunton Railway Company, 
another Illinois Traction System line. The principal office is in Cham- 
paign, and the capital stock is nominally $25,000. It is proposed 
to construct the road from Edwardsville, Madison county, on the 
main line from Springfield to St. Louis, to a point in or near the 
city of Staunton, Macoupin county. The incorporators and first 
board of directors are George M. Mattis, W. H. Carnahan, C. Zilly, 
B. M. Bramble and R. H. Watson, Jr. 


MEXICO, MO.—A. L. Robison, president of the Mexico & Perry 
Traction Company, has let the grading contract for the new road, 
and work has been begun. The new road traverses a rich farming 
country and will be twenty-five miles long. It will be in operation 
within a year. The Mexico & Perry Traction Company was incor- 
porated last April with a capital stock of $850,000. S. L. Robison 
is president; W. Gaither, secretary and treasurer; T. T. Henderson, 
assistant secretary; C. C. Heiser, first vice-president; C. W. Mundy, 
second vice-president; W. J. Bates, third vice-president; T. Kunkel. 
G. Zaugg, Ashby Botts, W. M. W. Braden, directors. All the officers 
and directors live in Mexico and its vicinity. 


NEW MANUFACTURING COMPANIES. 


DENVER, COL.—The Churchill Electric Time Switch Company 


has been incorporated, with a capital of $250,000, by the following: 
H. H. Churchill, E. E. Churchill and H. E. Vories. 


BOSTON, MASS.—The Electro-Radiation Company has been 
incorporated to deal in electrical apparatus, with a capital of 
$25,000. F. W. Douglass is president and J. E. Lynch treasurer, 
both of Boston. 


NEW YORK, N. Y.—The Transportation Equipment Company 
has been incorporated to manufacture and deal in railway supplies. 
The capital is $25,000, and the directors are: Henry W. Brow®, 
Herbert F. Adams and Robert C. Adams, all of New York city. 


SPRINGFIELD, ILL.—The secretary of state his issued a license 
to incorporate to the Improved Electric Railway Company, of Jersey- 
ville, with a capital stock of $200,000. The object is to manufac: 
ture and operate electrical appliances. The incorporators are. 
A. A. Shobe, S. L. Hill and William Embley. 
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PERSONAL MENTION. 


MR. H. F. SOWLES, superintendent of the Rock Falls, Ill., munic- 
ipal electric light plant for the past eight years, has resigned. 


MR. WILLIAM STANLEY, of Great Barrington, Mass., has been 
quite ill with pneumonia at the Lotos Club, in New York city. Mr. 
Stanley is now convalescing favorably. 


MR. V. R. LANSINGH, general manager of the Holophane Com- 
pany, who was a visitor to Chicago last week, has been called to 
Pasadena, Cal., where his father is critically ill. 


MR. C. G. LANDRE, of the Elektrotechnische Bureau, Amster- 
dam, Holland, is establishing an agency in Holland to represent 
American electrical companies. Mr. Landre’s address is Spui 14-16, 
Amsterdam. 


MR. GEORGE T. MANSON, general superintendent of the 
Okonite Company, who has been quite ill for a number of weeks, and 
had to undergo an operation, is again able to be out and has re- 
sumed his duties. 

MR. C. L. HARTMAN, for nine years connected with the motive 
power department of the Colorado Springs & Cripple Creek District 
Railway Company, Colorado Springs, Colo., has been appointed man- 
ager of the Cheyenne, Wyo., plant of the Northern Colorado Power 
Company. 


MR. C. O. BAKER, the platinum importer and refiner, returned 
last week from a fortnight’s shooting expedition in Oklahoma, 
accompanying his friend, Mr. Edward O’Brien, of Chicago. Both 
gentlemen had unusually fine sport, and report many trophies as a 
result of their markmanship. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company, of Chicago, was a New York visitor last week. Mr. 
McKinlock reports a steady business in electrical supplies through- 
out the West, notwithstanding the financial stringency reported in 
many sections of the country. 


MR. ERNEST S. FLETCHER, of Temple, Tex., has acquired an 
interest in the Temple Electric Light Company, and assumed the 
position of superintendent and manager. He succeeds Frank E. 
Merrill, who had been connected with the company for twenty years, 
and who resigned to engage in other business. 


MR. THOMAS McCAFFERY, assistant division superintendent 
of the Southern Pacific Company at Los Angeles, Cal., has been 
appointed manager of transportation of the Pacific Electric Railway 


Company, of Los Angeles, controlled by the Huntington interests. . 


Mr. McCaffery has been connected with the Southern Pacific system 
for the past thirty-three years. 


MR. S. MATSUMO, mechanical engineer of the Imperial Govern- 
ment Railways of Japan, visited the Westinghouse works at Pitts- 
burg last week, with a special view of inspecting the Westinghouse 
single-phase, alternating-current railway system. He also made an 
inspection of the Pittsburg & Butler Electric Railway, to become 
familiar with the characteristics of the system in practical opera- 
tion. Mr. Matsumo, as well, made an inspection of several other 
industrial plants. His stay in this country was very brief, as he 
departed for England at the end of the week. 


MR. WARREN S. HALL, vice-president and general manager of 
the Lehigh Valley Transit Company, has tendered his resignation, 
to take effect December 1. Mr. Hall also resigned as a director of 
the Allentown Electric Light and Power Company. Mr. Hall will 
rest until next spring, when he will engage in business in New York. 
The duties of vice-president and general manager will be assumed 
by President R. P. Stevens. Mr. Hall became general manager of 
the lines of the Lehigh Valley Transit Company in 1904, when they 
were still under the control of the Lehigh Valley Traction Company. 
While still a young man he assumed control, as general manager, of 
the North Hudson trolley lines at Hoboken, N. J., in 1892. He was 
with this concern when the different branches covered a territory 
of 370 miles. 

MR. D. F. McCLATCHEY, JR., who has for several years been 
in charge of the farmers’ line department of the Southern Bell 
Telephone and Telegraph Company, with headquarters in Atlanta, 
Ga., has been promoted to be special agent to General Manager J. 
Epps Brown. The change is effective immediately, and Mr. Mc- 
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Clatchey has already assumed the duties of his new position. Mr. 
McClatchey entered the service of the Bell company twelve years 
ago as manager of the local exchange at Marietta. His success 
was such that he received rapid promotion, and some years ago 
was placed in entire charge of the farmers’ line department. Under 
his direction this important branch of the business has grown 
to large proportions. 


ELECTRICAL SECURITIES. 

There was little change in last week’s stock markets, as com- 
pared with the previous week, except that a good deal of the cheery 
optimism has given way to more or less anxiety. Despite assump- 
tions to the contrary, there was considerable liquidation, and a good 
deal of this was not of a forced character. Commission-house busi- 
ness has shrunk considerably, and even odd-lot buying has dwindled. 


_Every one is now looking to the turn of the year to bring about a 


decided improvement. The retrenchments which have been made, 
and which are contemplated, will, it is expected, provide an abun- 
dance of money; and it is hoped that Congress will effect such 
changes in the banking laws as will prevent the gold which has been 
imported at such a high price from flowing back to foreign countries 
at a terrific loss to the American financial institutions. 

Dividends have been declared upon the following electrical securi- 
ties: United Electric Company of Wilmerding, Pa., quarterly divi- 
dend of 1144 per cent. Pensacola (Fla.) Electric Company, semi- 
annual dividend of $3 per share on the preferred stock, payable 
December 2 to stockholders of record November 22. Rochester 
(N. Y.) Railway and Light Company, regular quarterly dividend of 
1% per cent on the preferred stock; also a quarterly dividend of 1 
per cent on the common stock, both dividends payable December 2. 
Norfolk (Va.) Railway and Light Company, a dividend of 1% per 
cent, payable December 1 to stockholders of record November 23. 
The dividend payment is made out of the fourth instalment of rental 
payable by the Norfolk & Portsmouth Traction Company, on Decem- 
ber 1, under the terms of the lease of April 28, between the two 
companies. Kansas City Railway and Light Company, regular 
quarterly dividend of 1% per cent on the preferred stock, payable 
December 2. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 23. 


New York: Closing. 
Allis-Chalmers comMON...........ecccceeee 5 
Allis-Chalmers  preferred.................. 13% 
Brooklyn Rapid Transit.................. 30% 
Consolidated GaS..... ccc eee cee eee eee 86 
General BleCtric.. sso ves sarees tee egees 107% 
Interborough-Metropolitan common......... 5% 
Interborough-Metropolitan preferred........ 14% 
Kings County Blectric............... 00000 80 
Mackay Companies (Postal Telegraph and 

Cables) COMMODN........... ccc cece ees 44% 
Mackay Companies (Postal Telegraph and 

Cables) preferred............c.ceccees 52% 
Manhattan Elevated............. ccc ween 110 
Metropolitan Street Railway.............. 29 
New York & New Jersey Telephone........ 90 
Western Union......sessosesesuosssseer.o 60 
Westinghouse Manufacturing Company.... 37 


Directors of the General Electric Company have declared the 
regular quarterly dividend of 2 per cent, payable January 15, to 
stock of record December 7. Books do not close. 


Boston: Closing. 
American Telephone and Telegraph........ 95 
Edison Electric Illuminating.............. 195 
Massachusetts Electric.............0.c00e. 38 
New England Telephone.................. 9714 
Western Telephone and Telegraph preferred. 50 

Philadelphia: Closing. 
Electric Company of America.............. 8 
Electric Storage Battery common.......... 31% 
Electric Storage Battery preferred........ 311% 
Philadelphia Electric (ex. dividend)........ 6°34 
Philadelphia Rapid Transit................ 1314 
United Gas Improvement.................. 6814 

Chicago: Closing. 
Chicago “Telepnone sys.c606 6a ba ea eee wars 105 
Commonwealth-Edison .......... es tetas 77 
Metropolitan Elevated preferred............ 4414 

- National Carbon common..........-e82eee- 50 
National Carbon preferred...........++-00+ 9914 


Directors of the South Side Elevated Railroad have declared the 
regular quarterly dividend of 1 per cent, payable December 31. Books 
close December 20 and reopen January 2. 
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TELEPHONE AND TELEGRAPH. 


RED BLUFF, CAL.—A common battery system has been in- 
stalled at Red Bluff. 


PROVIDENCE, R. I.—The Providence Telephone Company will 
Shortly install a branch exchange at North Scituate. 


NORTH ATTLEBORO, MASS.—-The Providence Telephone Com- 
pany will make further extensions to its underground system. 


INDIANAPOLIS, IND.—The Farmland Telephone Company has 
filed a notice of an increase in its capital stock from $4,000 to 
$12,000. | 


CHATTANOOGA, TENN.—The new Hemlock exchange at High- 
land Park has been completed. The present installation is 800 
telephones. 


OMAHA, NEB.—The Independent Telephone Company has moved 
its offices into its new building. It is expected to have 1,500 tele- 
phones in operation early in December, and over 2,000 by January 1. 


IOWA CITY, IOWA—The Johnson County Telephone Company 
has started construction on a copper. circuit to Riverside. This will 
give the company a metallic system from Iowa City to Ottumwa 
and the southern part of the state. 


TOLEDO, OHIO—The new $125,000 Collingwood exchange of the 
Bell Telephone Company has been put in operation. The new 
station will relieve the central office of 2,900 direct lines. The 
switchboard has a capacity of 9,600 lines. 


SPENCERPORT, N. Y.—At a meeting of Spencerport and 
Adams Basin residents, it was decided to organize an independent 
telephone company, to connect with the out-of-town service of the 
Interocean Telephone Company. This action has been caused by 
an increase in rates from $12 to $18 a year for residence tele- 
phones. 


SALISBURY, N. C.—Material has been received with which to 
complete the county line of the Southern Bell Telephone Company. 
Poles have already been placed four miles out from Salisbury on 
the South River road, and the line to Davie county by way of 
South River will be completed at once. A line is also to be built 
through the county to Mill Bridge, one of the best sections of 
the county. The company has sub-licensed the private telephone 
exchanges at Fort Mill and Lancaster, in South Carolina, and at 
Mooresville, North Carolina. The toll lines running out of Char- 
lotte will now connect with these exchanges direct. The Moores- 
ville, Fort Mill and Lancaster exchanges have between 100 and 150 
subscribers each. . 


BUTTE, MONT.—Acting Supervisor George H. Cecil, of the Little 
Belt Forest, Mont., has been authorized to expend $5,039 for the 
construction of telephone lines in his forest. This will provide for 
about seventy-nine miles of new lines. Of the amount authorized, 
$706 will be used to build a line from Neihart to the ranch of 
A. A. Landahl, at Koolsey. a distance of twenty-two and a half 
miles. The construction of a line twenty-three miles long, to con- 
nect the Silver Creek Ranger station with the Neihart-Woolsey 
line, will cost $1,267. The remaining $3,066 of the amount made 
available will be used in building a line from Neihart to the Judith 
River Ranger station by way of Dry Wolf Creek Ranger station, 
a distance of thirty-three miles. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to. 


November 30. 

American Society of Mechanical Engineers. 
New York city, December 3-6. 

American Association for the Advancement of Science. Chicago. 
11., December 5-7. 

South Dakota Independent Telephone Association. 
S. D., January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, HL, January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 


EDUCATIONAL NOTE. 
CLARKSON SCHOOL OF TECHNOLOGY—The Founder's Day 
exercises of the Thomas S. Clarkson Memorial School of Technology, 
Potsdam, N. Y., will be held on Saturday evening, November 30, in 
the assembly hall. The address will be delivered by the Rev. 
Mitchell Sherman, A.M., rector of Trinity Parish, Potsdam. 


Annual meeting, 


Mitchell, 


Next meeting, 
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INDUSTRIAL ITEMS. 


THE RAIL JOINT COMPANY, New York city, exclusive maker 
of base-supporting rail joints, announces that its rail joints are now 
in use from ocean to ocean, the Panama Railroad being the latest 
installation for which the company will furnish equipment. 


THE RE-NEW LAMP COMPANY, Boston, Mass., reports a brisk 
demand for renewed lamps. The company has increased its facilities 
for refilling lamps, and life tests recently made indicate that these 
lamps are giving service equal to any standard incandescent lamp. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has ready for distribution a catalogue 


devoted to “Mesco” electric novelties and specialties. This is par- 


ticularly timely, as it includes a number of devices which will be 
especially in demand for the holiday trade. 


THE TREGONING ELECTRIC MANUFACTURING COMPANY, 
Cleveland, Ohio, will be pleased to send its catalogue and price 
list of Tregoning electrical specialties. including the National New 
Code Standard Separable Attachment Plug, fusible rosettes, fuseless 
one-piece rosette, ‘‘Lobster-Claw” battery connector, and sign recep- 
tacle. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, in Catalogue 
No. 1, describes and illustrates its porcelain insulators. In addition 
to the matter directly related to the insulators, concerning working 
voltage, test voltage, dimensions and shipping weights, there is con- 
siderable engineering information which will be found of advantage 
to engineers and constructors interested in transmission insulation 
problems. ` 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has published a handsome catalogue devoted to storage batteries 
for portable service. This catalogue shows a number of new illus- 
trations and presents a very attractive line of portable storage bat- 
teries. It deals with portable batteries only. Batteries of stationary 
types are described in Catalogue S-2. The company is prepared to 
furnish complete installations for any service. 


THE LAZIER GAS ENGINE COMPANY, 190 Main street, Buf- 
falo, N. Y., is distributing a bulletin devoted to the Lazier vertical 
gas engines of the multiple-cylinder type, for general power and 
lighting service. These are designed to operate on illuminating gas, 
natural gas and producer gas. In addition to the practical informa- 
tion given in the bulletin, there are several blue-prints giving the 
details of construction and assembly of this machine. This new 
literature is very valuable, and should be in the hands of every one 
interested in the production of power by gas engines. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, Stamford. 
Ct., states that the New York & New Jersey Telephone Company is 
laying Wyckoff creosoted conduit for its underground wires in Brook- 
lyn and Coney Island, N. Y., and Long Branch and Allenhurst, N. J. 
This creosoted conduit is most desirable for electrical wires, and this 
company has used millions of feet of it during the past twenty-three 
years. Conduit laid by this company in Brooklyn twenty-three years 
ago is as sound and perfect as the day it was laid, showing no signs 
of decay. This is a fine record for the creosoting of the Wyckoff 
Pipe and Creosoting Company. 


THE EXCELLO ARC LAMP COMPANY, 24 East Twenty-first 
street, New York city, announces that the large contracts placed 
lately by the United States Department of the Interlor on behalf 
of the Ellis Island (N. Y.) emigration service, include a considerable 
number of Excello flaming are lamps. The Excello are lamps, which 
have been decided on after exhaustive tests with other illuminants, 
are used for both indoor and outdoor service. They are of the 
Excello “Snow Ball” type, which produces a pure white light of 
high candle-power. To judge from the repeated orders which the 
Excello Are Lamp Company has received since its first lamps were 
installed at Ellis Island, this apparatus is giving great satisfaction 
to the department. 


R. THOMAS & SONS COMPANY, 39 Cortlandt street, New York 
city, with factories at East Liverpool and Lisbon, Ohio, has published 
a handsome catalogue devoted to high-grade porcelains for transmis: 
sion work. This catalogue gives some very valuable information 0n 
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the subject of insulator testing, the standard sparking distances, 
and other engineering data. It is also replete with illustrations of 
standard types of insulators and illustrations of typical applications 
of the company's various forms of insulating devices. Copies of this 
catalogue will be sent to interested parties upon request. 


THE BALL & WOOD COMPANY, Elizabethport, N. J., announces 
the addition to its well-known engine business of a line of high- 
grade air-compressors of new and advanced type, designed to meet 
the modern requirements for air-compressor machinery equal in 


material and workmanship to the highest class of steam-engine con- — 


struction. These compressors are liberally designed, with large bear- 
ings and wearing surfaces, rigid frames, effective lubrication, ample 
valve areas and inter-cooling capacities. Inquiries and investiga- 
tion are cordially invited. The New York office of the company is 
at 17 Battery Place. 


THE WESTERN ELECTRIC COMPANY, Chicago, IN., reports 
largely increasing business in the “Sunbeam” tantalum lamp. Many 
users are substituting this lamp entirely for the old-style carbon- 
filament lamp. While the first cost of the tantalum lamp is higher, 
the saving resulting from its use. it is stated, will more than pay 
its entire cost. The light produced by the tantalum lamp is of a 
whiter and more satisfactory quality than that of the old type of 
lamp. During the past two months more than 125,000 tantalum 
lamps were ordered for the purpose of replacing an equal number 
of the old-type carbon-filament lamps. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces the following shipments for the six months preceding 
Noveniber 1: May, 23,772,242 pounds; June, 22,139,757 pounds; July, 
24,225,760 pounds; August, 26,006,434 pounds; September 26,268,764 


ELECTRICAL REVIEW 


895 


pounds; October, 27,821,682 pounds. This showing is of more than 
ordinary interest and significance, and indicates that while there has 
recently been some cessation in new business, the receipt and instal- 
lation of machinery by industrial, lighting and power companies 
reflects continued progress. It required nearly 5,000 cars to trans- 
port the 150,234,639 pounds of machinery mentioned above from the 
works of the Allis-Chalmers Company to the various places where it 
was to be operated. | 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued two bulletins, Nos. 4,542 and 4,545, describing and illustrat- 
ing, respectively, concentric and inverted diffusers, and single-phase 
motors. In order to improve the distribution of light from enclosed 
arc lamps and adapt them to particularly severe requirements, the 
company has introduced the concentric light diffuser. This consists 
of a suitably designed metal diffuser attached to a lamp casing in 
the same manner as an ordinary reflector or shade. In place of an 
outer globe, a screening shade is used, which performs the double 
function of subduing the light directly under the lamp and reflecting 
a portion of the light on to the diffuser. Bulletin No. 4,542 describes 
this device and illustrates many of its applications. The details of 
construction and operation and forms of starting boxes, together 
with a large amount of useful information important to power users 
concerning type IS, form KG, single-phase motors, is given in 
Bulletin No. 545. The company has also issued Bulletin No. 4,537, 
in which are described a large number of present and proposed 
representative types of electric locomotives built by it. Sketches 
are given of locomotives ranging from 117 to 150 tons, for all 
classes of service. The electrification of the West Shore Railroad 
between Utica and Syracuse, N. Y., is described in detail in 
Bulletin .No. 4,546. 


Record of Electrical Patents. 


Week of November 19. 


571,112. INDIVIDUAL ELECTRIC GAS LIGHTER. William K. 
Davidson, Boston, Mass. A portable gas lighter. 


$71,139. ELECTRICAL SWITCH. Franz Orzel, Frankfort-on-the 
Main, Bockenheim, assignor to the firm of Voigt & Haeffner, 
Aktiengesellschaft, Frankfort-on-the-Main, Bockenheim, Ger- 
many. A snap switch. 


$71,153. ELECTRIC HEATER. Hugh M. Wicker, Brooklyn, N. Y. 
A method of mounting and supporting heating units. 


871,161. ART OF PRODUCING PIGMENTS BY ELECTROLYSIS. 
Edwin D. Chaplin, Boston, Mass., assignor to International 
Lead Companies. Lead is electrolytically dissolved in a non- 
alkaline salt in the presence of a chlorate. 


871,162. ART OF PRODUCING PIGMENTS BY ELECTROLYSIS. 
Edwin D. Chaplin, Boston, Mass., assignor to International Lead 
Companies. Lead chromate is formed from electrolytic lead. 


871.168. ELECTRIC BELL. Henry J. Heeney, Boston, Mass., 
assiznor to Holtzer Cabot Electric Company. An enclosed 
striker acts through a diaphragm. 


$71,171. VAPOR-RECTIFIER SYSTEM. Osias O. Kruh, Schenec- 
tady, N. Y., assignor to General Electric Company. An auxiliary 
circuit protects the rectifier from a back-flow of current. 


$71,184. TREEING-IRON. Charles W. Richards, Needham, Mass., 
assignor, by direct and mesne assignments, to the Plant Com- 
pany, Boston, Mass. An electrically heated iron. 


871.189. ALTERNATING-CURRENT MOTOR. Leo Schuler, St. 
Louis, Mo., assignor to Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo. The magnetic poles are shifted by an aux- 
iliary winding on the secondary. 


$71,191. ELECTRICALLY OPERATED FOUNTAIN. Arthur D. 
Southam, Hartford, Ct. An electrically driven pump is con- 
tained in the base of the fountain. 


$71,192. OUTDOOR RECEPTACLE. James S. Stewart, New York, 
N. Y., assignor to Annie Stewart. New York, N. Y. A socket 
with attached connecting wires and a fuse chamber. 


$71,193. ARRANGEMENT FOR MOTOR DRIVES. Emmett W. 
Stull, Norwood, Ohio, assignor to Allis-Chalmers Company and 
the Bullock Electric Manufacturing Company. A gear for throw- 
ing any one of a group of motors into action. 


871,199. CONTROLLER FOR ELECTRICALLY OPERATED MA- 
CHINE TOOLS. John R. Black, Worcester, Mass., assignor to 
F. E. Reed Company, Worcester, Mass. A stopping device is 
attached for limiting the speed of the motor. 


871,205. CONTROLLING MECHANISM. Herbert W. Cheney, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. A rheostatic controller 
for induction motors. f 


$71,214. REVERSIBLE GALVANIC BATTERY. Thomas A. Edi- 
son, Llewellyn Park, N. J., assignor to Edison Storage Battery 
Company, Orange, N. J. An alkaline-cadmium battery. 


871,220. CONTROLLER. Thomas Gilmore, Jr., Norwood, Ohio, 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. A series parallel controller. 


71,171.—VAPOR-RECTIFIER SYSTEM. 


871,238. DEVICE TO DISCLOSE SHUNTING OF THE CIRCUITS 
AROUND ELECTRIC METERS. William L. Saunders, Denver, 
Col., assignor of two-thirds to Daniel K. Hickey, Denver, Col. 
Means are provided for reversing the service connections at each 
interruption of the current. 

871,239. SYSTEM OF MOTOR CONTROL. William F. Schneider, 
Norwood, Ohio, assignor to the Bullock Electric Manufacturing 
Company. An electromagnetic switch controls the connections 
of the supply system to the converter supplying the motor. 

871,273. ELECTRIC FURNACE AND METHOD. Paul L. T. Héroult, 
La Praz, assignor to Société Electro-Metallurgique Francaise, 
Froges, Isère, France. A conductor between the electrodes 
enables the path of the current to be shifted. 
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871,298. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. Electromagnets are placed above and below riffiles on a 
table. 


871,301. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. Electromagnets over the riffles are alternately magnetized 
and demagnetized. 


871,338. ELECTRIC FURNACE. Paul L. T. Héroult, La Praz 
France, assignor to Société Electro-Metallurgique Francaise, 
Froges, France. A stuffing box for furnace electrodes. 


71,189.— ALTERNATING-CURRENT MOTOR, 


871,360. ELECTRIC AND PNEUMATIC GOVERNOR. William K. 
Rankin and Thomas F. Kelly, Philadelphia, Pa., assignors to 
John E. Reyburn, Philadelphia, Pa. A locking device for press- 
ure governors. 


871,365. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. Alternately arranged rows of electromagnets are placed 
above and below a riffle table. 


871,367. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. A relative reciprocating motion is caused between a riffle 
table and series of electromagnets. 


871,378. RAILWAY SIGNAL. Louis H. Thullen, Edgewood, Pa., 
assignor to the Union Switch and Signal Company, Swissvale, 
Pa. A signal moved by a coil and plunger magnet. 


871,405. ELECTRICALLY HEATED SOLDERING IRON. Harry 
Hertzberg and Maurice J. Wohl, New York, N. Y., assignors to 
Abbot Augustus Low, Horseshoe, N. Y. The heating member is 
of bare metal strip. 
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$71,214. —REVERSIBLE GALVANIC BATTERY. 


§71,407. ELECTRIC CLOCK. Frank Hope-Jones, London, England. 
An electrically wound weight-driven clock. 


§71.424. SURFACE ELECTRIC RAILWAY. Timothy Mahoney, 
San Francisco, Cal. An alternating-current safety third-rail sys- 
tem, the switches being actuated by direct current. 


871,442. TROLLEY-POLE ATTACHMENT. Robert P. Rever, 
Newark, N. J.,assignor, by direct and mesne assignments, of two- 
fifths to Everett Irving Rever, Newark, N. J., and one-fifth to 
Francis Van Winkle, Brooklyn, N. Y. A hinged harp. 

871,457. ELECTRICALLY PROPELLED VEHICLE. Russell 
Thayer, Philadelphia, Pa. A flexible connection for making con- 
tact with a third-rail. 


871,468. TELEPHONE MOUTHPIECE. Anna Bebout, St. Louis, Mo. 
A collapsible individual mouthpiece. 


871,470. TELEPHONE RECEIVER. Hiram E. Booth, Salt Lake 
City, Utah. A porous, non-vibratory diaphragm is placed in 
front of the sounding diaphragm. 


871,484. ELECTROMECHANICAL POWER GOVERNOR. George 
H. Davis, West Orange, N. J. A device for varying the re- 
sistances in groups of electromagnets. 


871,485. TELEPHONE WALL SET. William W. Dean, Chicago, 
Ill., agsignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. A hinged cover protects the mechanism. 


871,490. INSULATOR-PIN MOUNTING. John D. E. Duncan, New 
York, N. Y. A U-volt clamp. 


871,273. —Enectric FURNACE AND METHOD. 


871,501. BOND FOR RAILS. Charles Y. Haile and George M. 
Hugus, Uniontown, Pa. A wire bond threaded through the fish- 
plates. 


871,513. ALTERNATING-CURRENT MOTOR. Carl A. Lohr, Sche- 
nectady, N. Y. Either stator or rotor may be used as the primary 
element. 

871,519. PARTY-LINE TELEPHONE EXCHANGE. Samuel A. 
Norstrom, Chicago, Ill., assignor to Casper L. Redfield, Chicago, 
Ill. A selective party system. 

871,520. TELEPHONE EXCHANGE. Nils E. Norstrom, Chicago, 
Ill., assignor to Casper L. Redfield, Chicago, Ill. A selective 
party-line exchange. 


$71,535. ELECTRIC-WIRE CONNECTION. Frederick B. Thatcher, 
Providence, R. I. A wire terminal. 


871,537. VOLTAGE REGULATOR. Max J. E. Tilney, South Ken- 
sington, England. A dynamo-field regulator. 


871,737.—TELEPHONE TRANSMITTER. 


871,553. ELECTRIC TIME-ALARM. Frederich J. Arndt, Minne 
apolis, Minn., assignor to American Bank Protection Company, 
Minneapolis, Minn. A programme clock. 

871,578. CONTROLLING MECHANISM FOR CLUTCHES. Archi- 
bald H. Ehle, Philadelphia, Pa., assignor to Burnham, Williams 
& Company, Philadelphia, Pa. An electrically controlled pneu- 
matic system. 


871,616. TROLLEY-POLE CONTROLLER. Clarence Norland, Los 
Angeles, Cal. An electrically controlled pneumatic device. 
871,686. PLATINUM CONTACT. Anton Freier, Boston, Mass. 
assignor to Holtzer Cabot Electric Company. A platinum coated 
tip is forced into the end of the contact member. 

871,726. TELEGRAPHONE SYSTEM. George Morin, Habana, Cuba 
A telegraphone controlled from a distance. 

871,729. ELECTRIC FAN. William C. McChord, Jr., Springfield, 
Ky. A ceiling fan with supplemented blades. 


871,737. TELEPHONE TRANSMITTER. Elias E. Ries, New York, 
N. Y. A liquid microphone. 
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ISSUED WEEKLY 


FRICTION NOT DIRECTLY AFFECTED BY AN 
ELECTRIC CURRENT. 

Not infrequently one hears it said that the friction between 
two particular surfaces was increased by the passage of an 
electric current from one rubbing surface to the other. There 
can be no doubt that often the passage of such a current does 
result in a rise in temperature and an increased frictional loss, 
vet it does not follow that there is an actual increase in friction 
due directly to the current. It is most likely, in such cases, 
that the effect of the current is indirect, and the increase in 
friction is secondary. Thus, the current’ may cause an increase 
in the pressure on the bearings, or it may change the coefficient 
of friction by raising the temperature of the rubbing surfaces, 
or by changing the viscosity of the lubricant when such is 
used. As an illustration of this may be cited the effect noticed 
in the high-speed alternators, referred to in the ELECTRICAL 
Review for November 16. Here the construction of the 
machine caused a heavy alternating current to flow along the 
shaft, which gave rise to objectionable heating of the bearings. 
But there was no evidence of a direct effect on the coefficient 
of friction, and the result was most likely due to direct heating 
of the bearings by the current, and to the secondary effect of 
this heating upon the coefficient of friction. Another possible 
effect was an increase-in bearing pressure due to the magnetic 
effect of the current, but this is hardlv probable. 

On the other hand, a direct effect of the current. on the 
coefficient of friction might be masked by the other changes. 
An investigation to see if such an effect could be detected has 
been made by Mr. H. P. Heyl, who describes his results in the 
Physical Review for November. The investigation was limited 
to two arrangements: the friction between mercury and iron, 
and mercury and carbon. The method consisted in noting the 
damping effect of mercury when carbon, or iron, rods, attached 
to a heavy pendulum, swung back and forth through the mer- 
cury, both when the current was passing and when it was not. 
When the rod was of iron there was no apparent change in the 
friction when the current was flowing. When the carbon rod 
was used, however, there was a decrease in the apparent damp- 
ing effect. As the current density in these experiments was 
somewhat high, being about eighty amperes per square inch of 
contact surface, there was a good deal of heating at the surface 
of contact of the carbon and mercury, and it seemed that this 
To test it, the 
mercury was heated by allowing the current to flow for some 
time, when it was found that the friction with no current 
flowing was apparently the same as that found previously. In 


might account for the decrease in friction. 
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the previous experiments, the mercury and the iron rod did 
not become hot, but the carbon rod did and consequently heated 
that layer of mercury with which it came in contact, with the 
result noted. Hence, it is concluded that the passage of the 
current did not have any direct influence on the coefficient of 
friction. 

PRACTICAL TESTS OF ILLUMINATION. 

So much has been written lately regarding methods of test- 
ing and selecting systems of illumination, that an account of 
the way in which the decision was made for a large dry-guods 
store will be interesting, and particularly so, since the method 
by which this decision was reached is different from that which 
has been employed for any other installation of equal, or approxi- 
mately equal, importance. The store referred to is that of Mar- 
shal] Field & Company, of Chicago, one of the largest retail 
stores in the country. A year or so ago it became advisable to 
revise the lighting of this store, and the matter was put in the 
hands of the company’s electrical engineer, Mr. Frederick J. 
Pearson. The latter, in a paper read before the Chicago sec- 
tion of the Illuminating Engineering Society on October 10, 
described the method through which that company had finally 
reached a conclusion. This paper is published in the Novem- 
ber issue of the transactions of the society, and on account of 
its unusual interest, is reprinted in this issue of the ELECTRICAL 
REVIEW. 

The problem presented to Mr. Pearson was a large one. The 
method in use at the time the change was decided upon was 
the old-fashioned one of placing a number of incandescent 
lamps on a brass chandelier, which was hung well down from 
the ceiling. To select a better arrangement than this it was 
decided to make comparative tests of a number of other systems 
of illumination, taking advantage at the same time of the newer 
forms of lamps which are available; and this was done by 
actually installing the various arrangements considered, in dif- 
ferent parts of the store, in order to demonstrate what would 
actually be the effect of each. These arrangements consisted of 
metallized-filament carbon incandescent lamps of various sizes, 
Nernst lamps of different sizes, tantalum lamps, enclosed arc 
lamps with diffusers, besides the system then existing in which 
the incandescent lamps were of the comparatively low intensity 
of sixteen candle-power. These various systems were placed 
at convenient places, where not only the effect of each upon 
the arrangement and lighting of the store could be seen, but 
the relative effectiveness of the different systems could be 
judged by passing from one settion of the floor to another; 
and these trial installations were kept in operation for some 
time, in order to give those who worked under them an oppor- 
tunity to become accustomed to them. At the same time these 
visual tests were made, illuminometer measurements were also 
taken to determine the comparative intensities of illumination 
given by the several systems. These tests were not intended 
to give the average intensity of illumination throughout the 
space where the lamps were installed, as they were taken mercly 
at those points where the lighting effect was most important, 
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and with the intention of giving some relative idea of the results 
accomplished by each arrangement. 

In deciding upon a system, however, more weight was given 
to the opinions and desires of those in charge of the various 
sections of the store. The illuminometer tests, while important, 
were not decisive, the opinion being held that since the men in 
charge of the store were responsible for its success, their ideas 
should have considerable weight, since everything considered, 
the most satisfactory system would be that one which would be 
most effective in securing sales. Of two systems equally good 
in this respect that which cost the less to operate would, of 
course, be the better, but when one system of illumination is 
greatly preferred by those wio will use it most, to another, it is 
a question whether the latter is not, after all, better than the 
other. This is introducing a new factor into illumination prob- 
lems, which are already sufficiently complicated. Under ordi- 
nary conditions, this consideration would have less weight, and 
the engineer might, with justice, assume that the preference 
of those working in any room for a particular lighting system 
would depend largely upon their familiarity and experience with 
such a system. In the present case, however, the various sys- 
tems were installed and kept in operation for some time, so that 
the employés of the company had a good opportunity to fa- 
miliarize themselves with the peculiar qualities of all the systems. 
It is worthy of noting that the system which was finally adopted 
was one giving a fairly uniform and rather soft illumination. 
The glare due to high intrinsic brilliancy was avoided by opal- 
escent shades, and the lamps were placed fairly high, so as to 
be well out of the field of vision and to give uniformity of 
illumination. 

There are two or three features of the general plan of illu- 
mination which are worth pointing out. Not only was it desir- 
able, from the standpoint of the store, to make an attractive 
display within, but the building should be made as attractive as 
possible to those on the street, and for this purpose those floors 
most immediately reached from the street—that is to say, the 
ground floor and the basement—have been illuminated more 
This gives an effect, upon 
entrance, of great brilliancy, makes an attractive store, and as 


brilliantly than the floors above. 


one goes up to the less brilliantly lighted floors the difference 
is not noticeable, the illumination there apparently seeming to 
be all that is required. 

Taking it all in all, the system adopted by Marshall Field 
& Company is, in many respects, noteworthy; but, on the other 
hand, there were so many special considerations influencing the 
decision that the conclusions reached are, in general, applicable 
to this particular store only. Of course, the results of the test: 
are valuable and convey a good deal of information, but since 
the main object seems to have been to produce & system of 
illumination which it was thought would be most attractive 
to a customer, and since other salesmen might hold different 
opinions, it would not be safe to adopt, without further con- 


sideration, this same method for another place. 


a 
Voaee* 
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THE EFFECT OF HUMIDITY ON STANDARD 
RESISTANCES. 

Some time since it was noted in the ELECTRICAL REVIEW 
that it had been found at the Bureau of Standards at Washing- 
ton that certain of the standard resistances were not perfectly 
constant, but varied from time to time, apparently with the 
seasons of the year. This matter was investigated and the 
results made known by Dr. E. B. Rosa. He found that the 
change in resistance seemed to be due to the effect of moisture 
upon the insulating covering of the manganin resistances. This 
covering was saturated with shellac, which is usually supposed 
to be waterproof, but which the investigation showed to be 
rather hygroscopic, taking up water sufficiently freely to change 
considerably the resistance of the standard. The metal itself 
was, of course, not at all affected, but it was shunted by the 
moisture in its covering. By proper drying the resistance 
could be brought back to its original point, but the difficulty 
here lies not only in the time and trouble required to do this, 
but the uncertainty of determining when the original state is 
reached, which can only be known when the resistance has itself 
returned to its original value, and even if this were not so 
troublesome the uncertainty regarding any particular resistance 
which has been unused for a time detracts very greatly from 
its value as a standard, and may, indeed, make it worthless. 

Dr. Rosa’s criticisms were replied to by Drs. Jaeger and Lin- 
deck who, however, seem to have overlooked the objections raised, 
for they compared the climate of Washington with that of 
Berlin, where the standards were made, much to the detri- 
ment of the former; pointed out that the effect of humidity 
did not reach to the metal, and laid stress upon the fact that 
the resistance could be returned to its proper value by careful 
treatment. These replies did not at all answer the criticisms 
made by Dr. Rosa, as is shown by an abstract of a later dis- 
cussion of the subject which appears upon another page of 
this issue. Dr. Rosa there insists upon the necessity for stand- 
ards which remain constant. Even though the resistance itsclf 
be not affected, it is the device as a whole that is employed, 


and it, as a whole, must remain constant, if it is to form a 


satisfactory standard. He shows again that the trouble lies 


with the insulating covering, and can be eliminated if shellac 
itself be not employed. Paraffin is satisfactory, as it is not 
affected by moisture, but it can not be used when it is desired 
to submerge the resistance unit in oil in order to control its 
temperature. The method by which he has succeeded in over- 
coming the trouble consists in thoroughly drying the shellaced 
resistance and while in this stage sealing it up hermetically in 
oil from which all water has been removed. 

The maintenance of accurate standards is of vital importance 
for scientific and commercial work as well, and such standards 
must be reliable in spite of atmospheric changes. The fact that 


one construction may produce a good standard for Berlin, but 


one unsatisfactory in Washington, does not help matters much, 
as the Berlin climate can not be imported with the standard. 
It is true, in some instances, that the atmospheric conditions 
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surrounding the instruments may be controlled; in fact, the 
Bureau of Standards at Washington probably has better con- 
trol over such matters than any other scientific institution in 
the world, but even this is only temporizing with the matter. 
What is necessary is a method of construction which will 
entirely avoid the trouble, and this, as already noted, has been 
devised at Washington where, we are happy to say, the Bureau 
of Standards seems to be living thoroughly up to its name. 


—— m 


A HIGH-RESISTANCE TANTALUM FILAMENT. 

One objection to the tantalum filament, which is common 
to all the new metallic filaments, is its comparatively low 
resistivity as compared with carbon. The result of this is that 
the length of the filament for normal voltages is excessively 
great, and since wire of the necessary fineness for small candle- 
power units designed for such voltages can not be made, the 
lamps are available only in large sizes. For this reason a 
description of a high-resistance tantalum, which appears in The 
Electrician (London), November 22, is interesting. ln this 
Mr. L. H. Walters describes a treatment of the tantalum fila- 
ment devised by the General Electric Company, and for which 
a British patent has recently been secured by the allied British 
Thomson-Houston Company. The method of treatment is 
simple, as it consists merely in passing an electric current 
through the tantalum filament for fifteen minutes while in an 
atmosphere of nitrogen at a gas pressure of fifteen millimeters 
of mercury. This treatment apparently increases the resistance 
of the filament three and three-fourths times. The action seems 
to be the conversion of the metal, in whole or in part, into a 
nitride of tantalum. 

An increase in the resistance of this order would make 
possible the manufacture of lamps of smaller candle-power, or 


the use of larger wire for lamps of candle-powers corresponding 


to those now put out. In either case the advance in the art 


is an important one, provided it be not obtained at too great a 
sacrifice. ‘That this may be so is indicated by Mr. Walters’s 
investigation of a filament treated in this way, though it 
should be said that apparently his study was limited to but 
a single filament, and moreover the process is new and prob- 
ably not yet fully developed. However that may be, he found 
that the treatment rendered the wire exceedingly brittle; so 
brittle in fact that after treatment he could not secure a piece 
of the filament more than about an inch long. This is a somewhat 
serious objection, since one of the valuable features of the tan- 
talum filament is its mechanical strength, and, on the other 
hand, a correspondingly great disadvantage of certain of the 
other newer filaments is their mechanical weakness. Since, 
however, there is but little information available, and that which 
Mr. Walters gives us is admittedly incomplete, judgment must 
be suspended until further results are available. It is much 
to be hoped that a more perfect method of treatment will be 


devised which will not render the filament so brittle. 
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LONG-DISTANCE POWER-TRANS- 
MISSION LINES. 


BY ERIO ADOLF LOF. 
(Oonoluded. ) 


To compute the capacity of a trans- 
mission line, let . 

C = Capacity in microfarads 

h = Height of wire above earth 

D = Distance between wires in inches 

d = Diameter of wire in inches. 

Then: 


The capacity per mile for one con- 
ductor to earth is 


C = 20039 microfarads. 
4h 
log d 


1 


The capacity of one wire per mile, as 
referred to the neutral point is 


—_ 0.03853 
C 2D microfarads. 


log - d | 
As the capacities on both sides of the 
neutral point are in series, this is equal 
to one-half the sum of the capacities of 
each wire as referred to the neutral point, 
and consequently the capacity per mile 
of a single-phase circuit is 


0.01 ide 


C= - - microfaraas. 


The capacity per mile for a three-phase 
circuit is equal to the capacity between 
one wire and the neutral point, thus 


Care —— >, microfarads. 
log © s log ? P. 
d 
If: . 
I = Charging current in amperes. 
E = Electromotive force between 
wires. 

Then: 


The charging current per mile of one 
wire, as referred to the neutral point, 
18 

p 


E 
I=Cx “yo X Ža Xn X 10 amperes. 


The charging current per mile of a 
single-phase circuit is 
lI=CxEx22xnx 10° amperes. 

The charging current per mile of a 
three-phase circuit is 


=C x y X2nrxXnx 10>; 
v3 amperes. 
The capacity effect is distributed over 
the total length of the circuit, and con- 
sequently the charging current will de- 
crease in ratio with the capacity from 
the beginning to the end of the line. 
In order to determine what effect this 
decreasing charging current has upon 
the line-voltage, we think of the capacity 
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as replaced by condensers spaced equally 
along the line. To simplify the calcu- 
lations, the general practice is to assume 
all the capacity as replaced by one single 
condenser located in the centre of the 
line. 

Table III shows the various properties 
and constants for different sizes of cop- 
per conductors. 

In the following is given an example 
of the calculations for a long-distance 
transmission line: 


V 


The volt-amperes deli 

4,000,000 

0.65 

The amperes per wire a 

4,705,882 

34,685 

The power-factor of loat 
of lag = 31° 45’. 

Step-down transformers 

Data: 
Copper loss = 1 per 
Inductance loss = 3 p 


= 47,0. 


TABLE III. 
PROPERTIES OF COPPER CONDUCTORS. 
mg 
n . Carrying Capacity in £ Constants for One 
d £ =- Weight are e e = Mile of Wire. 
4 £ $ a ane 
mo È £ ae ei $a g4 25 2 
e we o D i i 8.4 vs PS eg ro £ Ea -EA 
£ cz o 2 a = Qa ea = D Y ma ae 
d € n no gV ge & g mam g SE ža 
% 8 s SE 22 <g 4a <¢ dd ge sE Sy %5 
5 5 a Se 5 
z 5 a5 we ct 
2 3 f 388 p so ge SF&F P 32 E 
Nn A Pa om eh wh “heh “Lh D a SP | 
< + + m se) =a 
“2 “2 48 <8 A 
0000 460.0 211,600 641 3,382 100 133 166 200 18 .266 1.484 .0210 
24 1.576 .0192 
36 1.707 .0177 
48 1.799 0167 
60 1:871 .0161 
72 1.930 .0155 
. 000 409.6 167,800 509 2,687 79 105 132 158 18 .3835 1.521 0198 
l 24 1.614 .0188 
36 1.745 0173 
48 1:836 .0164 
60 1.909 .0156 
72 1.968 .0152 
00 364.8 133,100 403 2,129 62 83 104 125 18 .422 1.558 .0195 
24 1.651 0153 
36 | 1.784 .0169 
48 1.874 .0160 
60 1.946 .0154 
72 2.005 .0148 
0 824.8 105,500 820 1,688 49 66 83 100 18 .533 1.596 .0189 
24 1.688 .0175 
36 1.818 0166 
48 1.911 (0157 
60 1.982 0151 
l ` 72 2.042 .0146 
1 289.8 83,690 253 1,335 39 52 65 78 18 .671 1.633 .U186 
24 1.725 .0175 
36 1.856 0160 
48 1.949 .0154 
60 2.023 .0146 
| 72 2.079 0142 
2 257.6 66.370 202 1,064 31 41 52 62 18 .845 1.671 ‘0180 
© 24 1.764 0171 
36 1.893 0159 
48 1.986 .0151 
72 2116 0141 
| 116. 
3 220.4 52630 159 838 25 33 41 50 18 1.067 1.708 10176 
24 1.800 .0164 
36 1.931 .0155 
48 2.033 .0146 
eH Sue 
rate 154.01: 
4 204.3 41,740 126 665 20 26 33 40 18 1.364 1.744 1017! 
24 1,838 .0162 
36 1.968 .0152 
48 2.061 .0145 
60 2.122 .0140 
72 2.192 .0136 
Assume that 12,000 kilowatts are to Core loss 1 per cer 


be transmitted over a distance of fifty 
miles (including sag). The conductors 
will be of copper and the system three- 
phase, three-wire, delta-connected, sixty 


-eycles, using step-up and step-down trans- 


formers. The line pressure at the re- 
celving end of the line is to be 60,000 
volts, with a transformation ratio of ten. 
The power-factor of the load is eighty- 
five per cent. Find the necessary gen- 
erator capacity and voltage. 


The pressure between any wire and 


the 'neutral is n p pu = 34,688 volts. 


The energy delivered by each wire is 


12, 000 ; 
aoe 4.000 kilowatts. 


L 


Magnetizing current = 
A diagram of this conc 
in Fig. 6, where 
E a = Drop of potential 
= 1% X 34,688 = 347 
E a is in phase with the 
a E = Inductance loss 
34,688 = 1,041 volts. 
The angle E a E is 90°. 
I b = magnetizing curr 
136 == 2.72 amperes. 
I b is lagging ninety € 
O F. 7 
b I, 
1.36 amperes. 
The angle I b I, = 90°. 
E E, = v 347 + 1041 


— core loss = 1 
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sina E E = aa = 0.949; 
angle a E E, = 71° 38, 
and angle ` 
ck E, = 
50 
E c = 1,097 cos 39° 50’ = 843. 

c E, = 1,097 sin 39° 50’ = 7038. 
OE, = V (34,088 + 843)% + 703% = 
35,583 volts. 

This is the electromotive force at the 
high-tension side of the step-down trans- 
formers. 


therefore 


71° 35’ — 31° 45’ = 39° 


103 


in E i= = Q, : 
sin KORE, 35,583 0.0199 ; 


fore angle E O E = 1° 8’. 
As the power-factor of the load is 


eighty-five per cent, the current O I must 
he lagging behind the clectromotive force 


there- 


c 


TRANSMISSION 
CALCULATION, 


Fie. 6.—Lone-Dispranck LINE 


O E by an angle whose cosine is equal to 
0.85. This angle is 31° 45’, 
Od = 136 cos 31° 45’ = 115.64. 
Id = 136 sin 31° 45’ = 71.56. 
OT, =V (115.644 1.36)2+ (71.564+2.72)2= 
139 amperes. 
O I, is the current on the high-tension 
side of the step-down transformers. 
74.28 


sin I, O E = o 0.534; therefore 
angle LLO E = 32° 20', 
and angle 
I, O E, = 32° 20 + 1° 8 = 33° 
28". 


This is the phase displacement on the 
high-tension side of the step-down trans- 
formers. 


Line: 
Data: Length, including sag, fifty 
miles. Wires spaced seventy-two inches 
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apart. Copper conductors. Ohmic drop 
allowed, ten per cent. 


ae 26 miles ——e— 25 miles m 


Fic. 7.—LoNna-Distanck TRANSMISSION LINR 


CALCULATION. 


Volts drop = 10 per cent of 35,538 = 


3,553. 
3,553 


R I, = 3,558 ; R Se n 25.57 ohms. 


Fic. 8.—Lona-DISTANCE 'Ì RANEMISR10N LINE 
CALCULATION. 
; 25.57 
Resistance per mile = ,—-=0.511 ohm. 


50 

This corresponds to No. 0 B. & S. G. 
wire. l 

The following constants can at once 
be found from Table III shown. 

Resistance per mile = 0.533 ohm. 

Inductance per mile = 0.00204 
henry’s. 

Reactance per mile = 0.771 ohm. 

Capacity per mile = 0.0146 micro- 
farad. 

As mentioned before, we assume that 
the total capacity is replaced by a con- 
denser and located at the middle point 
of the line, Fig. 7. 

Fig. 8 is a diagram showing how the 
relations between electromotive force and 
current are affected by the last, half B-C 
of the line. 
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For twenty-five miles of No. 0 wire 
we get the following properties: 

Resistance = 0.5383 X 25 = 13.325 
ohms. 


Reactance = 0.771 X 25 = 19.275 
ohms. 
E, e = Resistance drop = 139 X 


13.325 = 1,852 volts. 
E, e is in phase with the current O I,. 
e E. = Reactance drop = 139 
19.275 = 2,680 volts. 
Angle E, e E. = 90° 
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Fra. 9.—Loxna-Diıisrance TRANSMISSION LINE 


CALCULATION. 


E, E, = V 1,852? + 2,680! = 3,258. 


2,680 Pn 
Sin e E, E. = 3,258 = 0.825; therefore 
angle e E, E. = 55° 29', 


and angle 
E, E. = 55° 29’ — 33° 28' = 22° 1’. 
E, f = 3,258 cos 22° 1’ = 3,015. 

f E. = 3,258 sin 22° 1° = 1,220. 
OE, = V (85,538 + 3,015)? + 1,220° = 
38,572 volts. 

O E, is the electromotive force at the 
middle point of the line. 


1,220 ren 
Sin E, O E. = 38,572. = 0.0317 3 there 
fore angle E, O E. = 1° 49’, 
and angle 


I, O E, = 33° 28’ + 1° 49’ = 38° 
17’. 

We have assumed all the capacity to 
be located at the point B and we must 
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now find what effect the charging current 
will have. This current, which branches 
off at B, is leading the electromotive force 
by ninety degrees (see Fig. 9, angle E- 
O I,). 

The capacity of fifty miles of No. 0 
wire is 0.0146 X 50 = 0.73 microfarads. 
Charging current X O I; = I I, = 2r X 
0.73 X 60 X 38,572 X 10-*= 10.61 
amperes. 

Angle I, g O = 90° 

From Fig. 6 we had: 

I, g = I d + 2.72 = 71.56 + 2.72 = 
74.28. 

O g = O d + 1.36 = 115.64 + 1.36 = 
117. 

From this we get: 

OL= Vig — LI +0 = 
v (14.28 — 10.61)?-117?=133.2 amperes. 
Sin I, O E. = LAL = 0.478; therefore 

angle I, O E, = 28° 35’. 

In the part of the line between A and 
B we have the same resistance and re- 
actance as in the section between B and C. 

For the section A to B we have: 

Resistance = 0.533 X 25 == 13.325 
ohms. 

Reactance = 0.771 X 25 = 19.275 
ohms. 

The drop, however, will be less, because 
the current in this section is only’ 133.2 
amperes. 

E. h = Resistance drop = 133.2 X 

13.3825 = 1,774 volts. 
h E, = Reactance drop = 133.2 X 
19.275 = 2,567 volts. 


2,567 
3,120 
angle A E. E, = 55° 29’, 
and angle i E, E, = 55° 29’ — 28° 35’ 
== 26° 5r. 

Eec i = 3,120 cos 26° 54’ = 2,783. 

i E, = 3,120 sin 26° 54’ = 1,412. 

O E, = V (88,572 + 2,783) + 1,412 = 

41,380 volts. 


= 142 
Sin E; O E, =- 41.38) 700345 ; therefore 


angle E. O E, = 1° 81’, 
and angle I, O E, = 28° 35’ + 1° 59’ — 
30° 34’, 

O E, is the voltage at the high-tension 
side of the step-up transformers, and the 
current O I, is lagging 30° 34’ behind 
O E,. 

The next step will then be to deter- 
mine what effect the step-up transformers 
will have upon the line electromotive 
force and the current. 

Assuming these transformers to have 


Sinh E. E, = = 0.825; therefore 
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the same characteristics as the step-down 
transformers, we get: 
Copper loss = one per cent. 
Inductance loss = three per cent. 
Core loss = one per cent. 
Magnetizing current = two per cent. 
From Fig. 10 we have: 
E, l = copper loss = 1% X 41,380 = 
414 volts. 
E, l is in phase with O I,. 
l E, = inductance loss = 3% X 
41,380 = 1,242 volts. 
Angle E, 1 E, = 90°. 
I, k = magnetizing current = 2% X 
133.2 == 2.66 amperes. 


Fig. 10.—LonG-DistTaNcE TRANSMISSION LINE 
CALCULATION. 


I, k is lagging 90° behind O E.. 
k I; = core loss = 1% X 133.2 = 
1.33 amperes. 
Angle I, k I, = 90°. 
E, E, = V414® + 1,242? = 1,309. 
1,242 
S Eya s 
Sn@kK, Es, 1,309 
angle 7 E, E; = 71° 35’ 
and angle m E, E, = 71° 35’ — 
30° 34’ = 41° 1’, 
E, m = 1,309 cos 41° 1’ = 988. 
m E, = 1,309 sin 41° 1’ = 859. 
O Ky = V(41,380 + 958)? + 859? = 
12.374 volts. 
859 
307 = 0.0203 ; hence 


angle E, O E; = 1° 10’, 


= 0.949 ; therefore 


Sin E, 0 KE, = 
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I, m = 133.2 sin 30° 34’ = 67.73. 

O n = 133.2 cos 30° 34’ = 114.68, 
O l= V (67.734266) + (114.684 1.33)'= 

135.7 amperes. 

o = 0.519; hence angle 

1, O E; = 31° 16, 

and angle I, O E, = 31° 16’ + 1° 10’ = 
32° 267. 

O E, is the voltage on the generator 
side of the step-up transformers between 
one wire and the neutral, multiplied by 
the transformer ratio. 

O I, is lagging 32° 26’ behind O E,, 
thus the true power-factor is 

cos 32° 26’ = 0.844. 

The line voltage is 

42,374 x V 3 = 73,300 volts. 
The regulation of the system is 
73,300 : 60,000 = 22% 

With a transformer ratio of 10 : 1, the 
generator pressure should be 7,330 volts. 

A standard generator voltage can, of 
course, be selected and the voltage drop 
compensated for through the taps which 
usually are provided in the transformers. 

The kilowatt capacity of the generators 
should be: 

42,374 x 135.7 X 3 x 0.844 _ 
10000 
14,560 kilowatts at 84.4 per cent power- 

factor. 
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Electrical Developments in 
Italy. 

Consul James E. Dunning, of Milan, 
Italy, reports that the official publication 
on electrical developments in Italy, is- 
sued by the factory inspectors, shows a 
rapid development in the use of elec- 
tricity as a motive power in that country, 
particularly in the northern provinces, 
where the manufacturing interests centre. 
The report for 1906 shows that at Milan 
alone about one-quarter of the total new 
work was put into operation, while de- 
velopment through the peninsula was gen- 
eral. There were 125 new plants built, 
and 114 existing plants made extensions. 
The new installations and extensions were 
divided as follows: Milan, eleven new 
plants and forty-three extensions; Turm. 
twenty-six and fifteen; Genoa, five and 
five; Venice, thirteen and eight; Rome. 
cight and three ; Florence, twelve and 
six; Naples, sixteen and seven, Marche, 
six and eight; Umbria, two and bes 
Lazio, four and two : Abruzzi, eight a 
two; Basilicata, two; Puglie, two; 
abria, two and one; Palermo, two an 
one; Sardegna, one, and government 
plants, one and eleven. 
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Lighting of a Large Retail Store.’ 


OME two years since, the house of 
Marshall Field & Company de- 
cided to take up the question of a 
more efficient method of illumination 
than the one used during the past ten 
or fifteen years, which consisted generally 
of the usual sixteen-candle-power incan- 
descent lamp installed in fixtures of 
various sizes from one to six lamps each, 
but with the exception of several hundred 
enclosed-arc lamps which were used in 
factories, shipping rooms, etc. The con- 
nected lighting load in 1905 amounted to 
about 32,000 lamps of sixteen candle- 
power; since which time there have been 
added some 25,000 lamps, making a total 
of about 57,000 lamps, connected load. 
Since a lighting load of such magni- 
tude called for the use of the most effi- 
cient method of illumination obtainable, 
Marshall Field & Company, through its 
engineering division, set about to find 
the most efficient form of illuminant 
which the market afforded, and to this 
end secured samples of nearly all types 
of electric lamps offered in this and Euro- 
pean countries, and tested and investi- 
gated each of them, in the hope of obtain- 
ing ultimately an illuminant best suited 
to the needs of the establishment. Real- 
izing from the outset that several of the 
lamps offered were still in the laboratory 
stage, yet it was considered none too early 
to take up the matter of tests of the 
various types of illuminants as fast as 
samples were obtainable. This testing ex- 
tended over a period of about eighteen 
months, during which time many data of 
more or less value were obtained, which 
I present here, in the hope that they may 
prove at least of some little value. 
Preliminary to this report, I wish to 
say that while no especially noteworthy 
methods have been employed in these 
tests, there have been possibly several new 
adaptations of known principles utilized 
as being the most direct and concrete in 
the results obtained, several of which were 
made possible by reason of the favorable 
local conditions present in the buildings 
under consideration. In the several tests 
hereinafter outlined, every care was given 
to safeguard the interests of each manu- 
facturer who furnished samples for tests, 
even going so far as to have a representa- 
tive of each present during the test of 


his lamps. Also, great care was exercised 
1A paper read before the Chicago section of the Illu- 


minating Engineering Society. October 10. Reprinted 
from Transactions for November. 


By Frederick J. Pearson. 


in the determination of the value of in- 
strument readings in order to reduce the 
error to a minimum. Also, this was true 
in the selection of the place and time for 
making such tests, so that altogether, I 
feel that every interest received a fair 
apd impartial test of the samples offered. 

In the determination of the compara- 
tive light intensity of the several illu- 
minants the photometer and luminometer 
were used, and the results very closely 
studied and considered, and several of 
the curves herewith presented give the re- 
sults of such readings. I wish to state, 
however, that far more value has been 
given to the comparative visual tests 
which were made than to the results ob- 
tained from any of the luminometer tests, 
the reason for which will appear later on. 

In the selection of an illuminant best 
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MARSHALL FIELD & CoMPpany’s CHICAGO DE- 
PARTMENT STORE BUILDINGS. 


suited to the needs of this establishment, 
there were presented several conditions of 
the utmost importance, both from an 
economic as well as esthetic viewpoint, 
and which I here present in tabulated 
form in the order of their importance in 
the tests outlined : 
FUNDAMENTAL REQUIREMENTS. 

(a) Efficiency: Least wattage con- 
sumption per mean hemispherical candle- 
power. 

(b) Color: Nearest approach to spec- 
trum. 

(c) Low maintenance cost: Renewals 
and labor per kilowatt-hour guaranteed. 
Long life average. 

(d) High intrinsic brilliancy: High 
light sources. Pleasing form of fixtures. 

(e) Least number of units: Multiple 
as against single units. Less total out- 
ages. 

(f) Flexibility: Meeting greatest num- 
her of merchandizing requirements. Mini- 
mum care and cost of glassware. 

(g) Accessibility: Minimum of ob- 


struction and inconvenience in trimming 
during business hours. 

(h) Adaptability to existing wiring: 
Minimum cost of change from 120 to 230 
volts wiring, if required. 

(i) Low first cost of lamp. 

(j) Low first cost of fixture. 

(k) Flat distribution curve. 

(l) Absence of bare light sources. 

In considering each type of illuminant 
the foregoing requirements were all care- 
fully taken into account and an effort di- 
rected toward the selection of the one which 
most nearly met the requirements shown. 
Several of the lamps tested showed up fa- 
vorably in a very high percentage of these 
items but failed in others, and in some 
cases where the lamps seemed to fill our 
needs the cost of renewals was such as 
to be prohibitive. Each manufacturer 
was invited to submit his own estimates of 
the cost of maintenance and efficiency, 
and such estimates were checked against 
the actual figures obtained in the field 
test made on the premises. In some cases 
there proved to be a wide difference in 
the laboratory as against the field test, 
showing the futility of trying to lay out 
a system of illumination based upon 
laboratory data, or the performance curve 
of a single unit, or series of tests upon 
single units. 

In the determination of the unit best 
suited to the needs of the purely mer- 
chandizing ends of the business as con- 
ducted by Marshall Field & Company, 
the engineers were confronted with a task 
of considerable magnitude which will be 
better appreciated when I state that there 
are not less than 200 sections, represent- 
ing almost as many different classes of 
merchandise. The problem consisted of 
selecting a form of illuminant having a 
flexibility such as would adapt it to 
the greatest number of the peculiar re- 
quirements of each section, and this re- 
quired, I might say, an individual 
analysis of the needs and peculiarities of 
each line of merchandise to be lighted, 
and also securing the personal opinions 
and suggestions of the general manage- 
ment, together with the heads of sections, 
all of which had to be thoroughly con- 
sidered and which had possibly the strong- 
est bearing upon the ultimate selection of 
the system of illumination now being in- 
stalled. 

In a previous paragraph I have stated 
that considerably the most value was 
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placed upon the results obtained from the 
comparative visual tests, conducted in the 
room as arranged in Fig. 3 and tested 
also with results shown under Tests 8, 
9 and 10. These official tests consisted 
in equipping a large room (150 feet 
square in this case) with two or more 
comparative types of lamps, one-half the 
room having one class of unit and the 
other half another class, the total energy 
or wattage consumption being practically 
the same for each half of the room: These 
tests, so conducted and checked by 
luminometer and life tests, seem to be 
the most satisfactory and only practical 
methods of obtaining concrete and trust- 
worthy data upon which to base a system 
of lighting for premises of such large 
area (in this case about thirty-five acres 
of floor space), and I wish to call es- 
pecial attention to the facility with which 
this kind of lighting test can be pre- 
sented to the generally non-technical 
mind of the layman or general manage- 
ment, who, after all is said and done, 
form the court of last resort when the 
practical needs of the business are to be 
determined—always keeping in mind, 
however, the correct engineering prin- 
ciples demanded in the problem. 

I am of the opinion that this form of 
testing will meet with favor, and I under- 
stand that it has also been used in some 
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Fig. 1.—ComparaTive ILLUMINATION CURVES. Usep IN Tests 1, 3, 


other very recent tests and proved very 

satisfactory in the results obtained. 
With the preceding remarks I shall 

give you a résumé of the tests conducted, 


with as many data as I can consistently, ground, and which includes all changes 


together with some data relative to the in wiring required for the installation of 
installation of the illumination system the new as well as the removal of the old 
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fixtures—amounting to about 5,000 old 
fixtures in all. 


CRES 


peciar FIXT 
6, 8 AND 9. 


cial form of 
talled may 
These fixtures (F'8: 
tin ct departure from 


Fics. 4 AND 5, SHOWING 


now being put in, and which, by the way, A word regarding the epe 
has been accomplished in a record-break- chain fixtures now being 108 
ing time of about forty days from the prove of interest. 

time when the 5,200 fixtures were on the 11) represent a dis 
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anything heretofore attempted in the fix- 
ture line, and are a fine example of the 
highest class of metallurgical art. They 
were designed by Marshall Field & Com- 
pany’s artists and engineers, acting under 
direct instructions of the management, 
and were wrought out by Chicago manu- 
facturers. 

While the several tests hereinbefore out- 
lined were made, using a short ceiling 
type of fixture giving very excellent re- 


Fig. 6.—Room ARRANGED FOR TEstT No. 1. 


sults, the extremely high ceilings and 
architectural treatment of the various 
floors rather favored a more ornamental 
type of pendent fixtures, which was 
adopted. These fixtures are neat, easily 
cleaned, accessible, and give a uniformly 
lighted ceiling without light spots and 
do away with the accumulation of dust 
around the canopies. 


CONDITIONS OF TESTS. 


Instruments—The instruments used 
consisted of a Weber photometer (prop- 
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erty of Armour Institute) and a modified 
Wheatstone bridge type of luminometer 
(property of the General Electric Com- 
pany). Each of ‘these instruments was 
calibrated before each test and was in 
charge of two expert observers. All volt- 
meters and ammeters used were of the 
Weston type and calibrated before each 
test. | 

Readings—The readings shown are the 
results of the mean of three tests in each 
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Unit Space—A unit space of twenty- 
two feet square was selected as the most 
convenient, as it represented a typical 
condition on all floors of two of the build- 
ings, and nearly so for two other build- 
ings, in which the similar space was 
twenty-two feet by twenty-six feet, so 
that the first-named unit space was near 
enough to the average for the purpose of 
these tests, and in each test the result 
shown was the mean of the averages of 
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Fig. 7.—Room ARRANGED FOR TesT No. 4, wiru Two OF THE NEW CHAIN PENDENT 
FIXTURES IN BACKGROUND. Fie. 8.—SHOWING OLD TYPE OF FIxTURESs, TEsT No. 5. Fic. 9.—Room ARRANGED FOR Test No,,6. 


unit space by three observers (the writer 
acting as the third observer in all cases). 

Voltage—Some fluctuation in voltage 
was noted during the several tests, but 
was so slight, when compared with the 
area tested and length of time consumed 
in test, as to render same of no moment. 

Stations—The number of stations em- 
ployed in each test seemed ample to obtain 
the mean values of illumination for each 
panel or unit ‘space. Fig. 2 shows the 
plan of lamp and test-station locations in 
a number of the tests. 


five stations in each of four panels or 
unit spaces. Fig. 2 shows three unit 
spaces with test stations. 

Distances—All readings were taken on 
the plane of the counter, thirty-two inches 
above the floor. Vertical distances from 
the counter level to the lamps are shown 
in Fig. 1 for the various tests. 

Light Sources Per Unit of Space—The 
number of light, sources used in each unit 
of space (twenty-two-inch square panel) 
varied with the type of illuminant under 
test, and the scheme of lighting advocated 
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by the several manufacturers, as shown by 
the floor plans and tests. 

Glassware—Several forms of globes 
and shades and reflectors were used in 
these tests, all of which are noted in tests. 

General Conditions of Tests—All tests, 
excepting comparative visual, were made 
after 7 P. m. and under every-day mer- 
chandizing conditions, so far as was pos- 
sible, excepting the presence of customers 
on the floor. 

Lamps—aAll tests were made after the 
lamps had been burning 200 hours. 

An analysis of the several tests and 
curves herewith presented will prove 1n- 
structive, and especially so as regards the 
comparison of the new types of illu- 
minants as against the usual sixteen- 
candle-power carbon lamp. For instance, 
Tests 1, 2 and 5 show a much greater 
foot-candle intensity at the counter height, 
with one-half the energy consumption, 
and at almost twice the distance between 
the plane of counter and the source of 
light, as shown in Test 5; which fact, 
to my mind, justifies the policy of higher 
intrinsic brilliancy in modern systems of 
illumination. 

The net economic results of such a dif- 
ference in efficiency of these two systems, 
when applied to a connected load of the 
size under consideration, will be at once 
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policy to junk the sixteen-candle-power 
lamp installation and install the modern 
system of higher intrinsic brilliancy, or, 
what is the same thing, a system of units 
worked at a higher current density and 
consequent higher temperature. 

The curves in Fig. 1 show the relative 
distribution and variation of illumination 


Fic. 10.—GENEKAL EFFECT ON CEILING OF 
NERNST AND GEM INSTALLATIONS. 


for tesi stations—1, 2, 3, 4 and 5 in the 
Nernst and Gem lamp tests. Fig. 1 also 
shows the relative location of lamps. above 
the test stations, and their height above 
the test plane or counter. 


RESUME 


After careful consideration of all ques- 
tions involved both from a merchandizing 
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First basement of all buildings—3.5 to 
4 candle-feet at plane of counter. 

Second and third basements—2.25 to 
2.5 candle-feet at plane of’ counter. 

There are some exceptions to the above 
general rules, as in the case of factories, 
storerooms and special merchandizing 
sections, but, generally speaking, the 
above will give a fairly good representa- 
tion of the system as laid out and in- 
stalled. By reference to the typical floor 
space, a general idea of the size of units 
may be obtained, as laid out on the first 
and upper floors. As will no doubt occur 
to most of you, the above figures indicate 
a relatively high candle-foot intensity, es- 
pecially on the first floor, but the trend of 
all lines of business seems to be in the 
direction of more light for the same 
money expended, rather than the same 
amount of light used heretofore at a lesser 
total cost. While this is true, yet Mar- 
shall Field & Company feel that in 
installing the present, system of lighting 
they may reasonably expect and hope to 
obtain more light, and at the same time 
effect a large saving in the cost of current 
annually. 

In conclusion I wish to say that of 
necessity I have been unable to give you 
much data upon the Nernst lamp now 
being installed on the premises, as the 
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apparent, and is of such tremendous im- 
port from 4 financial standpoint as to 
call for a rapid change to a more efficient 
system of lighting, even though the sys- 
tem adopted may be susceptible of some 
improvement in a short time, provided 
the cost of such improvements are a com- 
paratively gmall percentage of the first 
vost of the installation. Therefore it will, 
under the showing, be sound business 
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and engineering standpoint, the following 
foot-candle intensity of illumination was 
decided upon as a general basis from 
which to lay out the system which would 
best meet the requirements of the busi- 
ness : 

First floor of all buildings—4.5 to 5 
candle-feet at plane of counter, 

All floors above the first floor—2.5 to 
3 candle-feect at plane of counter. 


Fic. 12.—SHOWING LAMPS ARRANGED FoR Test No. 5, 
BUT WITH THE SURROUNDINGS OF Tesr No. 9. 


direct-current multiple lamp which was 
developed largely through the seer 
brought to bear by Marshall Field 

Company has not been in service ee 
enough to enable the writer to obtain an 
compile any accurate data upon the per 
formance of the new system. We, how- 
ever, think we have in this installation 
one of the best and largest of its kind 7 
the world, and have had the courage 80 
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confidence to install and pay for a radi- 
cally new system of illumination, even at 
a time when there exists such a chaotic 


condition of the lamp situation. 


LIFE TESTS. 


Rated Rated | Test 
C. P. Volts. | Volts. 


Type of Unit Tested. 


To | 
Gem carbon filament...... | 56 | I4 , M4 
Tantalum ......sesesssseos. | 40 114 114 
Tungsten (multiple)....... | 116 =| 116 
i p 
Carbon 16 C. P. standard. | 6 | 14 ; I4 
W ` 28 228 


Nernst (multiple) glower.. 


——— 


Heicleney. *| 200 hours 
ean 
Mean 
Horizontal Life 
C P al Hours, | Hours. 
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Watts per square foot: 1.10. 
Candle-feet at plane of counter: 3.42. 
Color of illuminant: white. 

Number of stations: 4 X 6 = 24. 


Efficiency | 
Initial | atend of | &VOTaRe | average 


75 = 550 


2.55 2. 
2.10 2.68 825 490 
Black at 700 
1.29 1.56 Broken . Let fall during 
test. 
8.10 | 3.25 | 480 600 | 
2.50° 2.65* i 471 510 


* Mean hemispherical candle-power. 
Note.—It should be noted that the above life tests were made upon lamps as manufactured and furnished 


nearly twelve months agu; also that they were made using direct-current for alternating-current glowers in the 


Nernst test. 


SCHEDULE OF TESTS. 

Test No. 1. (See Fig. 6.) 

Location: second floor, east building. 

Time: 11 to 12 P. M. 

Voltage: 114 to 115. 

Unit space: four ; pancls twenty-two 
feet by twenty-two feet. 

Number of light units per panel: five. 

Type of lamp: 125-watt Gem. 

Fixture: special (shown in Fig. 5). 

Glassware: nine-inch Holophane bowl 
reflector. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: merchan- 
dise, dress goods, carpeted floor, white 
walls. 

Total square feet: 1,936. 

Total watts: 2,500. 

Watts per square foot: 1.296. 

Candle-feet at plane of counter: 3.96. 

Color of illuminant: yellow to white. 

Number of stations: 4 X 6 = 21]. 

Number of observations: 3 X 24 == 72. 

General remarks: exposed to reflection 
of white wall ; distance from plane of 
counter to source, eleven feet eight inches. 
Test No. 2: 

Location: second floor, east. 

Time: 7 P. M. 

Voltage: 228 to 230. 

Unit space: four; panels twenty-two 
feet by twenty-two feet. 

Number of light units per panel: two. 

Type of lamp: three-glower, alternat- 


‘Ng-eurrent Nernst. 


Fixture: regular ceiling housing. 
Glassware: eight-inch alabaster globe. 
Ceiling height: fifteen feet four inches. 


Character of surroundings: dress 


goods, carpeted floor, white walls, mahog- 


any fixtures. 


Total square feet: 1,936. 
Total watts: 2,112. 


Number of observations: 3 X 24 = 72. 
General remarks: note test was made 
using alternating-current type of lamp 
on direct current. Distance from plane 
of counter to source, eleven feet seven 


inches. 
Test No. 3. 
Location: first floor, east building. 
Time: 8 to 10 P. ™. 
Voltage: 114 to 115. 
Unit space: four; pancls twenty-two 
feet by twenty-two feet. 
Number of light units per panel: five. 
Type of lamp: 250-watt, Gem. 
Fixture. (See Fig. 5.) 
Glassware: nine-inch Holophane bowl 
reflectors. 
Ceiling height: eighteen feet one inch. 
Character of surroundings: sundry 
merchandise, white walls, wood floor, 
mahogany fixtures. 
Total square feet: 1,936. 
Total watts: 5,000, 
Watts per square foot: 2.56. 
(‘andle-feet at plane of counter: 5.63. 
Color of illuminant: yellow to white. 
Number of stations: 4 X 6 = 24. 
Number of observations: 3 X 24 = 72. 
General remarks: Exposed to mirrors. 
Distance plane of counter to source, 


fourteen feet six inches. 
Test No. 4. (See Fig. 7.) 
Location: first floor, east building. 
Time 8 P. M. 
Voltage: 228, alternating current. 
Unit space: four; panels twenty-two 
feet by twenty-two fect. 
Number of light units per panel: two. 
Type of lamp: six-glower, alternating- 
current Nernst. 
Fixture: Ceiling canopy. 
Glassware: ten-inch sand-blast globe. 
Ceiling height: eighteen feet. 
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Character of surroundings: sundry 
merchandise, white walls, wood floors, 
mahogany fixtures, 

Total square feet: 1,936. 

Total watts: 4,644 alternating current, 
4,224 direct current. 

Watts per square foot: 2.40 alternating 
current; as corrected for direct-current, 
2.17. 

Candle-feet at plane of counter: 5.04. 

Color of illuminant: white. 

Number of stations: 4 X 6 = 24. 

Number of observations: 3 X 24 = 72. 

General remarks: Deduction of ten 
per cent in wattage should be made for 
direct-current lamp. 

Distance plane of counter to source: 
fourteen feet six inches. 


Test No. 5. (See Fig. 8.) 
Location: second floor, middle build- 


ing. 

Time: 7 P. M. 

Voltage: 114, 115, 116. 

Unit space: four; panels twenty-two 
feet by twenty-four feet. 

Number of light units per panel: 
twenty-four lamps, four fixtures. 

Type of lamp: standard 3.1-watt, six- 


.teen-candle-power carbon. 
Fixture: regular eight-foot (six lamps 


cach). 

Glassware: six-inch ground-glass shades. 
Ceiling height: fifteen feet four inches. 
Character of surroundings: general 

merchandise, mahogany fixtures, carpeted 


floors, white walls. 

Total square feet: 2,288. 
Total watts: 4,800. 

Watts per square foot: 2.48. 
Candle-feet at plane of counter: 3.11. 
Color of illuminant: yellow to red. 
Number of stations: 6 X 4 = 24. 
Number of observations: 3 X 24 


—_— 
— 


tes 
General remarks: this is the general 
svstem that was used throughout the 


premises up to October 1, 1907. 
Distance plane of counter to source: 


four feet two inches. 


Test No. 6. (See Fig. 9.) 
Location: second floor, east building. 


Time: 8 P. M. 
Voltage: 114 to 115. 
Unit space: four; panels twenty-two 


feet by twenty-two feet. 
Number of light units per panel: five. 


Type of lamp: eighty-five-watt tanta- 
lum. 

Fixture. (See Fig. 4.) 

Glassware: nine-inch Holophane re- 
flector. 

Ceiling height: fifteen feet four inches. 


Character of surroundings: dress 
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goods, dark walls and ceiling, carpeted 
floor, mahogany fixtures. 

Total square feet: 1,936. 

Total watts: 1,700. 

Watts per square foot: 0.88. 

Candle-feet at plane of counter: 3.15. 

Color of illuminant: white. 

Number of stations: 4 X 6 = 24. 

Number of observations: 3 X 24 = 72. 

General remarks: note the high efti- 
ciency of these tests, although made un- 
der dark walls and ceiling. 

Distance from source to plane of coun- 
ter; eleven feet eight inches. 

Test No. 7%. 

Location: second floor, annex. 

Time: 4 to 6 P. M. 

Voltage: 114 to 116. 

Unit space: six; panels twenty-two feet 
by twenty feet. 

Number of light units per panel: one. 

Type of lamp: diffused enclosed arc 
lamp. : 

Fixture: regular housing. 

Glassware: concentric reflector and 
selective color shade. 

Ceiling height: fifteen feet. 

Character of surroundings: 
goods, white walls, 
mahogany fixtures. 

Total square feet: 440. 

Total watts: 600. 

Watts per square foot: 1.25. 

Candle-feet at plane of counter: 3.95. 

Color of illuminant: bluish-white. 

Number of stations: five. 

Number of observations: 2 X 5 = 10. 

Distance from source to plane of coun- 
ter: eight feet ten inches. 

General remarks: whil@ this illuminant 
shows excellent efficiency it was not con- 
sidered available for the needs of this 
particular business on account of color. 
Note that this test was made in 1903, 
using special glassware. 


Test No. 8. 

Location: second floor, east. 

Time: 10 a. M. to 4 P. M. 

Voltage: 114 to 115. | 

Unit space: fifteen; panels twenty-two 
feet by twenty-two feet—one-half of floor 
area. 

Number of light units per panel: five. 

Type of lamp: four 125-watt, one 
187%-watt Gem lamps. 

Fixture: (See Fig. 5.) 

Glassware: nine-inch Holophane bowl 
reflector. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: dress goods, 
white walls, carpeted floors, mahogany 
fixtures. 

Total square feet: 7,20. 


fancy 
carpeted floors; 
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Total watts: 10,305. 

Watts per square foot: 1.42. 

Candle-feet at plane of counter: 3.96. 

Color of illuminant: yellowish-white. 

Number of stations: ten. 

Number of observations, 10 X 10 = 
100. 

General remarks: this test was com- 
pared, visually, with Tests 9 and 10 by 
eight to ten observers. 

Test No. 9. ; 
Location: second floor, east building. 
Time: 10 a. M. to 4 P. M. 

Voltage: 114 to 115. 

Unit space: fifteen; panels twenty-two 
feet by twenty-two feet. 

Number of light units per panel: five. 

Type of lamp: eighty-five-watt tanta- 
lum. 

Fixture: (See Fig. 4.) 

Glassware: nine-inch Holophane “Pa- 
goda” reflector. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: china and 
glassware, dark walls and ceiling, car- 
peted floors, mahogany fixtures. (See 
Fig. 12.) 

Total square feet: 7,260. 

Total watts: 6,375. 

Watts per square foot: 0.88. 

Candle-feet at plane of counter: 3.15. 

Color of illuminant: white. 

Number of stations: ten. 

Number of observations: 10 X 10 = 
100. 

General remarks: this test shows re- 
markable efficiency, and if the life per- 
formance can be prolonged would prove 


_a satisfactory illuminant of the highest 


efficiency. It was compared with Tests 
8 and 10 by eight or ten observers. 
Test No. 10. 
Location: second floor, east building. 
Time: 10 a. M. to 4 P. M. 
Voltage: 228 to 230. 
Unit space: fifteen; panels twenty-two 
feet by twenty-two feet. 
Number of light units per panel: two. 
Type of lamp: three-glower Nernst. 
Fixture: regular housing. 
Glassware: eight-inch alabaster globes. 
Ceiling height: fifteen feet four inches. 
Character of surroundings: dress 
goods, white walls and ceiling, carpeted 
floor, mahogany fixtures. 
Total square feet: 7,260. 
Total watts: 10,200. 
Watts per square foot: 1.41. 
Candle-feet at plane of counter: 3.61. 
Color of illuminant: white. 
Number of stations: ten. 
Number of observations: 10 X 10 = 
100. l 
General remarks: compared with Tests 
8 and 9 under similar surroundings. 
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The New Woodland Central 
Office of the Bell Telephone 
Company of Philadelphia. 

In order to provide for the rapid in- 
crease in subscribers in West Philadel- 
phia, the engineering department of the 
Bell Telephone Company of Philadelphia 
determined, in the latter part of 1905, that 
it would be necessary to provide additional 
plant facilities in West Philadelphia by 
October, 1907. Plans to accomplish this 
end were started early in 1906, and the 
actual work preliminary to the creation 
of the Woodland central-office district was 
started in July, 1906, at which time 
ground was broken for a new building. 
In addition to the building construction 
it was necessary to provide new cable svs- 
tems in order to have sufficient facilitics 
to take care of the subscribers in the new 
district, as the main cable runs already 
established all terminated in the Preston 
central office. New conduit runs of 
4,100 and 850 feet, respectively, were run 
in the new district, and a fifty-four-duct 
run was made from a new office manhole 
in the new district to the central office. 
The new conduit runs, together with the 
existing runs, included 28,715 feet of 
440-pair, twenty-two-gauge cable; 755 
feet of 330-pair, ninetcen-gauge cable: 
390 feet of 220-pair, nineteen-gauge cable, 
and 400 feet of 220-pair wool cable. This 
was pulled in at a cost of $34,500. 

The work of rearranging the 3,503 sub- 


scribers’ stations, which were established 


on 1,863 lines, was started by the plant 
department in August, 1907. A compli- 
cation which involved considerable extra 
handling and engineering was found m 
the fact that the equipment of thé Wood- 
land office was designed for four-party ma- 
chine ringing. This necessitated regroup- 
ing all the six-party lines which had been 
established for subscribers in the Pres- 
ton district. Where there were more than 
four parties operating on the same cable 
an additional cable pair, and, in many 
cases, a loop, had to be provided. 

In addition to the changes required to 
place Woodland on a four-party basis, the 
six and two-party lines were regrouped 
by operating the complement of stations 
of a line on one cable pair. to provide re- 
lief for new business in localities where 
the cable plant was congested. This also 
required reversing the loops of 130 sta- 
tions at subscribers’ stations. 

The equipment was supplied by the 
Western Electric Company, and portions 
of the central-office equipment were 
turned over to the maintenance foree 1 
the latter part of August. Tests were 
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immediately started on this completed 
equipment. Jointly with this tests were 
made on the eleven underground cables 
as fast as the construction department 
could get them in on the Woodland main 
distributing frame. When the trouble 
located by these tests on both sections of 
the plant was cleared, the work of con- 
necting the subscribers by closing in 
jumpers on the main distributing frame 
to the new office was commenced. In 
advance of closing in on the jumpers on 
the Woodland main distributing frame, 
paper tags were placed between the con- 
tacts of the cutoff coils at Woodland, 
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out of the Preston switchboard. Imme- 
diately after removing the heat-coils at 
Preston the tags in the cutoff relays 
at Woodland were pulled, thereby con- 
necting the lines to the Woodland equip- 
ment. This last operation required less 
than one minute. The final operation in 
the central office was to close in 190 taps 
on the Woodland main distributing frame, 
to regroup such of the party lines whose 
taps were cut on the Preston main frame, 
and which could not be closed in before 
the transfer. 

A voltmeter test was made of all sub- 
scribers’ lines terminating in Woodland, 
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struction. The interior is finished in 
marble, tile and cement, with wooden 
floors, and sheet-metal and wood for 
doors, window trims, etc. 

The first floor contains the terminal 
room and quarters for the contract and 
plant departments. The second floor 
contains the operating, retiring and lunch 
rooms. 

The building has been designed to ac- 
commodate a switchboard and associated 
apparatus having a capacity of 10,500 
lines, with equipment installed at present 
for 4,900 lines. Of the twenty-five 
switchboard positions installed for han- 
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thereby allowing the lines to stand open 
at Woodland and preventing interruption 
to service on the subscribers’ lines, which 
at that time were operating as Preston 
subscribers’ lines. Tests were then made 
between the two switchboards to verify 
the work done and to ascertain that all 
subscribers were accounted for and prop- 
erly grouped. 

The. cutover was made on October 19. 
At 8.55 Pr. mM. the maintenance force at 
Preston was notified to start connecting 
the 200 taps made on the main distribut- 
ing frame, so that the six-party lines and 
some two-party lines could be regrouped. 
This required four minutes. At 9 P. M. 
the Preston maintenance force was noti- 
fied to pull out the heat-coils on the 
Preston main distributing frame, thereby 
cutting all lines except the thirty six- 
party lines referred to in the foregoing 


and all trouble cleared before 3 A. M., 
October 20. Changing the call-number 
cards on subscribers’ telephone sets was 
started on Saturday, October 19, and com- 
pleted on Sunday, October 20. On Sun- 
day, October 20, the thirty six-party lines 
working in Preston were cut over, and 
the loops of 130 stations were reversed. 

The addition of the Woodland ex- 
change provides West Philadelphia with 
ample central-office equipment for the 
next few years. There are at present 
16,701 stations in West Philadelphia. 
These are divided as follows: Preston, 
6,947; Belmont, 6,156; Woodland, 3,598. 

The new building is L-shaped, measur- 
ing sixty-five feet on Woodland avenue 
and 124 feet on Fifty-fourth street. It 
is of flreproof construction, built of brick 
with limestone trimmings, slate roof, 
steel and concrete floor and roof con- 


dling originating business, and ten posi- 
tions for incoming business, fourteen and 
eight, respectively, were cut into service 
at the opening of the office. 

The design and construction of the 
building and the central-office equipment 
are considered superior to those of any 
other building and central-office equip- 
ment in Philadelphia. The cost of the 
building is estimated at $81,000, and the 
equipment at $100,000. 

The Woodland building is the four- 
teenth central-office building in Phila- 
delphia. These are as follows: Belmont, 
Preston, Spruce, Filbert, Lombard, Mar- 
ket, Tacony, Chestnut Hill, Frankfort, 
Oak Lane, Germantown, Manayunk, Pop- 
lar and Woodland; and there are also in 
course of construction the Diamond and 
Dickinson central offices. 
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ECONOMIC CONSIDERATIONS ON THE 
MANAGEMENT OF PLANT.’ 


BY W. H. PATCHELL. 


As the majority of the members of this 
association are engaged in the supervision 
and operation of existing plants, rather 
than in the design and erection of new 
work, a few thoughts concerning the 
economical operation of plants may be 
more profitable than an academical dis- 
sertation on design. 

In spite of tempting offers from 
authorized undertakers, either municipal 
or private, and the well-scasoned allure- 
ments of the promoters of bulk supply 
schemes, the majority of large institutions 
still generate their own supply. In many 
cases the amount of steam used for the 
electric light engines is small as compared 
with the amount used for heating and 
other purposes, so that even in the event 
of electricity being bought outside, the 
domestic demands for steam would pro- 
hibit the shutting down of the boiler 
plant. In several American cities steam 
is supplied through mains laid in the 
streets, and in some cases operated as a 
by-product by electric supply companies. 
In some cities private plants have been 
taken over by the electric supply com- 
panies who have undertaken the heating 
business with results satisfactory to both 
sides, but there are at present no records 
of such service being undertaken in Eng- 
land. The present price of coal and the 
thirst for information displayed by local 
government boards render economical 
working of the whole of their plant more 
than ever important to engineers-in- 
charge. 

Water is often taken from the mains 
when it might more profitably be taken 
from a well on the premises. ‘l'wenty 
years ago the number of tube wells in 
' the London basin was very small. The 
older class of well-sinkers stoutly main- 
tained the necessity of a costly sunk well, 
with perhaps a tube or tubes at the bot- 
tom of it. Gradually, however, the bored 
well proved its reliability, and the low 
price and simplicity of the system have 
led to a popularity which some years ago 
would have appeared impossible, or at 
any rate quite improbable. Direct-act- 
ing steam well pumps are in many cases 
looked upon as “steam eaters,” and the 
disadvantage of having to draw the rods 
and bucket has led to the adoption of 
geared pumps, or, when the water supply 
is plentiful, of the air-lift system, which 


ct of the presidential address delivered before 
bce association ot Engineers-in-Charge, of Great 
Britain, November 18, 1907. 
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can claim a record for capacity, and 
couples reliability with the advantage of 
having all the working parts on the sur- 
face, and an economy at any rate well 
within the range of commercial require- 
ments. When a change from supply from 
the mains to a well on the premises is con- 
templated, the class of water obtainable 
in each case must be considered. Ques- 
tions of pollution and sand must also be 
considered. In many cases an air-lift or 
a borehole pump may be driven from an 
existing large engine, and the extra cost 
of working the pump is hardly percept- 
ikle. Even when a special engine is em- 
ployed the cost of fuel on a well-designed 
plant is small. 

It is not economical to feed impure 
water into a boiler. If the water is of 
a scale-forming nature the loss in heat 
is very serious, owing to the deposit of 
scale on the tubes or plates. If only 
sludge, or a concentrated solution of salts 


-is formed, the loss in blowing off is also 


great, although in these latter cases the 
cost of labor in cleaning is less than when 
hard scale has to be removed. One of the 
simplest and most efficient forms of puri- 
fier is the open heater. Many varieties 
are on the market, differing rather in 
the application than in principle. When 
such a type can be used it is certainly 
preferable to a system which turns the 
pumproom into a whitewash factory, 
with an uncertain outlet for the by-prod- 
ucts. 

The great rise in the price of coal has 
necessitated the consideration of the more 
economical use of it and of the possibility 
of using cheaper qualities. Many users 
who previously burned large coal have 
found relief in the use of small or nut 
coal, not only in connection with mechan- 
ical stokers, but also for hand-fired 
boilers. Where the draft is poor or 
the grates small, necessitating a large 
combustion per square foot, a grade of 
fuel which will permit an ample amount 
of air to pass through it is essential. 
There are several forms of fire-bar de- 
signed to burn small coal, but a bar of 
the usual shape, with small air spaces, 
will serve very well with a normal draft 
if the stoker can only be persuaded to 
keep his fires thin. Thin firing is espe- 
cially important with small Welsh coal 
of the drier kinds, as if a mistake is then 
made and the fire worked too thick, the 
application of the pricker only results in 
making matters worse, and the fire is 
quickly poked out. Steam jets under the 
grates form a simple, though rather 
noisy, means of assisting the draft, but 
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unless the nozzles are carefully watched 
the proportion of steam blown under the 
grates to that evaporated by the boiler 
assumes most uneconomical dimensions, 
twelve to fifteen per cent being by no 
means unusual. The jets are also apt to 
cause local heating and damage to the 
boiler plates and fire-bars. 

Where the draft can be assisted by a 
fan it will be found much more econom- 
ical than the steam jet method. Forced 
draft has an advantage, as regards the 
size of the fan required, as the air blown 
under the grates alone has to be handled, 
while an induced-draft fan has to handle 
the same weight of air, in addition to the 
gases of combustion, at a higher tem- 
perature, and consequently increased 
volume. The induced-draft system is 
generally preferred where the chimney 
draft only has to be assisted occasionally, 
such as on peak loads, and it has the 
advantage that the ashpans then need no 
alteration, but may be left open, and 
there is no chance of flames being blown 
out of the fire-door. It has a disadvantage. 
however, when dry Welsh coal is being 
burned, as grit is more likely to be ejected 
from the chimney. To get the best results 
when hand-firing, the air admission and 
also the chimney dampers used need 
careful manipulation, and this is a strong 


point in favor of mechanical stoking, as 


then the ideal conditions of long runs 
without opening the doors may be 
realized. 

Gas analysis has of late years received 
attention, though for many years it was 
ignored alike by experts when testing 
steam boilers and by the users of boilers; 
it is only of late years that the percentage 
of CO, in the flue gases has been 
recorded on boiler tests. Thousands of 
tons of coal are wasted yearly by the neg- 
lect of the subject. The average amount 
of CO, in the gases may be taken at 
about seven per cent, which means & loss 
of twenty-six per cent in the calorific 
value of the fuel. Greater care would im- 
crease the percentage of CO, to, Say; 
twelve per cent, which means a loss of 
fifteen per cent only, and would repre 
sent a saving of ten per cent, which 
would quickly pay for the apparatus 10- 
volved. The benefit of recording the 
CO, in the flue gases was first realized 
in Germany, whence the earlier types of 
instruments were developed. Since their 
introduction into England many of th: 
faults in the earlier types have been elim- 
inated, and some of those now on the mar- 
ket merit a much larger recognition than 
has yet been accorded to them. In many 
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German works it has long been the custom 
to pay the stokers a premium on the amount 
of CO, recorded, with beneficial results. 
A sighthole, to enable the stoker to see 
the combustion without opening the fire- 
door, is a very useful adjunct to a fur- 
nace, a8 an intelligent stoker soon notes 
what color indicates that the boiler is 
doing its best, and learns how to regulate 
his operations to obtain that color. When 
boilers are set in a battery the hole can 
only be placed in the front, but the best 
place is at the side, behind the bridge. 

Purchase of fuel by analysis is very im- 
portant, but when we consider the ease 
with which coal merchants can sell their 
stock, it is not surprising that they do 
not generally view the system with favor, 
and resent the incorporation of such 
clauses in their contracts. More united 
effort will be needed to get them educated 
up to this equitable method of buying 
fuel. Experience gained by several years’ 
trial has proved to me that sampling and 
analysis may be done quite commercially 
under a contract which states the amount 
of volatile hydrocarbons and ash allow- 
able, with a penalty if the amount of ash 
is exceeded. 

Air leakage through boiler settings is 
a common cause of low efficiency, not only 
in the case of water-tube boilers, but also 
in shell boilers of every type excepting 
the wet-back marine. Asbestos rope is a 
most useful draft stopper when either 
built in between the brickwork and the 
boiler, or caulked lightly in afterward. 
It is sufficiently elastic to allow the boiler 
to expand when hot without moving the 
brickwork. Cracks in walls should be 
promptly stopped. In some cases where 
the ashpans are fitted with doors the 
stokers are apt to regulate the draft by 
them, and to leave the full chimney suc- 
tion on the boiler and setting. It is bet- 
ter practice to regulate by the outlet 
damper. 

Mechanical stokers have, unfortunately, 
too often been recommended like patent 
medicines, but the purchasers have found 
that stokers doing excellent service under 
certain boilers are useless under others. 
Of late years much more thought and 
skill have been ‘applied to the problem, 
with a resultant gain to all concerned. 
Even now, due to competition, the makers’ 
estimates are apt to be too sanguine, and 
best results not only in economy of fuel, 
but particularly as regards repairs, may 
often be obtained when working the ma- 
chines below their rated capacity. When 
selecting a stoker more care than is some- 
times displayed should be taken in choos- 
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ing a type which will burn different 
classes, and certainly different sizes, of 
fuel. For instance, if a stoker is ar- 
ranged to burn only clean nut, as the 
market sometimes calls for more nut than 
is made, the price is inflated. Smaller 
grades are tried, but the waste due to 
riddling through the grates is then ex- 
cessive, and the lesser evil is to continue 
burning nut, as the design of stoker has 
debarred the use of the cheaper fuel. 
Where only one or two boilers are in use 
no saving in labor can be made by the 
adoption of mechanical stokers, as the 
man who is necessary to tend the stokers 
might as well do the firing himself. A 
saving may, however, sometimes be ef- 
fected on the class of fuel used, but this 
saving must be very definite to be com- 
mercial, as the upkeep of the stoker has 
to be provided out of it. 

Steam superheating, although increas- 
ing rapidly in favor, is still conspicuous 
by its absence in many plants where it 
could very readily be adopted with a dis- 
tinct gain in economy. No matter whether 
the steam is to be used in an engine or for 
heating purposes, the gain due to super- 
heating is very marked. The ill-effect 
of condensation in steam pipes is cumula- 
tive, and the application of steam traps 
to remove the water offers a fine field for 
further waste. Pipe covering is fre- 
quently only literally applied, all the 
flanges being left bare. Although gills 
and flanges are recognized as necessary 
adjuncts on radiator pipes, it is strange 
that when an attempt is made to prevent 
radiation from steam pipes, these are the 
very parts which are usually left bare. 
The excuse is sometimes offered that 
leakage and the necessity for attention to 
joints prevent the adoption of covers to 
flanges. If the joints are properly made 
and the flanges stiff they may be safely 
covered up and their existence almost for- 
gotten. The water formed by condensa- 
tion at a flange will often cause a leak 
that would never have occurred if steam 
only had been present. 

Water heating by economizers may be 
adopted where the draft is good and the 
heat in the gases can be spared, as me- 
chanical draft installations. An econo- 
mizer is not only a direct source of 
economy in itself, but the hot feed-water 


increases the evaporative capacity of the 


boiler, and, what is more important still, 
it prevents local cooling, and so saves 
straining the boiler. Internal heating ap- 
paratus is again coming to the fore. Sev- 
eral types are now on the market which 
are, perhaps, more useful than novel. The 
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older types of this apparatus gave trouble 
from water-hammer when the pump was 
stopped. This fault must be carefully 
guarded against. The makers of later 
models deny any trouble of the kind. 
When economizers are used care should 
be taken to prevent cold water being 
pumped into them, as it causes sweating 
and rapid deterioration. 

Water heaters, both of the open and 
closed types are most valuable in the case 
of non-condensing plants. An open 
heater will raise the temperature of the 
water to the temperature of the exhaust 
steam, as there is no loss due to the 
head necessary to drive the heat through 
the plates or tube’ as occurs in a closed 
heater. The scale and deposit formed 
may be quickly removed from the trays 


upon which it settles, access being ob- — 


tained by doors which only need to be 
exhaust-steam tight, no pipe joints or 
pressure joints have to be disturbed. The 
facility with which the water can give up 
the air absorbed in it is another point 
in favor of the open heater, as such air 
is apt to cause pitting in the boiler. An ob- 
jection to open heaters is that they must 
be put in the suction side of the pumps 
and at some elevation above them, other- 
wise the hot water vapors under the pump 
bucket and the pump loses its water. 
Where the water is hard, special care 
should be taken to catch, in a settling 
tank or filter, any small crystals of lime 
which do not stick on the trays, otherwise 
the pumps may get badly cut. Closed 
heaters, whether of the plate or tubular 
type, very quickly drop in efficiency, due 
to the deposit of scale on the water side 
and oil on the steam side of the heating 
surfaces, and so increase the normal dif- 
ference in temperature between the steam 
and water. They are much more difficult 
and costly to clean than open heaters, 
and so the evil cleaning day is put off 
as long as possible. 

Air heating has been tried again and 
again, but it is very doubtful if it pays. 
Perhaps the greatest advantage it pos- 
sesses is in the suppression of smoke, and 
in that field it certainly has an important 
place. Smoke prevention has been run 
hard both by fanatics and by those who 
are really anxious to see trade carried on 
upon a commercial basis with the least 
possible inconvenience either to the 
traders or their neighbors. All who have 
considered the matter will admit that, 
although black smoke means waste, it is 
not equally true that a smokeless chim- 
ney means economy. On a series of tests, 
the lowest efficiency was recorded with a 
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minimum amount of air, and the highest 
with a moderate amount of air, when 
some smoke was made. Every effort 
should be made to prevent the emission 
of smoke, the underlying principle of 
which is the admission of the proper 
quantity of air at the proper time, and 
the removal of cooling surfaces so far as 
is possible from the gases until combus- 
tion is complete, as if the temperature is 
Jowered below the critical temperature 
before combustion is effected no amount 
-of care in air regulation will prevent 
smoke. 

The main causes of waste in the engine 
room are steam-pipe condensation and 
leaky engine valves. The steam pipes in 
a plant are often out of all proportion to 
the actual requirements of the engines, 
not only in length but in diameter. Du- 
plicate ring mains in the boiler room and 
. engine room are common, but a proper 
arrangement of pipes and well-made 
joints does not call for such an expen- 
sive insurance against a shutdown. The 
benefit of shortening the path of the 
steam between the boiler and engine can 
not be overestimated. 

Good lighting is conducive to economy 
in both engine and boiler rooms, as plant 
in a badly lit room never gets properly 
looked after or cleaned. Why should it? 
It is no credit to the cleaner if it can 
not be seen! Dirt is about the worst dis- 
ease a plant can suffer from, as it in- 
variably means neglect of small indica- 
tions and warnings, timely attention to 
which would prevent the otherwise in- 
evitable breakdown. Not only is the 
plant better cared for, but men all work 
better in cheerful surroundings and lose 
less time through sickness. 

It is an unfortunate fact that in many 
cases an engineer in charge does not 
really know what his plant is doing, and 
all for the want of tests which he could 
carry out himself with very slight expense 
or inconvenience. Coal may be weighed 
without appreciably increasing the cost 
of handling it. Water may be measured 
by positive meters, which do not need 
much attention so long as they are not 
run at a high speed or cut by grit. An 
interesting and novel type of water-meter 
is Lea’s notched weir, which is very 
simple and not likely to be put out of 
action by the causes that affect other 
water-meters. It is a very ingenious ap- 
plication of an indicating and recording 
attachment to measure the flow over a 
V-notch, the value of which was first in- 
vestigated by James Thompson about 
fifty years ago. These two measurements, 
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coal and water, give sufficient data for 
checking the cost of evaporation, which 
is the most important factor in the works 
cost of private plants. 

Engine tests appear to have had more 
fascination for experimenters than boiler 
tests, but comparison of records goes to 
show that there is not much difference in 
the efficiency of different types of boilers 
which vary largely in design; certainly 
the figures are not so far apart as are 
the results of tests of similar boilers 
worked under different conditions. This 
puts all the stronger emphasis on the 
necessity of an engineer in charge know- 
ing what his boilers are doing. The more 
a man knows of his plant the keener will 
he be to keep its performance up to the 
highest level obtainable, and nothing 
shows a staff the capabilities of a plant and 
secures confidence in it better than a few 
tests, the educational value of which on 
all concerned can not be overestimated. 

In carrying out experiments for prac- 
tical use, care should be taken to ascer- 
tain beforehand that the samples and 
prices can be repeated in bulk, otherwise 
much time may be wasted. The capital 
cost, the working cost, and the mainte- 
nance of improvements must always be 
considered in connection with the saving 
to be effected by the alteration. For in- 
stance, I have known cases where con- 
densing was applied under unfavorable 
conditions to a non-condensing plant, and 
the power taken in running the auxilia- 
ries in connection with the condenser 
practically equaled the power saved on 
the main engines. This is not the reason 
why condensers have not been mentioned 
as possibly applicable and hkely to effect 
a saving in existing plants; I have omit- 
ted them because generally the considera- 
tion of condensers, cooling towers, and 
the necessary auxiliaries in connection 
with them, would take more space than 
can be spared here, and their application 
would necessitate a greater upheaval of 
the existing conditions than I am con- 
templating. . 

Great economies may be effected in 
illumination by the use of the metallic 
filament lamps now available, which also 
should especially appeal to those who find 
it necessary to extend the lighting circuits 
for new buildings, and are hampered by 
a fully loaded plant. Approximate figures 
may be borne in mind indicating the dif- 
ference between the two types—one horse- 
power = 200 candle-power with carbon 
filament lamps or 500 candle-power with 
metal filaments. The two best known 
types at present on the market are the 
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Osram afid’ tantam, taking 1.25 and 
1.75 watts per candle-power respectively. 
An objection to the lamps which has nut 
yet been overcome is the high price. The 
tantalum can be fixed in any position, 
but the Osram must be placed vertical, 
while neither can yet be obtained for 
pressures above 130 volts. Higher press- 
ure can only be used on these lamps in 
series, which is objectionable. 


—— 


Electric Operation of Rail- 
road-Crossing Gates. 

A brief description is given here of an 
electrically operated automatic gate for 
railway grade crossings which is being 
used on the Montreaux-Berner-Oberland 
(Austria), electric railroad. The gate 
consists of a light pole counterbalanced so 
that normally it stands vertical. It 
swings about a short axle placed within 
a small house on the side of the road. 
On the top of the support for the pole 
is placed a small one-tenth-horse-power 
motor, which drives a spur gear upon 
which is a spiral worm. A cable fastened 
at one end is passed around a pulley on 
top of the counterbalanced weight and 
thence to one end of the worm. When 
the latter is driven by the motor, the rope 
winds up on the worm, thus lifting the 
weight and lowering the pole. The last 
two turns of the worm are of rapidly in- 
creasing radius so that, at the end of the 
wind, the increasing leverage stops the 
worm and holds the motor, although the 
latter holds the pole in a horizontal po- 
sition. When the current is cut off from 
the motor, the weight, acting at the in- 
creased lever arm of the spiral worm, 
immediately reverses the direction of ro- 
tation of the worm, starting quickly, and 
thus rapidly returns the pole to the ver- 
tical position. To operate the motor, an 
auxiliary wire was placed parallel with 
the overhead trolley wires, so that the 
bow collector of the car makes contact 
between the trolley wire and this aux 
iliary wire. This closes the motor cir- 
cuit, starting it and lighting at the same 
time a group of signal lamps and ringing 
a bell. The motor is series wound, but 
with a shunt in parallel with the arma- 
ture. When the collector passes beyond 
the auxiliary wire, the circuit 18 opened 
and the gate returns to its normal posi- 
tion. A hinge action is provided on the 
pole, so that any one who happens to be 
caught by it when operated can raise the 
gate and pass off the crossing. —Blektro- 
technik und Maschinendau (Vienna), 
November 17. 
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“The Electrician’s Handy Copper Wire 
Tables and Formule.” Compiled by P. D. 
Down. New York. D. Van Nostrand Com- 
pany. Cloth. 34 pages. 4% by 6% inches. 
Furnished by the EvectricaL Review for $1. 


This small book contains a number of 
rather useful tables giving the size, weight 
and constants of copper wires in tables, 
and also some tables of useful mathe- 
matical constants and conversion factors. 
As the book is of English origin, the wire 
gauges employed are the Standard and the 
Birmingham. In addition to the printed 
pages the book contains thirty-four blank 
pages for memoranda and other notes. 
One fault which might be found with 
it is the introduction of advertisements on 
certain of the pages where the tables do 
not fill the entire space. This is certainly 
offensive to the purchaser, who is really 
paying for something that any wire com- 
pany would be glad to give him in the 
shape of its own catalogue. 


“Explanations of Switch and Signal Cir- 
cuits.” New York. Doran & Kasner. Cloth. 
140 pages. Illustrated. 5 by 6% inches. 
oon by the Execrraicat Review for 


Unfortunately, this little handbook of 
diagrams and information for electrical 
signal constructors and maintainers is 
very severely handicapped, due either to 


the carelessness or ignorance of the one 


responsible for the text. While it con- 
tains a great deal of very useful informa- 
tion and describes in detail the method of 
installation and operation of the particu- 
lar system under consideration, which, 
by the way, is the one used on the elec- 
trical zone of the New York Central & 
Hudson River Railroad Company, the 
method of presentation is such that very 
few will be able to understand it upon 
reading, unless they already are more or 
less familiar with the system itself. In 
other words, the grammatical construc- 
tion and the method of presentation are 
80 complicated, or careless, that in many 
cases re-reading several times is neces- 
sary before the meaning of the writer is 
clear, and even then at times it is not 
understood. Certain misspelled words are 
used consistently throughout the text, 
and this can not but prejudice the reader 
against the work. For instance, the 
“syncroneous motor” is referred to too 
frequently for this to be a typographical 
error. Perhaps the best idea of the fault 
to be found with this book will be con- 
veyed by quoting a sentence or two: 
“Alternating-current motors vary in de- 
sign and construction, according to the 
current with which they are to be used, 
Which might be either single, two or 
three-phase. A phase is the interval of 


it, 


‘moves through the middle point of its 
course to the instant when the phase is. 
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time’ elapsing from the time ù particle 


to be stated; exhibited in wave, oscilla- 
tion and simple harmonic motions. One 
complete oscillation. There are two 
classes of alternating-current mortors 
known, respectively, as syncroneous and 
induction motors,” etc. Sometimes also 
the writer gets into difficulties when he 
attempts to go a little out of his proper 
province. There is no need for him to 
explain the theory of the lead accumula- 
tor, but fortunately he does not go very 
deep into this branch of electrochemistry. 
If the book were re-written by some one 
more capable of expressing himself clearly 
on paper, it would, no doubt, be of con- 
siderable value to signal engineers. In 
its present shape, however, it is more 
likely to confuse its readers. 


“The Electric Telegraph.” Part 1, “Elec- 
tric Telegraphy,” by Charles Thorn. Part 
ji, “Wireless Telegraphy,” by A. Frederick 
Collins. Chicago. American School of Cor- 
respondence. Cloth. 140 pages. Illustrated. 
6% by 914 inches. Furnished by the ELEC- 


TRICAL Review for $1. 

This work is prepared as a practical 
book of instructions for the student who 
intends to become a telegrapher. The 
first part deals strictly with wire teleg- 
raphy, and describes several ways in 
which the learner may equip himself 
with a workable system for learning. The 
various forms which come into use for 
the many kinds of telegraphic service now 
given are explained, and also the meth- 
ods of charging for these. The proper 
ways of operating the key when reading 
the messages are described, and then the 
apparatus in actual use to-day is de- 
scribed more in detail, and instructions 
given for its use. The second section of 
the book deals in much the same way with 
wireless telegraphy, but here the author 


gives also a popular discussion of the 


method by which the waves are sent out. 


He then describes the various systems and 


apparatus which are now in use, pointing 
out the differences which exist. 


“A Pocket-Book of Electric Lighting and 
Heating.” Sydney F. Walker. New York. 
The Norman W. Henley Company. Flexible 
leather. 438 pages. Illustrated. 4 by 6% 
inches. Furnished by the ELECTRICAL RE- 


view for $3. 

This handbook has been prepared with 
the idea of getting in convenient form 
useful information regarding the ap- 
paratus which is likely to be attached to 
the mains of an electrical company. To 
make it complete tables of units and 
equivalents are added and useful electrical 
laws and formule are stated. The sub- 
ject proper of the book is then taken up 
in a number of sections; one devoted to 
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dynamos, motors, transformers and ac- 
cessory apparatus, another to accumula- 
tors, another to switchboards and related 
equipment, a fourth to a description of 
various systems of distribution, a fifth 
section to a discussion of instruments, 
both for portable use and switchboards; 
another section deals with electric lamps 
of various types and accessory appliances 
and the concluding section is given up to 
electric heating apparatus. In each sec- 
tion a large number of commercial types 
are described, frequent tables of dimen- 
sions being included. A great deal of 
detail information of each line of appa- 
ratus is included, and the illustrations 
give a good idea of the general appearance 
of the apparatus under discussion. The 
book contains much useful information 
for the central station engineer. As the 
author’s experience has been gained 
largely abroad, naturally more attention 
is given to European methods than to 
those employed in this country. 

“The Elements of Electrical Engineering.” 
Vol. ii, Alternating Currents. William Sud- 
dards Franklin and William Esty. New 
York. The Macmillan Company. Cloth. 378 


pages. Illustrated. 5144 by 9 inches. Fur- 
nished by the ELECTRICAL REview for $3.50. 


In vol. i of Franklin and KEsty’s 
“Elements of Electrical Engineering,” a 
somewhat novel arrangement was adopted, 
as the object was to prepare a text-book 
suitable for all classes in electrical en- 
gineering, irrespective of whether the 
student intended to specialize in that 
particular branch of engineering or in an 
allied branch. This was accomplished by 
giving, in the main part of the book, a 
general discussion of the principles of 
electrical engineering, and taking up in 
various appendices, in detail, a special 
study of the various phenomena and ap- 
paratus. In vol. ii this arrangement 
has not been so necessary, as it is not 
probable that any, except those intending 


‘to make a study of this branch of elec- 


trical engineering, will follow the course 
offered. For this reason the arrangement 
of the work does not differ much from 
that of standard books on the subject. 
The treatment may be designated as 
physical rather than mathematical, for 
although the authors do not hesitate to 
employ mathematics when necessary, one 
is struck upon opening the book by the 
absence of page after page of mathe- 
matical expositions. It must not be 
inferred, however, that there is any shirk- 
ing of this important method of treat- 
ment, but it is so worked in with the 
general arrangement and interspersed 
with descriptions of interesting applica- 
tions of the principle under discussion 
that the student is less likely to be re- 
pelled than he would be if the mathe- 
matics were more apparent. Briefly put, 
the book may be said to be an excellent 
exposition of the principles and applica- 
tions of alternating currents. 
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Engineering Education and 
Training. ' 

On the occasion of his inaugural ad- 
dress as chairman of the Birmingham 
section of the British Institution of Elec- 
trical Engineers, November 20, Professor 
Gisbert Kapp took for his subject the 
question of technical education. After 
thanking the section for the honor ten- 
dered him in its choice of chairman, he 
took up his subject directly, saying in 
part: 

The conditions of the various technical 
trades are so different that no general 
formula will suit them all. Even in one 
particular branch (say engineering manu- 
facture) there is great diversity of opin- 
ion. Should the men go through the 
works before going to college or after? 
Should they go as workmen, apprentices 
or premium pupils? Should a workshop 
course be part of the college teaching :— 
and so on. A committee of the German 
Institution of Engineers, after long de- 
liberation, recommended the practical 
training at some works to precede the 
study at a technical high school. The 
committee of our Institution of Civil En- 
gineers thinks otherwise. This difference 
of opinion may be due to the fact that 
the intermediate education in Germany 
takes longer than here, so that the men 
would be too old if they deferred their 
shop training until they have completely 
fnished their studies. The English com- 
mittee do not favor workshop courses. 
We in this university think otherwise. I 
merely mention these few points to show 
that it would be a hopeless task if I 
were to attempt to treat the subject from 
a general point of view. All I can at- 
tempt to discuss is what is the best 


method for this particular district (by. 


which I mean the district of our local 
section) and this university. 
The inspection of the laboratories, 
which I hope you will make, will show 
you how far we have up to the present 
been able to go in a practical way to meet 
the requirements of the industry for men, 
and how, on the other hand, the district 
has rendered us valuable assistance. I 
do not propose to give a description of 
our arrangements, since you will find that 
already in print in the “Electrical Hand- 
book” which was issued by the institution 
a year ago. Your inspection will merely 
be a kind of supplement to this descrip- 
tion. The machinery is at work and 
various tests have been set up, so that you 
may see in what way the work is done. 


1. Flectrical Engineers, Birmingham local section, 
November 20, 1406. 
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I have already said that the district, 
by which I mean the leading firms of the 
district, has given us generous help. No 
finance committee, be it ever so liberal, 
could afford to buy continually new ma- 
chinery and apparatus as it is developed 
and put on the market. Yet it is impor- 
tant that students should become ac- 
quainted with the latest type of plant 
from all leading manufacturers as it 
comes on the market, for the student of 
the present time must in the natural order 
of things become either the designer, the 
user or the buyer of plant at some future 
time. It would be a disqualification for 
him, and unfair to most manufacturers, 
if his practical experience were restricted 
to a few samples of plant (which will then 
be old) made by a few manufacturers. 
To meet this difficulty, Mr. Chamberlain 
has suggested that the manufacturers in 
the district should be asked to lend ma- 
chines and other apparatus of their latest 
tvpe from time to time. This suggestion 
has met with a generous response, and I 
am glad to take this opportunity for 
thanking those firms who have lent us 
plant for their assistance. Some firms 
have not only lent, but also presented 
plant, and I am glad to say that among 
the donors are not only firms in the dis- 
trict, but also outside the district and out- 
side of England. Loans are generally for 
an indefinite time, but on the understand- 
ing that if, on account of a sale or for 
some other reason—for instance, exchange 
for a more recent type—the firm wishes 
to have the article back, it is immediately 
returned. When you go through the elec- 
trical department you will see that we 
have ample facility as regards switch- 
boards, test beds, measuring and regulat- 
ing appliances, to put into work in a 
proper manner any machine or apparatus 
of moderate power, so that loans are 
properly treated, and when returned are in 
‘as good a condition as when they reach us. 
In this manner the firms are working 
hand in hand with us, and are materially 
furthering the cause of technical educa- 
tion. I wish, however, to enlist their help 
in yet another direction, and this brings 
me to the main point of my address, 
namely, a suggestion for their assistance 
in the training of our men in a stil] 
more direct way. My suggestion is not 
new, but I make it in this place for two 
reasons: first, because I wish to have 
the benefit of your criticism on it, and, 
secondly, because I hope that it and your 
criticism in the discussion may reach the 


leaders of industry in the district and 
recelve their consideration. 
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My suggestion, briefly’ stated, is that 
firms should allow students to work in 
the shop during vacation time, no pre- 
mium being required nor pay given. The 
privilege would, of course, be restricted 
by each firm not only to a certain num- 
ber, but also to those students who are 
recommended for it by their professors 
or by a committee of their professors. 

There is nothing new in this sugges- 
tion; it is, in fact, well known under the 
term “sandwich system,” and is in use in 
various institutions both in Scotland and 
in England. It has also been in use, to 
a limited extent, in this university, inas- 
much as I have been able to persuade a 
few of my manufacturing friends to take 
some of my best students on for three 
months during the summer vacation, but 
I should like to see the system so far ap- 
preciated by the manufacturers that it 
shall not be a matter on which they re- 
quire to be persuaded, but a matter into 
which they enter heartily of their own 
free will. 

The most formidable obstacle in the 
way of the more general introduction of 
the “sandwich system” is the “premium 
pupil system,” brought down to us from 
the good old times when technical in- 
struction could not be acquired in any 
other way. If carried through in the 
original spirit it would even now be a 
very efficient method of acquiring scien- 
tific knowledge and technical skill. The 
original spirit I define as that which 
prompts the master to teach his pupil 
personally. But such a personal inter- 
course between master and pupil is only 
possible where the master is personally 
attending to the details of his business; 
it is only possible in a very small office 
or works, and it is certainly quite impos- 
sible in the big engineering works of our 
present time. The master, in this case 
the manager of the works or the head of 
the particular department where the pre- 
mium pupil happens to be at the time, 
has other things to do than teaching 
science and handicraft; he has to 80 con- 
duct the works or the department that the 
shareholders may get a dividend. Thus 
the instruction of the pupil must be left 
to the foremen and workmen. This in- 
struction can not be of a scientific chat- 
acter, but it may nevertheless be very 
valuable so far as it relates to what may 
be called the mere handicraft of the busi- 
ness. The only drawback is that the pupil 
gets very little of it under ordinary r- 
cumstances, Neither the foremen nor the 
workmen have under modern conditions 
of hard driving and piece-work time to 
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give instruction to pupils, and what they 
learn they have to pick up as best they 
can by exerting their own powers of ob- 
servation. 

Thus it comes that the premium-pupil 
system must on the whole fail to produce 
really efficient engineers, and it is this 
failure of an old system which has led to 
the establishment of technical universities 
and colleges. Our Continental rivals have 
recognized this failure sooner than we, 
and hence they got the start of us in the 
establishment of technical high schools, 
but we are now doing our best to catch 
them up, and in one particular to surpass 
them. This is in the introduction of 
workshop courses into the curriculum of 
scientific instruction. 

On this question of workshop courses 
opinions are divided. I personally do not 
deny the utility of such courses, and I 
think it was right that the authorities, 
after due investigation of what was done 
in this direction in American colleges, 
have adopted them, but such courses alone 
are not sufficient to supply the practical 
side of technical education. A student 
may learn in a general way how patterns 
are made and molded, how work is lined 
out and tooled and fitted, but the knowl- 
edge thus acquired is only part of what 
he needs in order to become an efficient 
member of the staff in a large engineer- 
ing works. I do not mean to say that for 
this purpose it is necessary that he 
should be a perfect patternmaker or 
molder or turner or fitter; indeed, it 
would not be possible for a man to become 
efficient in all these trades, even if he 
spent his whole life at them. What I 
mean is that in addition to the general 
idea of the handicraft which the student 
can get by attending the workshop courses 
at the university, he requires some ex- 
perience in shop routine, that is, in the 
way in which engineering work is done 
commercially. Such experience the uni- 
versity can not give him; he can only 
get it in a works producing machinery in 
the way of business. The student must 
learn to appreciate the value of organiza- 
tion, he must observe how work goes 
through the shop, how experienced work- 
men tackle the various jobs, what may 
and may not be expected from any par- 
ticular grade of workman, and many 
other things, some of them peculiar to 
the work carried on in any particular 
shop. All this the student can only get 
to know by working alongside of the men 
and as one of them. 

The question then is, How can this op- 
portunity of learning shop routine be best 
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given to the student? Some firms say, 
Tet him graduate and then come as a 
premium pupil on somewhat better terms 
than are offered to a boy from school. 
By better terms they mean not a smaller 
premium per annum, but a reduction in 
the pupilage period, say two years instead 
of three. The general objections against 
the premium-pupil system apply also in 
this case, though in one particular not 
with quite as much force as in the case 
of a boy coming straight from school. 
The university man has already had his 
science teaching, and the failure of the 
master to give him such instruction does 
not count so heavily; the other objection, 
that the pupil, having paid a heavy pre- 
mium, considers himself as a sort of privi- 
leged person who need not take the work 
seriously, counts for more, as the man is 
older than the pupil coming straight from 
school. But most of all there is the ob- 
jection on the ground of loss of time and 
expense. When a man finds that after 
spending four years in the university he 
is expected to pay a heavy premium and 
spend two years more as a pupil at some 
works. he will consider that he is worse 
off than the boy from school who goes 
as a pupil for three or at the most four 
years. This must act as a deterrent to 
scientific training, and if there were 
nothing but the premium-paid system as 
a completion for the university training, 
we should very soon see these establish- 
ments, which have been started at great 
cost, denuded of all but the most wealthy 
and not very energetic scholars, and we 
should be back to the condition of finding 
the best posts in our big firms occupied 
by foreigners and only the subordinate 
positions open to Englishmen. Such a 
state of things is advantageous neither for 
the rising generation nor for the firms. 
The moral of all this is that the premium- 
pupil system, in whatever form it may be 
applied, does not fit our modern condi- 
tions of manufacture and is bound to go. 
Luckily we have something better to put 
in its place, namely, the sandwich sys- 
tem. By alternating scientific and prac- 
tical tuition each will be more effective 
than where they are separated by a long 
period. If a graduate has to work for 
two years in the shop after he has com- 
pletely finished his studies he is in danger 
of forgetting much of his science. The 
idea of keeping it up by private reading 
or evening classes is out of the question, 
for no man can do mental work after a 
hard day’s toil in the shop. Either one 
or the other will suffer, probably both. 
If, on the other hand, the student can 
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devote himself entirely during three or 
four months in the summer to shop work 
and need not open a book during all this 
time, he will certainly do his shop work 
well, and he will come back to his studies 
mentally refreshed. Having seen some- 
thing of practical work, he will be in a 
better position for profiting by scientific 
instruction. 

If students were permitted to work 
during the summer vacation for three 
vears in engineering shops they would 
benefit more than if they worked as 
premium pupils for two years straight on. 
Remember that our students take work- 
shop courses, and are therefore more or 
less familiar with what I have called the 
mere handicraft side of the trade. They 
will be more useful to the manufacturer 
than the ordinary apprentice, who has to 
be taught the very rudiments of the craft. 

The suggestion which I put before the 
leaders of the electrical industry in our 
district is that they should assist us in 
our task of educating efficient engineers 
by giving facilities for work in the vaca- 
tion; these facilities to be offered to stu- 
dents who have during the session’s work 
shown that they would profit by them and 
are, in fact, worthy of the privilege. This 
point might be dealt with by a committee 
of professors. As a general rule each 
student would year after year go back to 
the same firm and thus go through 
various departments. There might, per- 
haps, be a finishing term of six months 
after the fourth year, where the man 
would get a nominal salary, but these are 
details which would have to be arranged 
according to the particular circumstances 
in each case. Here I am only concerned 
with the general principle. The advan- 
tage of the sandwich system to the stu- 
dent is obvious, but I venture to think 
that it also has advantages for the firm. 
First and foremost, the advantage which 
the industry as a whole must derive from 
the better practical training of the rising 
generation. Then the advantage to each 
particular firm. The firm will have an 
opportunity of watching the men and see- 
ing how they shape. If they are not 
satisfied with any particular man they 
can send him down, but if they are satis- 
fied they will take him during subsequent 
vacations and gradually become ac- 
quainted with what he can do. Thus, if 
the firm should at any future time re- 
quire to replenish their staff, they will 
not have to take a stranger by advertise- 
ment, but they will have the pick of the 
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best men out of a group thay ‘Tave them- 
selves helped to train. 

Finally, there is the advantage to the 
university itself. In all such establish- 
ments there is a natural tendency of lay- 
ing more stress on the purely scientific 
as distinguished from the purely prac- 
tical side of the work, so that in course of 
time, if no corrective influence from the 
outside be applied, the latter must suffer. 
In the sandwich system we have such a 
corrective influence; the students them- 
selves supply it. 

As I have already mentioned, and as is 
probably well known to most of my au- 
dience, the system I suggest as particu- 
larly applicable to so important a centre 
of electrical industry as the Midlands is 
no new thing. It has been introduced in 
other districts with success. Thus King’s 
College, London, has worked on these 
lines for some years. In the syllabus of 
this institution you read: “In order to 
carry out this arrangement a number of 
places have been put at the disposal of 
the college by well-known engineering 
firms.” The Northampton Polytechnic 
Institute has also adopted the sandwich 
system, and its principal, Dr. Walmsley, 
writes me as follows: “I enter each year 
into correspondence with leading manu- 
facturers for the purpose of inducing 
them to take our second and third-year 
students into their works. No premium 
is offered, but, on the other hand, no 
wages are asked for, but as a matter of 
fact very few works care to take the stu- 
dents without putting them on the wages 
list, even though the amount may be 
small. The students conform entirely to 
works’ regulations, and it is my particular 
request in every case that they be not 
treated as ‘gentlemen apprentices? On 
the other hand, it is an essential detail 
of the system that I carefully weed out 
from the classes at the end of the first 
and second year students who do not show 
promise of engineering ability or who are 
undesirable in other respects. In this 
way I endeavor to insure that the men 
sent to the works are well worth having, 
and so far I think I may claim that 
I have been successful in this respect, as 
evidenced by the fact that the manufac- 
turers who have once had our students 
desire to take them again.” There are 
other places in the kingdom where the 
system is at work. In America it is fairly 
general, and it has also been introduced in 
our colonies, notably in New Zealand, 
with beneficial results. I do not wish to 
weary you by multiplying examples, and 
the object of my address will have been 
attained if I have succeeded in drawing 
your attention to a matter which, if prop- 
erly taken in hand, will benefit not only 
our students, but the whole industry of 
our district. 
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The Rush-Hour Piéblem in" 


New York City. 
Bion J. Arnold has submitted a pre- 


liminary report to the public service com- 


mission upon the matter of relieving the 
rush-hour situation at the terminals and 
express stations of the subway system in 
New York city. Mr. Arnold finds the 
subway one of the best constructed and 
best operated systems in the world. With 
regard to train service, while the sched- 
ule calls for two-minute trains south of 
Ninety-sixth street during the rush hours, 
the trains fall behind the schedule from 
twelve to thirty seconds. This is caused, 
in his opinion, by the effort of the sta- 
tion hands to jam the cars full in trying 
to clear the platform, instead of promptly 
closing the doors and starting the trains 
on the signal. 

The suggestion as to a form of car 
having centre entrance doors, thus pro- 
viding quicker entering and departing 
from trains, is of peculiar interest in 
view of the agitation going on outside of 
New York for “no seat, no fare” laws. 
Concerning this the report says: 


If the principle of a slight reduction 
in the seating capacity of the present cars 
can be accepted as permissible and 
adopted, increased carrying capacity can 
be obtained by eliminating all or a part 
of the present cross-seats. The elimina- 
tion of these cross-seats makes it prac- 
ticable to introduce centre side doors into 
the present cars should ihis change be 
found necessary later. In case it is 
found that the traffic can not be properly 
handled and the forty-five-second limit 
for station stops mentioned maintained 
with the present end-door cars, the use 
of these centre doors in connection with 
the absence of the cross-seats will make 
it practicable to load and unload so rap- 
idly that this limit can be maintained. 

There are good arguments to be ad- 
vanced in favor of both these policies. 
No one having the best interests of the 
public at heart will deny that if it were 
possible to provide each passenger with a 
seat throughout his entire journey he 
should be so provided, but as it is prac- 
tically impossible during rush-hour peri- 
ods in most transportation systems now 
existing in the principal cities of this 
country the question of just how far this 
principle can be departed from and still 
serve the best interests of the public, by 
providing as many seats as practicable 
and at the same time utilize the carrying 
capacity of the subway to its greatest ex- 
tent by giving to those who are willing to 
stand the advantages of its transportation 
facilities, is one that requires most care- 
ful consideration. 

The hardship imposed upon those who 
are compelled to stand in the subway cars 
during the rush-hour period is not as 
great as it at first appears to be, for the 
reason that owing to the transfer system 
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between he express and local service, so 
well worked out in this railway, few pas- 
sengers are compelled to stand for any 
great length of time. This is brought 
about through the fact that the personnel 
of each car changes so often, due to trans- 
ferring at express stations, that many of 
those who stand at first soon get seats, 
compelling the newcomers to stand, who 
for like reason and in turn soon find seats. 

In further support of the policy favor- 
ing increased standing room in the cars 
it is but proper to point out that the 
reason for diminishing the number of 
seats is for the purpose of providing 
greater aisle space, so that a system of 
circulation of passengers from the en- 
trances toward the exits of the cars may 
be more easily maintained, resulting in 
greater comfort not only to those stand- 
ing, but also to those seated, and at the 
same time avoiding the confliction of 
streams of passengers with its resulting 
discomfort, now so evident at the express 
stations during the rush hours. 

As an additional result of maintaining 
a definite circulating of passengers greater 
expedition will be possible in loading and 
unloading, station waits will be reduced 
and the average speed of travel materially 
Increased, so that the discomfort of stand- 
ne further lessened by being short- 
ened. 


The question then tersely stated is as 
follows: 

Having 60,000 people to carry per 
hour, shall we by following one .policy 
provide seats for 40,000 people with stand- 
ing room for possibly 10,000 more, and 
turn away 10,000 to other and slower 
means of transportation, or by adopting, 
at least until future subways can be built, 
the other policy, whereby increased stand- 
ing capacity is obtained, provide seats for 
20,000 and carry the other 40,000 stand- 
ing for short intervals of time, and thus 
furnish transportation for the entire 
60,000? 

The report has been forwarded to the 
Interborough Rapid Transit Company, 
operating the subway system, for its ideas 
with regard to carrying out the recom- 
mendations. 

— 0 
United States Civil Service 

Examination for Engineer. 

The United States Civil Service Com- 
mission announces an examination on 
January 8, 1908, to secure eligibles from 


which to make certification to fill vacan- 


cies as they may occur in the Indian 
service, in engineering positions. The 
salaries range from $480 to $1,000 per 
annum. The majority of appointments 
are made at salaries of $720, $840 and 
$900 per annum. The age limit is twenty 
vears or over on the date of examination. 
The application blank is form No. 109%, 
and the examination is open to all citi- 
zens of the United States who am 
with the requirements. Applicants shou i 
apply at once to the United States Civi 
Service Commission, Washington, D. C. 
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Some of Our National 

| Wealth. 

“Statistical Record of the Progress of 
the United States, 1800-1907,” is the title 
of a publication just issued by the Bureau 
of Statistics of the Department of Com- 
merce and Labor, and while composed ex- 
clusively of columns of figures, the record 
of progress which it shows for the United 
States and its industries and commerce is 


= extremely interesting. Among the many 


interesting facts which it presents is that 
the money in circulation in the United 
States on July 1, 1907, was $2,773,000,- 
000, against $2,736,000,000 in 1906 and 
$1,640,000,000 on the corresponding date 
of 1897, a decade ago. 

Deposits in savings banks are set down 
at $3,495,000,000, against $3,299,000,000 
in 1906 and $1,983,000,000 in 1897; the 
total deposits in all banks; at $13,000,- 
000,000 in 1907, speaking in round terms, 
against $12,250,000,000 in 1906 and but 
$5,000,000,000 in 1897. The public debt, 
less cash in the Treasury, is given at 
$878,000,000 in 1907, against $964,000,- 
000 in 1906 and $987,000,000 in 1897; 
and the per capita indebtedness, $10.26 
in 1907, against $11.46 in 1906 and 
$13.78 in 1897. The annual interest 
charge of the public indebtedness on July 
1, 1907, is given at $21,666,666, against 
$23,250,000 at the corresponding date of 
last year and $34,333,333 at the corre- 
sponding date of 1897; and the annual 
interest charge per capita, twenty-five 
cents in 1907, against twenty-eight cents 
in 1906 and forty-eight cents in 1897, 
a decade earlier. 

The merchandise imported into the 
country is given at $1,434,000,000 in thc 
fiscal year 1907, against $1,227,000,000 
in 1906 and $765,000,000 in 1897, having 
thus nearly doubled during the decade; 
while exports of domestic merchandise 
are set down at $1,854,000,000 in 1907, 
against $1,718,000,000 in 1906 and 
$1,032,000,000 in 1897. Manufacturers’ 
crude materials imported are given at 
$477,000,000 in 1907, against $415,000,- 
000 in 1906 and $196,000,000 in 1897; 
manufactures for further use in manu- 
facturing at $274,000,000, against $220,- 
000 in the immediately preceding year 
and $88,000,000 in 1897, a decade earlier. 
On the export side, crude materials for 
use in manufacturing are given at $593,- 
000,000 in 1907, against $500,500,000 in 
1906 and $297,000,000 in 1897; manu- 
factures for further use in manufacturing 
at $259,000,000, against $226,000,000 in 
the immediately preceding year and 
$98,000,000 in 1897; and manufactures 


ELECTRICAL :REVIEW: ; 


ready for congumption $481,000,000 in 
1907, against $460,000,000 in 1906 and 
$213,000,000 in 1897. 

The records of production are also en- 
couraging. While the figures of produc- 
tion are in most cases stated by calendar 
years and can therefore be given in this 
publication only for the calendar year 
1906, they show in nearly all cases an 
improvement over the immediately pre- 
ceding year. Pig iron production for 
1906 is given at over 25,000,000 tons, 
against 23,000,000 tons in 1905 and 
9,666,000 in 1897. Petroleum production 
is given at 5,333,000,000 gallons, against 
2,500,000,000 a decade earlier. The 
number of cotton spindles in operation 
in mills of the northern states, 15,666,- 
000, against 13,900,000 in 1897; and of 
the southern’ states 9,000,000, against 
3,250,000 in 1897. 

aa emcee 

New York Railroad Club. 

The November meeting of the New 
York Railroad Club was held at the En- 
gineering Societies Building on Novem- 
ber 15. The annual report of the secre- 
tary showed a membership of 1,416. The 
report of the treasurer showed a balance 
of $14,825 in the treasury. 

The nominating committee, after ex- 
‘amining the ballots, announced the fol- 
lowing officers elected for the ensuing 
year: President, H. H. Vreeland; first 
vice-president, John F. Deems; second 
vice-president, W. G. Besler; third vice- 
president, W. S. Hayward; treasurer, 
R. M. Dixon; member executive commit- 
tee for three years, George W. West; 
member finance committee . for three 
years, Richard L. Thomas. 

—__<@—-—___—- 

Electrical Supplies for the 

Navy Department. : 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
December 17, for the following electrical 
supplies: 15,000 feet steel enameled con- 
duit for delivery at New York city; 100 
arc lamps and three 17%5-kilowatt trans- 
formers for delivery at Boston, Mass.; 
forty-six 700-candle-power Cooper Hewitt 
lamps and one triplex electric pump for 
delivery at Washington, D. C. 

— 0 
Electrical Trades Society of 
New York. 

The eleventh annual meeting of the 
Electrical Trades Society of New York 
will be held at two o'clock, Tuesday, 
December 10, at the Electrical Club, 14 
Park Place, New York city. Reports 
will be read, and two directors and a 
national delegate will be elected. 
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The Variation of Manganin 
Resistances with Atmos- 
pheric Humidity. 

A reply is made here by Dr. E. B. 
Rosa to the criticism made by doctors 
Jaeger and Lindeck of the account given 
last June by Dr. Rosa and Mr. Babcock 
of the change found to take place in cer- 
tain of the manganin standard resist- 
ances belonging to the Bureau of Stand- 
ards at Washington. It was found that 
the values of these vary with the season, 
and after ‘an investigation the cause was 
decided to be the moisture taken up by 
the insulating covering of the manganin. 
This was shellac, which the investigation 
showed would take up moisture somewhat 
freely. By careful drying, so as to bring 
the resistance back to its original condi- 
tion, the resistance would return to its 
former value, but’ this treatment is 
troublesome, and the objection is that the 
true value of any resistance is never 
known if it is affected in this way. The 
cffects of humidity in a coil, even if sub- 
merged in oil, require months to be re- 
moved and if one attempts it he can 
never know when the effects of moisture 
are removed except by the resistance of 
the coil, and that can only be known by 
the use of a standard that has not 
changed. It is a very considerable task 
to calibrate the high resistances of a box 
accurately in terms of the one-ohm coils 
in the box, and it is not sufficient to have 
a possible way of finding out whether the 
higher resistances have changed. What 
are wanted are resistance standards, and 
resistance boxes, and other resistance ap- 
paratus, that do not change. If instead 
of the shellaced spool, a paraffin-covered 
wood spool be used, the resistance re- 
mains almost perfectly constant through 
wide ranges of humidity. The wood itself 
is not objectionable as a support for the 
resistance coil, as it is the shellac which 
causes the trouble. The difficulty has 
been overcome to a large degree, at the 
Bureau of Standards, by sealing up re- 
sistances in hermetically tight cases. 
These resistances are oil immersed, en- 
abling the temperature to be accurately 
determined, yet no change due to vary- 
ing humidity can occur. Dr. Rosa, in 
conclusion, says that the work at the 
Bureau of Standards shows that man- 


ganin is very suitable for resistance 
standards, and, further, that the method 
of protecting them by shellac or varnish 
from oxidation due to the air or oil is 
satisfactory provided they are also pro- 
tected from the effects of atmospheric 
humidity.— Electrician (London), No- 
vember 15. 
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AN ANALYSIS OF THE DISTRIBUTION 
LOSSES IN A LARGE CENTRAL 
` STATION SYSTEM.'! l 


BY L. L. ELDEN. 


The central station system under con- 
sideration is typical of those in service 
throughout the country, serving the larger 
centres of population and including adja- 
cent suburban districts within a radius 
of upwards of fifty miles from the main 
generating station. 

This system, as is the case with many 
similar systems, comprises the business of 
a number of companies that have been 
amalgamated into one large organization. 
This larger organization, with its greater 
financial resources and highly trained ad- 
ministrative and engineering forces, has 
naturally proved better fitted to meet the 
demands for service arising from an area 
of 450 square miles, in which thirty cities 
and towns, having a population of 1,000,- 
000 persons, are served by the system. 

Of the 1,800 miles of streets included 
in the territory, 750 miles are covered 
by the lines of the system, which extend 
forty-three miles in a single direction 
from the generating station. The total 
fifty-watt equivalents connected to the 
system aggregate 1,600,000, equal to 
80,000 kilowatts. This load comprises 
the usual mixture of power, heating and 
lighting apparatus which constitute the 
business of a central station system. The 
maximum demand is approximately forty- 
four per cent of the connected load at the 
time of the yearly maximum, and approxi- 
mately twenty-seven per cent during the 
average days of the year. 

The generating equipment consists of 
two main generating stations, one generat- 
ing three-phase, sixty-cycle, alternating 
current exclusively, and the other generat- 
ing low-tension direct current. In addi- 
tion there are two small generating plants 
located at remote parts of the system, 
which are still in service independent of 
the main system. When convenient, these 
will be discontinued as generating stations 
and converted into substations supplied 
with current from the main generating 
station. To facilitate the distribution of 
current over the large territory, substa- 
tions are maintained at suitable centres, 
at which points the high-pressure trans- 
mission lines deliver sixty-cycle, three- 
phase, alternating current for conversion 
to direct current and alternating current 
at voltages suitable for commercial pur- 
poses. 


1 Abstract of a paper read before the Boston Branch 
of the American Institute of Electrical Engineers, 
May 15, 1807. 
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Three transmission pressures are used, 
namely, 2,300 volts, 4,600 volts and 6,600 
volts. In explanation of the apparent 
complication of voltages in the trans- 
mission system, it was found more con- 
venient and economical to maintain 
certain installations of underground 
cables and motor-generators which were 


' acquired in the purchase of another com- 


pany’s plant than to abandon the large 
investment represented by such equip- 
ment. All new installations are made at 
6,600 volts, it being the intention gradu- 
ally to eliminate the lower transmission 
voltages as conc.tions may dictate. 

Throughout the entire system but 
three forms of service are supplied for 
commercial purposes; that is, either low- 
tension direct current, single or three- 
phase alternating current. 

The low-tension, direct-current dis- 
trict, representing slightly less than one 
per cent of the total area of the system, 
is supplied exclusively by three-wire 
direct current at 115-230 volts. This is 
used indiscriminately for power, lighting 
and heating service. 

Similarly, the alternating-current dis- 
trict, embracing ninety-nine per cent of 
the area, is supplied exclusively by the 
alternating-current system of distribu- 
tion. Three types of primary distributing 
circuits are used in the various substation 
districts, according to the demands for 
service, as follows: 

1. 2,300-volt, single-phase circuits in 
resident districts where only lighting and 
small power service is required. 

2. 2%,300-volt, three-wire, three-phase 
circuits are used in districts of limited 
areas where mixed lighting and power 
service of considerable amounts are to be 
furnished. 

3. %,300-volt, four-wire, three-phase 
circuits are used in districts covering 
large areas where mixed lighting and 
power service is furnished. 

In each of these cases, however, service 
is furnished to the customers at 115-230 
volts, single phase, for lighting and small 
power service, and 230 and 550 volts, 
three phase, for power service. 

In addition to the types of service pre- 
viously referred to for commercial service, 
there remains the street lighting service, 
which is supplied at 6.6 amperes direct 
current, or alternating current, for both 
scries-are and incandescent lamps. In 
one district 3.5 amperes scries incandes- 
cent lamps are used, but this is not con- 
sidered as standard, and is subject to 
change when convenient. 
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To place the system on the basis de- 
scribed above has not been so simple a 
procedure as may seem from a cursory 
reading of the preceding statements. 
With the acquisition of each new interest 
and its territory, it was found that special 
forms of service were being supplied to 
customers, in most cases differing from 
those which are now considered as stand- 
ard. As a result, at one time in 1903 
some twenty different forms of service 
were being supplied to customers, with 
the attending complications in operating. 
Special apparatus was maintained and 
operated to supply these different services, 
with results far from economical; and, 
while much of the apparatus in service 
was as modern as it was possible to be, 
some could scarcely be considered in that 
class. 

It was apparent from a comparison of 
the kilowatt-hours sold, with the kilo- 
watt-hours generated, that the difference 
was too great to be consistent with good 
practice. To ascertain the reason a com- 
plete survey of the whole system was un- 
dertaken with a view of eliminating the 
uneconomical features. This investigation 
involved an examination of each cus 
tomer’s connected load and demand; the 
capacity of and demand on each trans- 
former in the alternating-current dis- 
trict; the losses in transmission lines, 
feeders and mains; the operation of all 
station apparatus; the accuracy of all re- 
cording meters—in short, all the details 
of the uses of current by the company 
and its customers. As a result of this 
inquiry it was deemed advisable to pro- 
ceed with the necessary changes. These 
changes, which were commenced in 1903, 
affected the following parts of the eye 
tem: 

A certain district was specified in which 
no form of service other than the three- 
wire, 115-230-volt, direct-current service 
would be supplied. This made it neces- 
sary to transfer all the alternating-cur- 
rent customers affected to the direct- 
current system, remove all transformers 
in this district, and reconnect the alter- 
nating-current mains as a part of the 
direct-current system. 

The 500-volt direct-current service was 
abandoned, and all motors located in the 
direct-current district were adapted for 
230-volt direct-current operation, while 
such as were outside of the direct-current 
district were replaced by alternating-cut- 
rent motors. 

A number of new substations were 1P- 
stalled in the direct-current districts to 
provide for serving the rapidly increas: 
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ing business of the company, and at the 
same time to reduce the excessive losses 
in feeders and mains by shortening and 
rearranging the distributing points of 
existing feeders, as well as the addition of 
new ones. 

In the alternating-current district sec- 
ondary networks were installed and the 
number and capacity of transformers re- 
duced, the total reduction in this case 
being thirty per cent of the installed 
capacity. Changes in substation appa- 
ratus were effected by the introduction of 
new apparatus, all adapted to supply the 
standard forms of service. 

The results of these changes may be 
seen by reference to the accompanying 


tables: 


TABLE I. 
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hours would have been made during the 
year. While the resulting economies 
have in themselves justified the time and 
outlay necessary to make the changes, the 
increased capacity of the system, as well 
as the simplifying of the operating condi- 
tions, have been results far outweighing 
all other considerations. 

As it is the practice of this company to 
use motor-generators in preference to syn- 
chronous converters, to transform the 
three-phase current to direct current for 
the supply of service to the 115-230-volt, 
three-wire, direct-current system, it may 
be suggested that a further economy could 
have been effected by the use of con- 


verters. 
The motor-generator equipment of the 


Percentage of 
Biopat Houni Kilowatt-Hours 
Sold. 


Kilowatt-Hours 
Generated. Sold. 
Year ending June 30, 1908................. 49,122,344 31,569,741 64.26 
< g ss a GOR A E E E, 57.531,315 37,220,199 64.67 
sid ve J < 0b wk nce ey reom 64,161,987 41,910,281 65.31 
“ s a > 1906 ane ese T E 74,582,311 52,003,000 69.82 
TABLE II. 
Kilowatt-Hours Kilowatt-Hours Per Cent 
Received. Delivered. Efficiency. 
230-volt motor-generator .........-cccecees 31,331,406 25,803,990 82.4 actual 
230-volt CONVerterB 1... cc cere eee ees cares 30,004,639 25,803,990 86.0 assumed 
Kilowatt-hours saved by the use of converters 1,326,767 
TABLE III. 
DISTRIBUTION OF CURRENT FOR THE YEAR ENDING JUNE 30, 1906. 
Logs in Per 
Cent of Total Per Cent of 
Generated Generated 
Kilowatt- Kilowatt- Kilowatt- 
Hours, Hours. Hours. 
Commercial Sales ......sesesesoeseseeseses 52,003,000 69.82 
Company uU8e .....esesssesesessecsossscooo 2,774,383 3.72 
Total IlOSBOB 4.646 54608055 daea a r a cles 19,270,616 25.87 
Unaccounted-for current ......sssssessecsee 441,437 0.59 
Total generated .........ssesssossoseseosos 74,489,436 100.00 
SUBDIVISION OF TOTAL LOSSES. 
Losses in station apparatus................ 10.586,117 14.21 16.6 
Losses in inter-station transmission lines... 2,920,653 3.92 5.92 
Losses in feeders and mains..............- 5,763,846 7.74 10.50 
19,270,616 25.87 


Total losses station apparatus and lines.... 


In Table I it will be seen that there 
was an increase in four years of 5.56 per 
cent in the sales as compared with the 
manufactured kilowatt-hours. The result, 
however, is an average for the whole year 
1906. For the last six months of the 
year the average was much higher, it 
being actually 73.65 per cent, this figure 
Indicating future possible results. 

Using the data for 1906 as given in 
Table I as a basis, it will be seen that it 
would have been necessary to manufacture 
approximately 5,000,000 kilowatt-hours 
more in that vear to sell the same amount 
of current, if the conditions had been the 
same as existed in 1903. Further, if the 
average of the last six months of 1906 
had been maintained throughout the year, 
a further saving of 5,000,000 kilowatt- 


company comprises thirty-six units, hav- 
ing a total capacity of 10,210 kilowatts, 
and varying in size from the 1,000-kilo- 
watt direct-connected sets to the sixty- 
kilowatt Edison bi-polar belted units 
which have been retained in service in 
some of the smaller stations. In Table II 
are shown the actual results of the opera- 
tion of this apparatus for the year 1906. 
There are also shown the estimated results 
of the use of converters of the same sizes, 
operated in the same manner as the 
motor-generators, and at an assumed efli- 
ciency calculated from the manufacturer’s 
data on such sizes of apparatus. 

The operating efficiency of the con- 
verters is estimated at eighty-seven per 
cent, less one per cent for the current 
uscd by the cooling apparatus, while the 


919 


efficiency of the motor-generators was 82.4 
per cent. The table shows a saving of 
1,326,767 kilowatt-hours by the use of 
converters, this representing the premium 
paid for the use of the more reljable ap- 
paratus, in addition to which there is to 
be added the slightly larger investment 
necessary in the purchase of motor-gen- 
erators. Owing to the well-known diff- 
culties incident to the operation of sixty- 
cycle converters in a large system where 
continuous service is placed above all 
other considerations, it is a question of 
individual opinion whether a company is 
lustified in adopting either type of ap- 
paratus. 

In the alternating-current system the 
total losses, including transmission, step- 
down transformer, distributing circuit 
losses, and meter losses, aggregate 41.1 
per cent, equivalent to an efficiency of 
58.9. Eliminating the losses in transmis- 
sion lines, step-down transformers, regu- 
Jators, boosters, etc., the total losses in the 
distributing circuits, meters, etc.. aggre- 
gate 24.2 per cent, with a resulting effi- 
ciency of 75.8 per cent from the substa- 
tion to the customers’ meters. 

In the direct-current system the total 
losses, including those in transmission 
lines, motor-generators. tie lines, feeders 
and mains, meters, ete., aggregate twenty 
per cent, equivalent to a system efficiency 
of eighty per cent. Eliminating all losses 
in the direct-current system except those 
which occur between the direct-current 
switchboard in the substations and the 
customers’ meters, a total loss of 7.54 per 
cent is shown, or an efficiency of 92.46 
per cent. 

Two forms of street lighting service are 
in use, each involving the operation of 
different types of apparatus. In one case 
motor-generators are used to convert al- 
ternating current to 6.6-ampere series 
direct current, and in the other case con- 
stant-current transformers are used to oh- 
tain the 6.6-ampere series alternating 
current for similar service. 

The total losses in the 6.6-ampere 
direct-current system are 31.9 per cent, 
giving an efficiency of 68.1 per cent. For 
similar service from the alternating-cur- 
rent system, the total losses are 15.2 per 
cent, with a resulting operating efficiency 
of 84.8 per cent. 

The methods employed in preparing the 
data by means of which the losses in the 
svstem are determined may be understood 
by reference to Tables III, IV, V and VI. 
These tables present a summary of the 
year’s operation, Similar tables are pre- 
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rep 
pared monthly which deal with the 
shorter period of time. ` ü 

It should be understood that with the 
exception of such items in these tables as 
are preceded by an asterisk, all the data 
shown are the results of records taken 
from recording wattmeters. In such 
items as are excepted, computations were 
necessary, all of which were made from 
reliable data furnished by the manufac- 
turer of the apparatus in question, sup- 
plemented in many cases by tests made 
by the company’s representatives. 

The losses in the individual commercial 
distributing circuits were determined by 
the drop-of-potential method, a constant 
being obtained for each circuit by taking 
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the results of all such tests showed that 
the average meter error was 2.6 per cent 
slow. This factor has been used to ac- 
count in part for some of the unknown 
losses, the total thus accounted for being 
approximately 1.5 per cent of the total 
power generated. 

Table III shows, in the first part, a 
summary of the principal items without 
subdivision. The latter part of the table 
subdivides the total losses in the system 
into divisions which are treated individ- 
ually in the later tables. | 

In Table IV the losses in station ap- 
paratus are subdivided and distributed 
among the. various pieces of apparatus 
used in the operation of the stations. 


TABLE IV. 
LOSSES IN STATION APPARATUS FOR THE YEAR ENDING JUNE 30, 1906. 


230-volt motor-generators 
500-volt motor-generators 
Series arc motor-generators..............6: 
Step-down transformers ...............e00. 
*Constant-current transformers ............ 
*Potential regulators .................e06. 
Batteries ........esssessesosnscssesesoreno 
BOOStCIS erotaan ekee aa be aS aka 
Balancers 
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Loss in 
Per Cent of Loss in 
Kilowatt- Total Power Per Cent of 
Hours. Generated. Input. 
5,527,416 - 7.42 17.6 
373,059 0.50 33.6 
2,403,471 3.22 25.5 
1,010,848 1.36 3.23 
118,548 0.16 5.40 
65,353 0.09 3.53 
807,067 1.09 43.2 
211,264 0.28 63.0 
67,725 0.09 
1,366 
10,586,117 14.21 


TABLE V. 
* LOSSES IN INTER-STATION TRANSMISSION LINES FOR THE YEAR ENDING JUNE 30, 1906. 
Per Cent of 
Loss in Total 
Per Cent of Loss in Generated 
Kilowatt. Total Power Per Cent of Power 
Hours. Generated. Input. ransmitted 
Three-phase 2,300-volt Hnes....... 1,556,981 2.09 8.41 24.8 
Three-phase 4,600-volt lines....... 98,813 0.132 1.52 8.7 
Three-phase 6,600-volt lines....... 770,577 1.04 3.55 29.1 
230-volt direct-current tie-lines.... 494,282 0.66 18.30 3.6 
Total paeme rame Ssh eee ROO ES 2,920,653 3.92 5.92 
TABLE VI. l 
* E LOSSES IN FEEDERS AND MAINS FOR YEAB ENDING JUNE 30, 1906. 
Loss in 
Per Cent. of Loss in 
Kilowatt- Total Power Per Cent of 
Hours. Generated. Input. 
+2 300-volt commercial lines................ 1,854,854 2.50 25.1 
230-volt direct-current feeders.............- 1,901,948 2.55 4.93 
*230-volt direct-current mains.............. 641,343 0.86 2.00 
*500-volt direct-current feeders............. 74,466 0.10 9.15 
*Street lighting circuits................... 809,103 1.08 9.53 
*Meter potential losseS...........eeeeceees 482,132 0.65 
E E EET TT E E EE AEE N 5,763,846 7.74 10.5 


a large number of pressure tests under all 
conditions of load. The losses in the 
direct-current mains were estimated in 
the same manner. The losses in the 
street lighting circuits were calculated 
from the known length of the circuits, 
and these results further checked by volt- 
age readings at the station while the cir- 
cuits were in operation with a known 
number of lamps burning. 

Every year the company makes thou- 
sands of tests of the meters in use on the 
customers’ premises. For the year 1906 


Table V indicates the losses in the inter- 
station transmission lines. 

Table VI shows similar data on feeders 
and mains. 

The preparation of these data involves 
the labor of one man for a period of ap- 
proximately one week each month. It is 


his duty to watch the operation of the 
system through the statistics furnished 
him by the operating and sales depart- 
ments, comparing them with data which 
have been prepared representing the pos- 
sible maximum conditions of efficiency of 
operation of every piece of apparatus and 
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reporting for investigation any divergence 
from the estimated average operating 
losses. Curves are prepared monthly 
which show the percentage of losses in the 
current handled by each motor-generator, 
storage battery, balancer, booster, exciter, 
step-down transformer, constant-current 
transformers, or any other station ap- 
paratus, thereby providing means for im- 
mediately detecting any unusual results, 
and furnishing an invaluable check on the 
operation. 

Aside from the value which these data 
may have from an operating point of view, 
it is of considerable interest in indicating 
the characteristics of each district as a 
revenue producer, thus making it possible 
to judge accurately of the advisability of 
making extensions for the different classes 
of service. 

If there should be undertaken at this 
time the construction of a generating and 
distributing system similar to the one 
under consideration, the installation 
would be made under conditions which 
would eliminate the disadvantages en- 
countered in reconstructing existing 
equipments, as in the present case. This 
would. be particularly true in certain 
parts of the country. where the limita- 
tions placed by the local authorities on 
permissible operating conditions are less 
severe, and where the quality and the con- 
tinuity of the service are not of such para- 
mount importance—all conditions tend- 
ing to greater economy and reduction of 
operating logses than is possible in the 
present system. 
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Failures in November. 


Commercial failures in the United 
States during November, according to R. 
G. Dun & Co., were 1,180 in number and 
$17,637,011 in amount of defaulted in- 


debtedness. This is a decrease of about 
$10,000,000 in liabilities as compared 
with the failures in October, and slightly 
smaller than the ‘figures for September, 
indicating that the situation 18 improv- 
ing, although losses show a heavy increase 
as compared with the 885 failures m No- 
vember, 1906, when liabilities amounted 
to $11,980,782. | 

Manufacturing failures were 305 10 
number and $10,927,598 in amount, com- 
pared with 212 defaults in the same 
month last year, when the amount 10- 
volved was only $3,291,192. Trading 
failures were 840 in number and $5,640,- 
065 in amount, against 647 failures last 
year, with liabilities of $4,390,416. There 
were thirty-five other commercial failures, 
including brokerage, real estate, 1msur- 
ance and similar concerns, with a dé 
faulted indebtedness of $1,069,348, 
against twenty-six similar failures last 
vear, when the amount involved was 
$4,299,175. These returns indicate that 
the only noticeable increase of LT 
over the figures for the same month las 
year occurred in the manufacturing class. 
though numerous small firms were force 
to suspend among traders. 
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The International Electro- 
technical Commission. 


The preliminary meeting of the Inter- 


national Electrotechnical Commission was 
held in London, England, in June, 1906, 
at which delegates from some fourteen 
countries were present. The Right Hon- 
orable Lord Kelvin was elected the first 
president, and Colonel R. E. Crompton 
honorary secretary. A set of proposed 
rules relating to the general organization 
of the commission was drawn up and 
adopted subject to ratification by the au- 
thorities who had appointed the delegates. 
These rules have been practically ac- 
cepted by all countries, and there is, there- 
fore, little doubt of their being finally 
adopted at the first meeting of the coun- 
cil, which, we understand, is likely to be 
held next summer. Broadly speaking, the 
rules are based upon all countries being 
on an equal footing with equal taxation 
and equal voting power; they also provide 
for the manner in which the recommenda- 
tions are to be arrived at, and place the 
affairs of the commission and the method 
of carrying out its objects in the hands 
of a representative council, consisting of 
the president of the commission, the 
presidents of the local committees, who 
are vice-presidents of the commission ez- 
officio, one delegate from each of the local 
committees, and the honorary secretary. 
The general objects of the commission are 
set forth in the following resolution 
adopted by the chamber of government 
delegates at the Electrical Congress held 
at St. Louis in September, 1904: “That 
steps should be taken to secure the co- 
operation of the technical societies of the 
world by the appointment of a representa- 
tive commission to consider the question 
of standardization of the nomenclature 
and ratings of electrical apparatus and 
machinery.” 

It is understood that local committees 


. have been appointed in Austria, Belgium, 


Denmark, England, France, Germany, 
Hungary, Mexico, Sweden and the United 
States; and that the question of appoint- 
ing a local committee is also being con- 
sidered in Australia, Canada, Japan, New 
Zealand, Russia, South Africa and Swit- 
zerland. 

The selection of the national committee 
for the United States was delegated to 
the American Institute of Electrical En- 
gineers, and appointments have now been 
made as follows: 

Elihu Thomson, Lynn, Mass., presi- 
dent. 

Charles F. Scott, Pittsburg, Pa., first 
vice-president. 
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Samuel Sheldon; Brooklyn, N. Y., 
second vice-president. 

Bion J. Arnold, Chicago, Ill.; Arthur 
W. Berresford, Milwaukee, Wis.; John J. 
Carty, New York city; W. C. L. Eglin, 
Philadelphia, Pa.; Carl Hering, Philadel- 
phia, Pa.; John W. Howell, Harrison, 
N. J.; Dugald C. Jackson, Boston, Mass. ; 
Francis W. Jones, New York city; Ar- 
thur E. Kennelly, Cambridge, Mass. ; 
Benjamin G. Lamme, Pittsburg, Pa.; W. 
A. Layman, St. Louis, Mo.; John W. 
Lieb, Jr., New York city; Clayton H. 
Sharp, New York city; Charles P. Stein- 
metz, Schenectady, N. Y.; Lewis B. Still- 
well, New York city; Henry G. Stott, 
New York city; Samuel W. Stratton, 


Washington, D. C. 

From the commencement the Institu- 
tion of Electrical Engineers (Great 
Britain) has taken a very prominent part 
in the matter, and not only has it de- 
frayed the preliminary expenses, but has 
gencrously granted a substantial loan to 
the commission in order that no financial 
difficulties should hamper the work of or- 
ganization during the first year, which 
action has been much appreciated by all 
concerned. The success with which the 
movement is meeting on all sides will not, 
however, necessitate any great inroads 
being made into the funds placed at the 
disposal of the honorary secretary by the 
council of the institution. 

At the end of last vear the British 
local committee appointed a sub-commit- 
tee on nomenclature, under the chairman- 
ship of A. P. Trotter, the electrical 
adviser to the board of trade. This sub- 
committee is now engaged in drawing up 
a list of terms, with their explanations, in 
general] use in the electrical industry, and 
the council of the commission. we under- 
stand, will most probably publish a glos- 
sary of electrotechnical terms in French 
and English, the languages in which it 
has been decided all reports of the com- 
mission are to be published. Under 
nomenclature is to be included the ques- 
tion of symbols, which will be taken up at 
a future date. When the local committees 
in the different countries have settled 
down to work, the British local commit- 
tee, we understand, will appoint a sub- 
committee on electrical machinery and 
apparatus to consider in particular what 
matters can be brought to the notice of 
the commission, with a view to possible 
international agreement. The British 
local committee is working in conjunction 
with the local committee of those coun- 
tries taking part in the labors of the 
commission, and the secretaries of the 
local committees are kept au courant 
through the medium of the central office 
now established in London at 28 Victoria 
street, Westminster, the secretarial work 
being in charge of C. le Maistre, the act- 
ing secretary to the commission, to whom 
all inquiries should be addressed. 
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Westinghouse Electric and 
Manufacturing Company. 
The receivers of the Westinghouse 

Electric and Manufacturing Company 
have issued a general balance sheet as of 
October 23, which shows a profit and loss 
surplus of $11,610,756. Pains have been 
taken to figure the assets on as conserva- 
tive a basis as possible. The balance sheet 


qs as follows : 


ASSETS. 

Property and plant ............. $12,342,223 
Quick assetS .........cc cece eens 2,721,839 
Accounts receivable ...........6. 9,210,671 
Notes receivable ..........ece0e08 8,534,698 
Interest accrued, not due........ 195,807 
Working asset8 ..........ccee00. 17,799,465 
Investments ......sssssosessssss 29,490,614 
Other assets ......... ccc eeccece 7,623,106 
Total assets ...........0208- $82,817,923 

LIABILITIES 

Preferred stock ............200c. $3,998,700 
Assenting stock ............508. 23,937,195 
Non-assenting stock ............- 600 
Funded debt ............-c00e00: 20,469,000 
Collateral notes ...........sse00- 8,702,702 
Current liabilities .............. 13,462,609 
Interest accrued, not due........ 410,528 
Current accounts, special........ 18,875 
ReserveS .....ccccccscccccsccves 211,956 
Profit and loss—surplus.......... 11,610,756 
Total liabilities ............. $82,817,923 


The receivers’ statement shows conclu- 
sively that had it not been for the recent 
financial stringency, which made it im- 
possible for many corporations to obtain 
funds for legitimate business purposes, a 
receiver would not have been necessary. 
Now that a rapid readjustment of money 
conditions is under way, and confidence 
is being gradually restored, the discharge 
of the receivers and the restoration of the 
property to the shareholders in the near 
future would not be surprising. 

The balance sheet issued by the re- 
ceivers would seem to indicate that the 
earning power and substantial quick and 
working assets of the company would not 
permit the continuation of a receivership 
for any great length of time. The com- 
pany has an ample working capital to 
carry on its business, and its earnings 
would enable the discharge of its obliga- 
tions in a comparatively short time. 

The new plan for the extension of the 
company’s debt now under consideration, 
its supporters say, is the logical solution 
of the problem. Its execution would re- 
sult in the immediate restoration of the 
company to shareholders, would terminate 
the heavy expenses that would accrue 
through receivership, and by the release of 
certain important assets enable the man- 
agement to conduct the business along 
more profitable lines than would be pos- 
sible under the receivership. 
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AND SCIENTIFIC LITERATURE 


. The Origin of Radium. 


The report given out by Dr. B. B. 
Boltwood a short time ago that he had 
succeeded in separating an unrecognized 
radio-active material, which apparently 
produced radium, has led several other in- 
vestigators to throw additional light on 
this subject. In this communication Otto 
Hahn describes in some detail a research 
which he has conducted with a radio- 
active material obtained from thorium, 
to which he has given the name “meso- 
thorium.” He was struck, during this in- 
vestigation, with the fact that the old 
preparations of thorium contained rela- 
tively large quantities of radium and this 
appeared all the more noteworthy since 
monazite sand, from which the thorium 
is prepared, contains only a very small 
quantity of uranium, and the radium cor- 
responding to this small amount must 
consequently have been separated from 
the thorium during the complicated 
process used in extracting the latter. For 
this reason he began a systematic inves- 
tigation of the quantity of radium in 
samples of thorium salts of different 
ages. A weighed quantity of the pure 
nitrate was dissolved in pure water and 
the solution boiled and sealed up. After 
a sufficient interval the radium emanation 
was collected by boiling the solution and 
shortly afterwards, after allowing the 
thorium emanation to decay, transferred 
to an electroscope and measured. Sampies 
of thorium nitrite of different but ac- 
curately known ages were available for 
these tests, and it was found as a result 
that the older the sample the larger was 
the quantity of radium contained in it. 
In a new sample the quantity of radium 
was very small. It was not to be sup- 
posed that an insufficient degree of 
purity was the cause of the larger amount 
of radium in the old sample, nor was it 
probable that the thorium itself slowly 
decomposed into radium. The author, 
therefore, considered that in the prepara- 
tion of thorium an active substance is sep- 
arated from the latter, which in turn 
decom poses into radium. ‘This is prob- 
ably the direct parent substance of 
radium, for which search has recently 
heen made. To test this supposition an 
attempt was made to show the increase 
in the amount of radium in a solution of 


thorium, and 100 grammes of freshly pre- 
pared thorium nitrate was examined, the 
quantity of radium being ascertained. 
This was repeated at various dates. 
Another sample of forty grammes of the 
salt was also examined in the same way, 
and later a third sample of fifty grammes 
was prepared and watched. From these 
tests it was found that the period of de- 
cay for radium lies between two thou- 
sand and three thousand years. Altera- 
tions in the proportions of uranium and 
thorium would naturally cause corre- 
sponding deviations in the value of this 
constant, so that the values given only 
indicate approximately the order of mag- 
nitude of the period of decay.—Ab- 
stracted from Nature (London), Novem- 
ber 14. 
a 
Electrogalvanizing. 

In this article on “Old and New Meth- 
ods of Galvanizing,’ Alfred Sang dce- 
scribes the various galvanizing processes 
which are now being used. These in- 
clude the hot galvanizing process in 
which the metal sheet, after being cleaned, 
or “pickled?” by an acid solution, is 
dipped into the molten zinc, and the 
“sherardizing” process, in which the ar- 
ticles are placed in zinc dust and heated 
to a temperature somewhat below the 
melting point of zinc, which method 
causes an alloying to take place over the 
surface of the articles. The so-called 
“cold process,” that which is carried out 
electrolytically, was also described some- 
what briefly. This process has not varied 
much since its revival a few years ago. 
New, patented apparatus is being brought 
out constantly, the value of which is 
usually much over-rated. The business 
in its present state offers little to en- 
courage monopoly, because the basic prin- 
ciples of the process are as much public 
property as those of hot galvanizing. 
Solutions are innumerable and many of 
them are of practical value, but the suc- 
cess of the process depends almost en- 
tirely upon the man who is in charge of 
it. The zine anodes which are used must 
be clean and of good quality, and for this 
reason, and also because of the special 
shapes in which they are cast, they cost 
more than spelter. The residues of the 
process are a grayish powder which falls 


to the bottom of the vat, running high in 
zinc, and the tattered remnants of the 
anodes themselves, and also the zinc car- 
ried in the solution when the latter is 
run out periodically as it becomes gen- 
erally disorganized and unsuitable for 
plating. The articles to be electroplated 
must be very carefully cleaned. This 
stage of the process costs more than the 
corresponding stage in any of the other 
processes. There is no bridging of bad 
spots in this method and the perfection 
of the coating is a proof that the articles 
were clean before being coated. In the 
case of hot galvanized work, dirty spots 
may be bridged over. Although, theoret- 
ically, nothing is simpler than electro- 
galvanizing, in practice, nothing is more 
uncertain. There are very few good job- 
galvanizers. There are more factors to 
be taken into account in this than in any 
of the other processes, and the margin be- 
tween success and failure is narrow. The 
composition of the bath and its conduct- 
ivity must be watched closely; the tem- 
perature must be regulated nicely; and 
also the voltage and the current density: 
and the quality, shape and position of 
the anodes must be watched closely. 4 
weak solution gives off hydrogen in ex- 
cess and produces a spongy deposit, espe- 
cially if the current density be low; and 
such a deposit is worthless. The con- 
ductivity may be regulated by adding 
acid, or other chemicals according to the 
different solutions in use. It is most im- 
portant to arrange the anodes about the 
cathode so as to produce a uniform coat- 
ing. The thickness of deposit will vary 
inversely as the square of the distance to 
the nearest point of the anode. Some 
shapes can not be electroplated except In 
a revolving barrel. An electrogalvanized 
surface is attractive in appearance, al- 
though it is less bright than a hot-gal- 
vanized surface. Under the microscope 
it shows pores, due to specks of impurl- 
ties which prevented the depositing of 
the zinc. The contact between zinc and 
iron is perfect, and for this reason, above 
a certain critical limit, an electrolytic 
coating is more efficient than a hot coat- 
ing. One great advantage of the process 
is that there is no caking of the me 
so that threads of bolts, after galvanizine. 
are clean. The work takes a good polish. 
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but is not permanent, because the zinc- 
iron couple is extremely active, owing to 
the purity of the zinc, the excellent con- 
tact and the free access of atmospheric 
agents through the unavoidable pores. 
The process is still in the course of de- 
velopment and stands as good a chance 
as any other of becoming the best in the 
long run.—Abstracted from Proceedings 
of the Engineers’ Society of Western 
Pennsylvania (Pittsburg), November. 
< 
A Suriace-Contact Railway for 
Benares, India. 

A charter was granted recently to a 
company to construct and operate an 
electric railway in the historic city of 
Benares, India, which is on the Ganges 
and is visited yearly by many pilgrims. 
For sentimental reasons the use of an 
overhead system was forbidden, and the 
company has decided to install a surface- 
contact system of new design. The sys- 
tem to be installed will give a line run- 
ning parallel with the river, and a sec- 
ond line at right angles to this and run- 
ning through the centre of the city, with 
a branch joining these two routes and 
forming a delta in the heart of the city. 
One of the sides of this delta is extended 
to the river front. The system adopted 
will be direct current at 550 volts. Twenty- 
four motor-cars and eight trolleys will 
be installed, and a seven-minute service 
will be maintained over the nine and one- 
half miles of road. The system, which is 
known as the “Robrow,” is one of the 
latest proposed. A feeder is run par- 
allel to the track in a shallow trench out- 
side of the track. On a double-track 
route the feeder would be placed between 
the two tracks. The track on the far 
side from the feeder is of the usual 
grooved-girder type, while that next to 
it consists of two deep T-head rails 
placed side by side, but separated so as 
to leave a slot between them. Within this 
slot travels a rod carried on the car, 
which closes mechanically switches en- 
closed in boxes placed beneath the track, 
thus making connection to the contact 
stud placed centrally between the rails. 
This street box is of cast iron and bolted 
directly to the bottom of the rails. It 
is reached by a handhole ten by twelve 
inches, and is connected directly by an 
opening to a drain run below the feeder. 
A tap is taken from the feeder leads in 
through the street box to the switch 
placed within the latter, and a second tap 
runs out through the box to the contact 
stud. The contact stud is of steel set 
within a reconstructed granite block by 
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means of bitumen. It projects only half 
an inch above the level of the pavement 
and is three inches wide and five inches 
long, with a beveled oval top. These 
studs are placed from fourteen to twenty- 
four feet apart, according to the length 
of the type of car selected. The contact 
switch is a double-break switch rotated 
by a bell crank projecting through the 
street box, with the arm standing vertic- 
ally in the rail slot. As the car passes 
it presses the crank down through ninety 
degrees, closing the switch and making 
contact. After the depressing rod has 
passed, a spring returns the switch to its 
original position. The closing and open- 
ing of this switch are done before and 
after the collecting skate leaves the con- 
tact stud, so that there is no arcing at 
the switch. A laboratory test of the lat- 
ter showed that it withstood successfully 
two and a half million operations without 
being disabled. This represents thirty- 
seven years of service with a five-minute 
schedule for fifteen hours a day. The 
depressing rod is carried on the side of 
the car and can be easily removed when 
necessary. It is jointed, enabling the car 
to take the necessary curves. The skate 
is of the usual form, and ordinarily there 
is no provision for cutting out the contact 
stud should the street switch fail. This, 
however, can be done, when desired, by 
adding a short-circuiting contact to each 
end of the skate and placing fuses to the 
contact lead.—A bstracted from the Tram- 
way and Railway World (London), 
November 1%. 
< 
Tests of Tungsten Lamps. 

The results of a number of recent tests 
on new types of mcetallic-filament lamps 
are given here; some of these have been 
published previously. Two makes of 
lamp were tested; one known as the 
“Z? or “zirconium-wolfram” lamp, and 
the other as the “Osmin.” Both fila- 
ments, however, are made of tungsten. 
The “Z”? lamp resembles somewhat the 
well-known type of tantalum lamp, the 
filament being supported in V-loops from 
small rods attached to a glass stem. The 
lower ends of these loops are held down 
by light springs. The lamps are made in 
sizes from thirteen to 160 candles. Up 
to twenty-four candles, the voltage is low, 
being only thirty-seven to forty, so that 
the lamps must be burned in groups of 
three in series on a 110-volt circuit. The 
thirty-candle-power lamps operate at 
fifty-five to sixty volts, and the smallest 
lamp made for 110 volts is forty candles. 
To the rod supporting the filament is at- 
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tached a capsule containing a chemical 
substance which has the property of ab- 
sorbing the vapors given off the filament 
during operation, and in this way increas- 
ing the useful life of the lamp. Two of 
these lamps were tested by Hollefreund 
& Company, of Berlin. The first was 
rated at thirty-four Hefner units—that 
is thirty English candles. At the start it 
took 0.84 ampere, corresponding to 1.09 
watts per candle. The intensity of the 
lamp increased up to 240 hours, when it 
was thirty-one and one-half candles, tak- 
ing 0.99 watt per candle. From here on 
the - candle-power decreased gradually, 
being twenty-six and one-half at 960 
hours and twenty-two at 1,268 hours, 
when the filament broke. At the end of 
960 hours it was taking 1.18 watts per 
candle, and when it broke, 1.41. A sec- 
ond lamp, rated at fifty-five Hefner units, 
or forty-cight -and one-half English 
candles, took at the start 0.55 ampere, 
corresponding to 1.25 watts per candle. 
The intensity of this lamp increased dur- 
ing the first hours of burning, being fifty- 
six at seventy-two hours, at which point 


: the lamp took 1.1 watts per candle. The 


candle-power decreased after this, and 
the lamp broke at 1,030 hours, when the 
intensity was forty candles and the con- 
sumption of energy 1.48 watts per candle. 
In both of these lamps the current re- 
mained practically constant throughout 
the entire life. The Osmin lamp is one of 
the well-known form, the filament being 
constructed with four loops suspended 
from rods attached to a glass stem and 
supported near the bottom of the loops. 
Both this and the “Z” type of lamp are 
said to be suitable for burning in any 
position. A test of the Osmin lamp has 
been made recently by the lamp-testing 
department of Vienna. One of these 
lamps, rated at thirty-one Hefner units— 
that is to say, twenty-eight candle-power 
—was operated at fifty-five volts, taking 
0.62 ampere, or 1.25 watts per candle. 
The intensity decreased gradually from 
the start, being 25.75 at the end of 500 
hours, at which point the energy con- 
sumption was 1.32 watts per candle. At 
the end of 1,000 hours the candle-power 
had fallen only to 25.25 and the con- 
sumption of energy had risen only to 1.34 
watts per candle. This lamp was burned 
for 2,239 hours, the candle-power at the 
end of that time being 23.5 and the 
energy consumption 1.46 watts per 
candle. A number of lamps intended for 


110-volt circuits were tested also, but the 
results are not made public.—T'ranslated 
and abstracted from La Revue Electrique 
(Paris), November 15. 
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Triumph Induction Motors. 

The Triumph Electric Company, Cin- 
cinnati, Ohio, has placed on the market 
Special 


a new line of induction motors. 


Fie. 1.—TwEnty-Five-Horse-Power, THree-PHask TRIUMPH 


INDUCTION MOTOR. 


attention has been given to the correct 
proportioning of all parts, and the care- 
ful selection of high-grade material as- 
sures a machine which will give a maxi- 
mum output for a minimum weight of 
material. Fig. 1 shows the twenty-five- 
horse-power, three-phase motor. 
Fig. 2 indicates the construction 
of the stator, and Fig. 3 the con- 
struction of the rotor. 7 
In the stator ample provision 
has been made for the free cir- 
culation of air around the core 
and windings, resulting in good 
ventilation and low temperature. 
The. stator core is built up of 
discs of special non-aging steel, 
thoroughly japanned. The coils 
are form-wound, insulated and 
treated with special varnish, after 
which they are inserted in the 
slots and held firmly in position 
by wooden wedges. In addition 
to the coil insulation the slots 
are lined with insulating ma- 
terial. Cast-iron bearing brackets 
are centred in and bolted to the stator 
frame. These are machined in jigs, insur- 
ing alignment when mounted on the stator 
frames. The brackets contain large oil 
wells, holding an ample supply of lubri- 


cant. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The rotor is of the iron-clad laminated- 


core type. The laminations are mounted 
on a steel shaft and firmly held together 
by end plates. The windings are of 


heavy, solid copper conductor riveted and 
soldered at each end into short-circuiting 
rings, forming the well-known squirrel- 
cage design. 

The bearings are made of anti-friction 


metal, reamed to size, and are inter- 
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Fia. 2.—STATOR or TRIUMPH INDUCTION MOTOR. 


changeable. The bearings are of the ring- 
oiling type, providing a flood of lubricant 
over the entire bearing surface. 

These machines are supplied with a 
cast-iron sliding base with an adjusting 
screw. The design of the base is such 
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that the same motor can be placed on the 
floor, wall or ceiling. 

These motors regulate closely the drop 
in speed between no load and full load. 


Fic. 3.—Rotror or TRIUMPH INDUCTION MOTOR. 


being under six per cent in the smallest 
sizes, and lower as the size increases. 
The motors, when running continu- 
ously under full load, will not rise in 
temperature more than forty degrees cen- 
tigrade above the surrounding atmosphere, 
and will carry an overload of twenty-five 
per. cent for two hours without increas- 
ing the temperature to exceed fifteen de- 
grees centigrade above that at full load. 


“The standard machines are built for 110, 


220, 440 and 550 volts, for sixty and 
twenty-five cycles, and for two and three- 
phase circuits. For variable-speed work 
and for extremely heavy starting duly 
these motors may be equipped with slip- 
ring attachments. 

Motors of five horse-power and smaller 
may be thrown on the line and started 1m 


operation without the use of any auxil- 


iary starting device. Above five horse- 
power the use of a starting box is advis- 


able. 
—o 


“Victor” Combination 
Meters. | 
A new type of electrical measuring 12- 
strument has recently been placed on thé 
market by the H. W. Johns-Manville 
Company, 100 William street, New York 
city, this instrument indicating volte, 
amperes, watts and horse-power oD 4 
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single dial. It consists of two independ- 


ent D’Arsonval movements electrically 
damped and so situated with respect to 
each other and the scale as to measure 
directly on the centre chart watts and 
horse-power at the intersection of the volt 
and ampere-indicator needles, at the same 
time indicating pressure and current. The 
“Victor” combination meter has been es- 
pecially designed for the purpose of econ- 
omizing switchboard and bench space, 


and at the same time producing an accu- | 


rate instrument that would replace three 
ordinary-type instruments. The con- 
struction is simplified, and the-instrument 
is rigidly built of interchangeable parts, 
in order to facilitate rapid and inexpen- 
sive repair in case of burnouts or other 
accidental damage. : 

The meter is made in portable types for 
laboratory and field work, and its many 
uses will suggest themselves to the prac- 
tical engineer. It is lighter than two 
single-unit meters, can be readily carried 


a 


Ran, we T | 


Tar Tyre H-1 Victor COMBINATION METER. 


in one hand, is self-contained, and, if de- 
sired, can be equipped with one to five 
self-contained shunts varying in capacity 
‘from 0.5 to 300 amperes, and one to three 
Tanges on the voltmeter up to and includ- 
ing 750 volts. 

For special purposes the voltmeter may 
be constructed with a high ohmage per 
volt. It is especially adapted to photo- 
metric work, as the operator can obtain all 
three desired readings from a single dial. 
The instrument is guaranteed for an accu- 
racy of one-half of one per cent, and can 
read to an accuracy of less than one- 
tenth of one per cent of full scale capac- 
ity. 

The switchboard type is made for use 
in manufacturing and engineering plants. 
It requires the space of a single instru- 


+ ment, while giving the results of four. 


The movements are mounted in a neat 
dustproof iron case, which also serves to 
protect the instrument from undue in- 
fluences of powerful external fields. The 
meters have no readable friction errors, 
and are aperiodic, accurate, permanent 
and durable. 


f 
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ELECTRICAL REVIEW 


-New Direct-Current Motors 
and Generators. 

The Arthur Jones Company, Old Col- 
ony Building, Chicago, Ill., has placed 
on the market a line of direct-current 
motors and generators, the design having 
been worked out by able engineers, and 
the construction being the result of care- 
ful planning and shop practice. 

The Jones motors are built in both bi- 


‘polar and multipolar types. The bipolar 


motors are designed to meet conditions 
calling for low-priced motors of small 
horse-power, where the service is not 
severe and operation without much atten- 
tion is required. The field frames are 
spherical, the poles and frame being cast 
in one piece of a fine grade of selected 
metal. 
and are carefully insulated and taped to 
protect them from mechanical injury. 
The armatures are of the iron-clad type, 
built up of soft-steel sheets securely 
clamped to the shaft. The machine- 
wound armature coils are heavily insu- 
lated from both core and shaft. The shaft 
is of turned and polished steel, with self- 
aligning and adjustable bearings made 
from a high grade of gun metal. 

The brushes are of the cartridge type, 
of large cross-section, and are self-feeding. 
Fig. 1 shows the bipolar motor. 

The multipolar motors are designed to 
meet the severest requirements of power 


Fic. 1. Jones BIPOLAR MOTOR. 


service, whether for direct machine drive 
or for driving by means of gears or belts. 
These motors may be either shunt, series 
or compound-wound, for 110, 220 or 500 
volts. They are built for mounting on 
the floor, ceiling or wall, and for direct 
connection to the driven apparatus. The 
multipolar motors range in capacity from 
one-quarter horse-power to thirty horse- 
power. 

The standard open-type machine is 
shown in Fig. 2. This may be converted 


The field coils are form-wound, — 
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into semi-enclosėd or fully enclosed by 
means of enclosing covers. 
The spherical yoke is machined on the 


‘inside to form a seat for the wrought- 


iron poles, which are securely bolted to 
the yoke after being machined carefully 


ee 


Fie. 2.—Jones MULTIPOLAR Moror, ONE- 
QUARTER TO THIRTY Horse-PowERr. 


and fitted. The bonnets for carrying the 
bearings have two heavy horizontal arms, 
so designed that they do not interfere 
with easy access to the brushes and com- 
mutator. 

The armatures used with the multi- 
polar motors are of the slotted-drum type, 


Fic. 3.—Jones Brusa RIaaina. 


with cores built up of carefully annealed 
soft-steel punchings. In the smaller sizes 
the discs are assembled on the shaft, being 
held in place by a key and compression ` 
plates at each end of the core. Jn the 
larger sizes the cores are provided with 
ventilating ducts parallel with the shaft, 
which connect with other ducts at right 
angles to the shaft, setting up a rapid 
flow of air through the core, and around 
the coils. In the larger sizes, also, the 
laminations are assembled on a cast-iron 
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spider which is pressed on the shaft and 
securely locked and keyed. The armature 
coils are machine-wound on forms. The 
coils are wound from a single length of 
wire, without joints in the coil, and the 
insulation is unimpaired in mounting. 
The leads to the commutator are fully 
supported and bound down before being 
soldered. Band wires are used to retain 
the coils in the slots. 

The commutator is of heavy construc- 
tion and is easily removable from the 
shaft in case of necessity. The segments 
are drawn from high-grade lake copper of 
uniform density. The segments are in- 
sulated from each other and from the 
spool by the best quality of mica, which is 
selected to wear down evenly with the 
copper. 

The brush-holder gives a wide range of 
brush wear with a single setting. The 
brush is carried in a box, through which 
it is fed by a tension arm with spring 
adjustment. The holder is securely 
clamped to the stud, and current carried 
from the stud to the brush by means of 
a flexible cable. 
shown in Fig. 3. 
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A New “Ediswan” Circuit- 
Breaker. 

The Edison & Swan Company, 36-37 
Queen street, Cheapside, London, E. C., 
England, has placed on the market a new 
form of circuit-breaker conforming to the 
recent Home Office regulations. 


The brush rigging 1s 


The arrangement is compact and simple _ 


and consists of a substantial, springy, self- 
cleaning brush contact fitted with carbon- 
break blocks, which are well above the 
main contacts and can be removed as occa- 
sion requires. The working parts are car- 
ried on stout castings and have loose 
handles, independent of the movement of 
the switching arm, so that the breaker can 
not be held in position against a short or 
excessive overload. The switch is held 
in position by a knuckle lever against a 
dead centre, which is operated through 
suitable latch gear by the tripping coil. 
The switch makes a clean, sharp break, 
aided by a powerful spring; but, owing to 
its being locked in position, it can not 
- be affected even by excessive vibration. 
The overload coil is attached to the side 
of the switch base, and the gravity con- 
trolled plunger knocks up a lever operat- 
ing on the trip latch in the mechanism. 
It is also possible to operate this by means 
of a button provided above the main coil. 
The breaker is made for all voltages up 
to 500, and for capacities up to 800 am- 
peres. 


ELECTRICAL REVIEW 


A New Wire Joint. 

Frank B. Cook, who is well known in 
the telephone and electrical field, an- 
nounces that he has succeeded in perfect- 
ing a “wire joint” for splicing both iron 
and copper wires which is mechanically 
and electrically perfect. The construc- 
tion of the sleeve or joint is, in itself, 
a simple device to look at, but its success 
is due to its peculiar design and care in 
its manufacture. 


Referring to Fig. 1, it will be noted 


that one side is flat and the other is 


Fic. 1.—Tue New Cook Wire JOINT. 


formed to fit the wires. In twisting, the 
flat side is drawn up into the recess be- 
tween the wires and meets the upper or 
formed. side, stretching the metal around 
the wires so tight as to completely close 
up any space and make a cold weld be- 
tween the metal in the joint and the wire. 
It is only necessary to use the ordinary 
splicing tools and the mere act of twist- 
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reproduction of a photograph which has 
not been retouched.: The upper portion 
of each sleeve or joint was filed away to 
show the interior of the joint. This illus- 
tration also shows that the Cook sleeves 
may be used as a combination joint with 
perfect success, which feature is of con- 
siderable value, as it means less variety 
of sizes in stock for the consumer. | 

It is stated that the joint is stronger 
than the wire, and will stand several 
twists in addition to the three and one- 
half twists used in common practice with- 
out fracturing. 

Mr. Cook also announces that the 
Western Union Telegraph Company has 
adopted his joint after exhaustive tests, 
and that many new orders have been se- 
cured from all parts of the world. 


—_—-@-—__. 


Traffic Results of the Simplon 
Tunnel. 

Vice-Consul Ernest Santi reports the 
following from the Milan post regarding 
the first year’s earnings of the Simplon 
tunnel: a, a 

“The first year’s (1906-7) operation of 
the Simplon tunnel did not meet expec- 
tations. During the year only 27,100 
tons of goods entered and 29,400 tons left 
Italy over this line, while 430,000 pas- 


ta ee 2 
$ 
a 


Fie. 2.—Cook WIRE JOINT (IN THE MIDDLE) COMPARED WITH OTHER JOINTS 


(ABOVE AND BELOW.) 


ing the joint makes a connection that is 
air and moisture-proof—the ideal elec- 
trical splice. 

Having the faults of earlier methods 
of splicing in mind, Mr. Cook so con- 
structed his sleeve as to retain the strength 
and other desirable features of the twisted 
and soldered splice and produce a sleeve 
which has maximum strength and effi- 
ciency combined with minimum labor in 
application. A comparison of the effi- 
ciency of this joint as compared with 
other types is best shown by referring 
to Fig. 2 in which the middle is a Cook 
No. 10 joint with one No. 10 and one No. 
12 wire, and the upper and lower are 
other No. 10 joints made up under the 
same conditions. This illustration is a 


sengers were carried through the tunnel. 
The authorities expect that at least 100, 
000 tons of goods will annually pass 
through the tunnel. The line earned 
$5,170 per mile; the estimate was $6,000 
per mile. The company calculated that 
the line would have to produce $6,000 
in order that the second tunnel could be 
built, construction of which has been 
postponed.” 


New York City Railway. 


Douglas Robinson and Adran a 
Joline, receivers of the New York H 
Railway, have mortgaged the property t0 
$389,685 to the General Electric Com- 
pany. The mortgage is due Den : 
next, with six per cent interest. 
to pay for new electrical equipment. 
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December 7, 1907 
Marine Annunciators. 


The accompanying illustration shows a 
new type of electric marine annunciator 
recently designed by the Holtzer-Cabot 
Electric Company, Brookline, Mass., for 
registering calls from different parts of 
vessels, either as an alarm or for messen- 
ger service. Although this instrument is 
not claimed to be water-tight, yet the 
mechanism is so thoroughly protected 
that it will withstand the dampness and 
moisture on shipboard without in any 
way corroding the metal parts or affect- 
ıng the operation. 

Standard gravity drops are used, but 
the coils are thoroughly treated with a 
moisture-proof compound and baked so 
as to prevent any short-circuiting caused 
by the disintegration of the insulation 
from dampness. Non-corrosive metals 
are used, so as to prevent all possibility 
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HOLTZER-CABOT WEATHER-PROOF 
ANNUNCIATOR. 


of rust forming at the pivot points and 
interfering with the instantaneous opera- 
tion of the drop. The drops are reset by 
means of a checking rod, which passes 
through a rawhide gasket secured to the 
inside of the frame. 

The case is of heavy wood construction 
with round corners, and is usually 
finished to match its surroundings. It is 
made in two sections—the backboard and 
the cover. All the connections are 
brought to the backboard, on which the 
drops are mounted, so that this portion 
of the annunciator may be installed and 
tested without closing the cover, and the 
perfect working of the instrument thus 
insured. The holes in the backboard, 
through which the wires pass, are filled 
with a moisture-proof compound, render- 
ing this part of the annunciator prac- 
tically water-tight. 

The cover is hinged to the backboard 
and is fitted with a tubular rubber gas- 
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ket; so that when closed it makes a per- 
fect fit and prevents the ingress of all 
moisture. As a further precaution 
against dampness, paraffin is run around 
the edge of the glass where it meets the 
frame. None of the mechanism is 
mounted on the cover, so that the an- 
nunciator may be more readily installed, 
and also so that the operation may be 
fully inspected with the cover open if de- 
sired. This new feature is much ap- 
preciated by those using this class of in- 


strument. 
This type of annunciator may be fur- 


nished with or without a bell or buzzer 
for calling,.and the complete instrument 
is pleasing in appearance and accurate 
and serviceable in operation. 
pe em 

Wagner Electrical Instru- 

ments. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., ten years ago 
designed and placed upon the market a 
line of high-grade alternating-current 
switchboard indicating instruments. This 
was in response to the urgent request of 
several of the company’s largest central- 
station customers. At that time the pre- 
vailing construction of this type of in- 
strument was unsatisfactory, and alter- 
nating-current central -stations were in 
many cases without reliable means of de- 
termining generator and circuit loads. 
The success of the instruments designed 
by the company resulted in a decision to 
add this line permanently to its list of 
manufactured products. This branch of 
the business has been extended, taking in 
additional forms for which there was 
need, until to-day the company is pre- 
pared to supply a most comprehensive 
line of switchboard and portable instru- 
ments. 

From the start the Wagner instru- 
ments have had distinctive features 
which commended them to users. As this 
branch of the business has developed, di- 
rect-current instruments have been added 
to the line, and the special features for 
which the Wagner instruments are so 
popular have been combined with the 
highest grade of workmanship and elec- 
trical construction. 

A new bulletin, No. 79, which the com- 
pany has recently issued, gives an idea 
of the extensive range of these instru- 
ments. This bulletin describes and illus- 
trates direct-current voltmeters, amme- 
ters and wattmeters, and alternating- 
current voltmeters, compensated voltme- 
ters, ammeters, wattmeters, power-factor 
meters, polyphase ammeters and polyphase 
wattmeters. The bulletin also describes 
several forms of instrument transformers. 
of both series and potential types, for all 
voltages and currents. 
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Electrical Risks. 


Attention has been called recently in 
underwriting circles, says the New York 
Journal of Commerce, to the fact that in 
New York city and state current forms 
of policies attaching to electrie light and 
power stations do not sufficiently guard 
the interest of companies with reference 
to the exclusion of loss from lightning. 
It is true that policies covering such risks 
usually contain a clause providing that 
dynamos, switches and electrical appa- 
ratus generally are not insured against 
damage caused by electrical currents, 
natural or artificial, but it is quite com- 
mon to attach to the same policies, in 
another part of the form, & standard 
lightning clause which on its face insures 
against damage by lightning all the 
property covered in the policy. 

While it may be claimed that the at- 
tachment of both these clauses indicates 
intention to insure only against lightning 
property other than electrical apparatus, 
still fear is expressed that this construc- 
tion will not prevail in the courts. In 
interpreting policies it is well known that 
a rule of the courts is to interpret all 
ambiguities against the company. Under 
policies such as above described, while 
it is true certain electrical apparatus is 
exempt from insurance against lightning, 
still it is also true there is a lightning 
clause, containing no exemptions what- 
ever. Therefore, it might be held that 
the clauses being contradictory, the one 
more favorable to the assured must be 
made effective. 

It is curious that this matter has not 
been provided against in New York city 
and state, for in Canada, New England, 
Pennsylvania and other parts of the 
country the point is covered by the forms 
commonly in use. These provide that 
the electrical apparatus is not covered by 
the lightning clause, and that the light- 
ning clause shall cover only the remainder 
of the property insured. It can hardly 
be supposed that any ruling of the At- 
torney-General or Insurance Department 
on the question of the phraseology of the 
New York standard lightning clause can 
necessarily affect the practice in this state, 
because while it might not be practi- 
cable to change the form of the standard 
lightning clause, it certainly is practicable 
in a policy to say to what property the 
lightning clause shall attach, and some 
underwriters feel that the interesta of 
the companies require early and uniform 
action in this city and state with respect 
to the matter. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MEXICAN CITY TO HAVE ELECTRIC LIGHTS—Lic. Trinidad 
Herrera has signed a contract with the municipal authorities of 
Tulancingo, Mexico, whereby he binds himself to harness the Salto 
ue ia Granaua wateriail and use its power developed for industrial 
purposes. In consideration of the concession, he will furnish arc 
lamps for the public lighting of the city. 


ANOTHER COLORADO POWER DEVELOPMENT—A. E. Wil- 
son, of Denver, Col., has secured a permit from the United States 
Government for the erection of a $1,000,000 power plant on the 
South Platte watershed, a short distance from Denver, and has 
also been given a right of way for his transmission lines. The 
plant will permit the generation of 20,000 horse-power. 


ELECTRICITY TO BE USED ON CANADIAN PACIFIC RAIL- 


WAY BRANCH—In order to recover the large volume of business 


in the boundary district in hauling coal, coke and ore tonnage, 
lost during recent years through competition, plans and specifica- 
tions for the electrification of the Columbia & Western Railway 
branch of the Canadian Pacific Railway have been prepared. The 
realization of the project, however, will probably be delayed on 
account of the recent suspension of mining and smelting operations. 
The motive power will be supplied by the West Kootenay Light 
and Power Company, whose plant and equipment at the main 
generating station at Bonnington Falls on the Kootenay river, the 
pole lines and substations at Rossland, Grand Forks, Phoenix and 
Greenwood and Boundary Falls, British Columbia, already repre- 
sent an investment of about $2,000,000. The West Kootenay com- 
pany at present supplies the electrical energy for operating the 
various smelting plants and the air drills and hoists in all the 
boundary mines. It is estimated that the operation of railway 
trains over the heavy grades between West Robson and Midway 
and over the various spurs running to the mining camps by elec- 
tricity will reduce rates nearly forty per cent. 


NEW PUBLICATIONS. 


UNITED STATES NAVAL MEDICAL BULLETIN—The United 
States Naval Medical Bulletin, for the information of the medical 
department of the service, has been published. This bulletin is 
limited to professional matters as observed by medical officers at 
stations and on board ships in every part of the world, and per- 
taining to the physical welfare of the personnel. This bulletin 


is issued quarterly. 


NAVY DEPARTMENT, UNITED STATES MARINE CORPS— 
The annual report of the brigadier-general commandant of the 
United States Marine Corps to the secretary of the navy for the 
fiscal year 1907 has been published. This report shows that there 
are 123 officers and 3,210 enlisted men on shore duty within the 
territory limits of the United States; ninety-nine officers and 2,567 
enlisted men on shore duty outside the territory limits of the 
United States; fifty-five officers and 2,224 enlisted men on board 
ships in commission. During the past year 119 good-conduct medals 
and seventy bars have been issued to enlisted men of the corps. 


NAVY DEPARTMENT, BUREAU OF MEDICINE AND 
SURGERY—The annual report of the surgeon-general of the 
United States Navy, chief of the Bureau of Medicine and Surgery, 
to the secretary of the navy for the fiscal year 1907 has been 
published. The statistical report of the health of the Navy and 
Marine Corps for the year 1906, as compared with the year 1905, 
shows an improvement in condition. The comparison of epidemic 
diseases for 1906 and 1905 shows that there were 1,076 cases of 
epidemic catarrh in 1906, and 926 in 1905; mumps, 634 cases in 
1906, and 242 cases in 1905; diphtheria, twenty cases in 1906, and 


143 in 1905; measles, 376 cases in 1906, and 121 cases in 1905; 
scarlet fever, nineteen cases in 1906 and fifty-two cases in 1905; 
rubella, ten cases in 1906, and twenty-five cases in 1905; cerebro- 
spinal meningitis, seventeen in 1906, and twenty-one in 1905. 


NAVY DEPARTMENT, BUREAU OF ORDNANCE—The annual 
report of the chief of the Bureau of Ordnance of the Navy to the 
secretary for the fiscal year 1907 has been published. Concerning 
electrical appliances in turrets, there has been much accomplished 
in the way of removing from turrets and from spaces traversed 
by powder charges all electrical apparatus which might, by emitting 
sparks, cause ignition of powder and consequent disaster. Such 
apparatus of this nature as must remain in turrets has been far 
removed from the location of powder charges and effectively covered, 
so as to be fiame-proof. With a view to further insuring im- 
munity from accident due to such cause, the bureau has adopted 
for the New Hampshire and later battleships a type of control 
for the electric ammunition hoists that will do away with the 
large and heavy controllers heretofore used and substitute a small, 
compact controller carrying a small current. For the controlling 
of gun-lifting motors in turrets, a mechanical device has been 
adopted which will give a much finer and better-graduated control 
than it has been hitherto possible to obtain by the direct control 
of motors or control through motor-generators. 


ANNUAL REPORT OF THE SMITHSONIAN INSTITUTION— 
The annual report of the board of regents of the Smithsonian 
institution for the year ending June, 1906, has been issued. This, a8 
usual, contains the reports of the various officers of the institution 
including that of Acting Secretary Richard Rathbun, in which the 
activities of the institution during the year covered by the report 
are described. In addition to this there is a general appendix in 
which are reprinted a number of the most important scientific 
papers published during that year. A number of these are of 
particular interest on account of their bearing on electrical science 
and engineering. The first is a translation of the opening lecture 
of the course in general physics delivered at the Sorbonne, Paris, 
by Madam Curie, the title of which was “Modern Theories‘of Elec- 
tricity and Matter.” This is followed by a paper on “Radioactivity,” 
by Dr. Franz Himstedt, of the University of Freiburg. The third 
paper is also noteworthy, as it was that read before the Royal 
Institution, of Great Britain, by William Marconi, and entitled 
“Recent Advances in Wireless Telegraphy.” The fourth paper 
deals with another branch of electrical science, it being the presi- 
dential address delivered by Dr. Henry S. Carhart at the seventh 
general meeting of the American Electrochemical Society, the sub- 
ject being “Revisions of the Theory of Electrolysis.” The last aP- 
pendix is a biographical sketch of Samuel Pierpont Langley, who 
until his death, in February, 1906, was the secretary of the insti- 
tution, to which position he was appointed in 1887. In this con- 
nection it is perhaps worth pointing out that in the introduction 
to the general appendix it is said that the institution has had four 
secretaries, the first being Joseph Henry, “physicist and discoverer 
of the electromagnet.” The invention of the electromagnet is 
generally attributed to William Sturgeon, in 1826. Henry's die 
covery was of electromagnetic induction, a different, and possibly 
a more important, phenomenon. 


DATES AHEAD. 


American Association for the Advancement of Science. 
11l., December 5-7. 

South Dakota Independent Telephone Association. 
S. D., January 8-9, 1908. 3.95 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 1 ial meet: 

International Independent Telephone Association. Annu 
ing, Chicago, I1., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 


Chicago, 
Mitchell, 


Next meeting, 
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PERSONAL MENTION. 


MR. THEODORE STEBBINS, formerly manager of the Apple- 
yard lines in Ohio, has been appointed general manager of the 
Texas Traction Company, now building an interurban line between 
Dallas and Sherman, Tex. 


MR. C. A. ANDRESS, who has been assistant superintendent 
of transportation for the Bay City Traction and Electric Company, 
Bay City, Mich., for two years and a half, has resigned and gone 
to Canton, Ohio, to fill a similar position. 


MR. MORTON PERDUE, manager of the Stark telephone ex- 
change, has been elected vice-president of the second district or- 
ganization of the Ohio Independent Telephone Association. Mr. 
Perdue succeeds W. F. Laubach, of Akron. 


MR. THOMAS W. FINUCANE has resigned as president and 
chairman of the executive committee of the United States Inde- 
pendent Telephone Company, of Rochester, N. Y. Mr. Finucane has 
left for the West where he has large mining interests. 


MR. J. H. VAN DYKE, manager of the Rocky Mountain Bell 
Telephone system in the Cœur d’Alene district, has resigned and 
will engage in other business. He is succeeded by Fred C. Lewis, 
acting assistant superintendent under R. E. Hart, of the Cœur 
d’Alene branch. 


MR. J. K. GRAY, of Wapakoneta, Ohio, has resigned as super- 
intendent of the Western Ohio Railway to accept the position of 
manager of the traction line owned by the Cleveland & South- 
western Railway Company at Mansfield, Ohio. Mr. Gray was 
fomerly trainmaster of the Western Ohio. 


TELEPHONE AND TELEGRAPH. 


EASTPORT, ME.—The Forest Telephone Company has erected a 
metallic circuit between Pembroke and Dennysville, to form part of 
a trunk line between the latter town and Calais. 


BERKELEY, CAL.—The Home Telephone Company has been 
granted a permit to erect a steel frame building at a cost of $40,000. 
Coxhead & Coxhead, of San Francisco, are the architects. 


COTTAGE GROVE, ORE.—At the annual meeting of the Farmers’ 
and Miners’ Telephone Company, A. P. Churchill was elected a 
director to succeed W. H. Shane, whose term had expired. 


MARION, OHIO—A new telephone company, to be capitalized 
at $250,000, and headed by H. D. Critchfield, of Milwaukee, and 
Congressman Grant E. Mouser, is seeking a twenty-five-year fran- 
chise to operate a local system in competition with the Marion 
County Telephone Company. The latter company was recently 
amalgamated with the Bell system here. 


NEW INCORPORATIONS. 


GUTHRIE, OKLA.—The Shattuck Electric Light and Power 
Company. Increase of capital stock from $3,000 to $15,000. 


SPRINGFIELD, ILL.—Tonti Telephone Company, Tonti. $500. 
Incorporators: John H. Kretzer, Walter Cope, Jacob Hershberger. 


BIRMINGHAM, ALA.—Oliver Electric Company. $6,000. Off- 
cers: S. W. Oliver, president; J. P. Balding, secretary and treas- 


urer. 
_ SPRINGFIELD, ILL.—Citizens’ Water, Light and Power Com- 
pany. $75,000. Incorporators: C. E. Hamilton, J. S. Lewis, L. R. 
Harrington. 

SPRINGFIELD, ILL.—Murphysboro Electric Railway, Light, Heat 
and Power Company. $36,000. Incorporators: J. G. Hardy, P. H. 
Hisenmeyer. 

ALBANY, N. Y.—Inter-City Telephone Company, Brooklyn. 
$250,000. Directors: Frederick G. Ashley, Albert W. Linton, 
Thomas B. Stevenson, all of Brooklyn. 


HARRISBURG, PA.—Swatara Electric Light and Power Com- 
pany, of North Annville. $15,000. Stockholders: Annie W. Gin- 
grich, Daniel Brandt, John Wengert, of Jonestown. 
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JEFFERSON CITY, MO.—Oregon Interurban Railway Company, 
of Oregon. $60,000. Incorporators: Benjamin F. Mongan, Charles 
D. Zook, William H. Richards, William Derr and others. 


GUTHRIE, OKLA.—The Johnstown Electric Company, of Johns- 
town, Pa., and Oklahoma City. $50,000. Incoporators: John B. 
Morgret and Charles M. Mores, of Johnstown, and E. V. Remington, 
of Oklahoma City. 


ALBANY, N. Y.—Great Bear Light and Water Company. To 
furnish electric light and power to the towns of Worcester and 
Decatur, in Otsego county, and Richmondville, in Schoharie county. 
$20,000. Directors: James E. Dante, Aaron D. Hollenbeck and 
Lucy A. Dante. 


ELECTRICAL SECURITIES. 
Good recoveries in prices were in order all through the week 
and a genuine rally was indulged in as the result of heavy in- 
vestment buying. Lower rates prevailed for currency and the loan 
market was considerably easier. Active steps are being taken by 
the banks to resume in full payments in cash. Partly because of 
the premium on currency, and because of the return of confidence, 
money is being returned to the banks, and conditions generally 
show much improvement. | 
Dividends have been declared upon the following electrical se- 
curities: Chicago (Ill.) City Railway Company; regular quarterly 
dividend of 1% per cent, payable December 30 to stockholders of 
record December 9. Semi-annual dividend of 3 per cent on the 
special guaranteed stock of the West Jersey Railroad Company, 
payable December 1. Canadian General Electric Company; regular 
quarterly dividend of 2% per cent. Regular semi-annual dividend 
of 214 per cent upon the stock of the East Mahanoy (Pa.) Railroad 
Company, payable December 16, to stockholders of record De- 
cember 6. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 30. 


New York: Closing. 
Allis-Chalmers common..............ceeee. 5 
Allis-Chalmers preferred..............c0005 15 
Brooklyn Rapid Transit.............00.000. 34 
Consolidated Gas.......... cece cece ee ee eee 94 
General Tl6Ctri¢. 4 se0sede orien s cies aee ees n 114 
Interborough-Metropolitan common...... teat, 6 
Interborough-Metropolitan preferred........ 18% 
Kings County Electric............... cee eee 80 
Mackay Companies (Postal Telegraph and 

Cables) COMMOD......... cece cece ees 50% 
Mackay Companies (Postal Telegraph and 

Cables) preferred............ccccceces 57 
Manhattan Elevated............ecceeeeeees 112 
Metropolitan Street Railway............... 21 
New York & New Jersey Telephone......... 90 
Western Union.......... cc cece ec eee cee 57 
Westinghouse Manufacturing Company..... 40 


The regular quarterly dividend of 1 per cent on the preferred 
shares and the regular quarterly dividend of 1 per cent on the 
common shares in the Mackay Companies, will be paid January 2, 
1908, to shareholders of record as they appear at the close of busi- 
ness December 14, 1907. The transfer books will be closed for four 
days only, December 15, 16, 17 and 18, 1907. 


Boston: Closing. 
American Telephone and Telegraph......... 99% 
Edison Electric Illuminating............... 198 
Massachusetts Electric............c0c cc ceee 39 
New England Telephone.............:.e00. 97 
Western Telephone and Telegraph preferred. 50 

Philadelphia: Closing. 
Electric Company of America.............. 8% 
Electric Storage Battery common........... 32 
Electric Storage Battery preferred.......... 32 
Philadelphia Electric (ex. dividend)....... 63g 
Philadelphia Rapid Transit................ 15 
United Gas Improvement.................+ 713% 

Chicago: Closing 
Chicago Telephone...........c.ccseeeeccees = 
Commonwealth-Edison ....esssesessssoes.o — 
Metropolitan Elevated preferred............ 46 
National Carbon common..............es06. 50 
National Carbon preťterred.......ssesssess. 96 
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| ELECTRIC RAILWAYS. 
DEFIANCE, OHIO—The Defiance council has granted a fran- 
chise to the Defiance, Hicksville & Fort Wayne Interurban. 


PERTH AMBOY, N. J.—The Jersey Central Traction Company 
has been granted a franchise by the borough council to operate 
its line through South Amboy. 


BOSTON, MASS.—A certificate of public exigency for con- 
struction has been granted by the railroad commission to the Boston 
& Providence Interurban Electric Railroad Company. 


ALBANY, N. Y.—The New York & Stamford Railway Company 
has been granted permission to double-track its railway in the 
villages of Larchmont, Rye and Port Chester. 


PASADENA, CAL.—O. W. Potter, of La Canada, is reported to 
be behind a project to build an electric railway from the valley 
through Pasadena and direct to Los Angeles. 

SHEBOYGAN, WIS.—The work of laying rails on the electric 
line between Plymouth and Elkhart will be started at once and the 
promoters expect to have the line in operation early next year. 


PALMER, MASS.—The sgelectmen of Palmer have granted to 
the Springfield & Eastern Street Railway Company a right to carry 
newspapers, baggage, express matter and freight in the town of 
Palmer. 


GREENCASTLE, PA.—At a meeting of the Chambersburg, 
Greencastle & Waynesboro Street Railway Company it was decided 
to install additional machinery in the present power-house at 
Waynesboro. 


PORTLAND, ORE.—Construction work on a large scale has been 
resumed by the Mount Hood Railway and Power Company, which 
is building an electric railway between Portland and Mount Hood 
and erecting a power plant at Bull Run. 


MANSFIELD, OHIO—At a meeting of the directors of the Mans- 
field Railway, Light and Power Company it was decided to spend 
$100,000 on the power-house to take care of the increased business 
which will come when the Ashland line runs into Mansfield. 


LIMA, OHIO—The city council has passed the city franchise 
extension ordinance for the Schoepf electric lines, under the price 
of $115,000 given’the city by the syndicate, which also agrees to 
erect a $50,000 terminal station and make other concessions. 


NEW ORLEANS, LA.—The building of a street railway in St. 
Bernard is assured. Ground will be broken shortly for the road, 
which at first will run from Stock Landing to the Lake Borgne 
Canal, and later to the District Courthouse, covering a distance of 


about twelve miles. 


READING, PA.—The Pottsville Union Traction Company has 
placed in operation its new plant, which cost $250,000. With its 
completion the subsidiary plants at Pottsville and Minersville have 
been abandoned. Power will be furnished the towns of Carbon, 


Frackville and Tamagna. 

SOUTH BEND, IND.—Samuel Perley has asked the county com- 
missioners for a franchise for the South Bend & Logansport Rail- 
way Company, giving it the privilege of building a track on the 
right side of the Michigan road from a point four miles south of 
the city to the Marshall county line. 


CHICAGO, ILL.—The Chicago City Railway Company proposes 
to extend all over the South Side the pay-as-you-enter system of 
collection of fares, if the experiment inaugurated on the Cottage 
Grove avenue line proves successful. On that line have been 
placed 130 cars designed especially for the experiment. 


MARQUETTE, MICH.—The Calumet & Lac la Belle Traction and 
Power Company is the name of a new corporation which it is pro- 
posed to launch in Houghton and Keweenaw counties. It is planned 
to build a trolley line between Calumet and Lac la Belle through 
Keweenaw county. S. M. Wells, of Chicago, is behind the scheme. 


SULPHUR, OKLA.—V. C. Wall, president of the Sulphur Com- 
mercial Club, has been granted a Street-railway franchise by the 
city council. Wall will begin construction work immediately, and 
will rush to completion the lines leading to Bromide Springs, in 
the western part of the Platt National Park, Antelope and Buffalo 


Springs. 
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BEDFORD, IND.—The city council of Bedford has granted to 
the Grand Central Traction Company a franchise for the con- 
struction and operation of an interurban line through the city 
and the operation of an electric lighting and heating plant in the 
city. The traction company has asked for a franchise through the 
city of Bloomington. 


NORTH YAKIMA, WASH.—lIn addition to the irrigation project 
on the Columbia river at Priest Rapids, the Hanford Irrigation 
Company has completed surveys for a trolley line from Hanford to 
North Yakima to a point where the road will connect with the 
Milwaukee Railway further west. From Hanford the proposed road 
will run directly through the Moxee Valley. 


BOSTON, MASS.—The Boston Elevated Railway Company re 
cently began to receive power from the power-house additions it 
has had in process of construction since February last. Three 
of the four 2,700-kilowatt generators are now in operation. The 
total outlay was orginally placed at about $1,000,000, but it has 
run several hundred thousand dollars larger. 


BRANTFORD, ONT.—Under the terms of the new franchise of 
the Brantford Street Railway Company, ratified by the city council, 
the company gets a forty-five-year charter, during the last twenty- 
five years of which it will pay the city $2,500 per annum. The 
company must lay between six and seven miles of new lines within 
two years. A ten-minute service is guaranteed in the central 
sections. 


MOBILE, ALA.—The Tidewater Development Company, capital- 
ized at $10,000,000, for the purpose of transporting coal from the 
Warrior river mines in North Alabama to New Orleans, La, 
through the Lake Borgne canal and Mississippi sound, has begun 
the work of building an electric car line from Tuscaloosa, Ala., to 
Birmingham, Ala., for the purpose of making connection with the 
river end of the line. 


ARDMORE, I. T.—The Ardmore Traction Company, with a 
capital stock of $500,000, backed by local and eastern capital, has 
been organized for the purpose of either purchasing the line of the 
present Ardmore Street Car Company, or procuring a franchise for 
the installing of another line. Considerable dissatisfaction is indi- 
cated by the inactivity of the present company and it is thought 
the new company can really procure the franchise. 


COLUMBUS, OHIO—The Tuscarawas Valley Transit and Power 
Company will build its line from Canal Dover to Canton by way 
of Zoar and Bolivar, it is announced, and the line will extend from 
Canton to Columbus, passing through Coshocton. Clyde Knisely, of 
New Philadelphia, and T. F. Hines, of Cleveland, two of the incor- 
porators of the company, recently went over the line and it is said 
that construction will be started within a short time. 


FORT SMITH, ARK.—A company has been organized in Fort 
Smith, known as the Nelson Investment Company, with a capital 
stock of $100,000. It proposes to build an interurban electric line 


‘between Fort Smith and West Fort Smith, a distance of about ten 


miles. The company will take up the franchise issued some time 


ago to Governor Haskell, of Oklahoma, and Will Reeves, of Fort 
Smith, which lapsed because of Haskell’s entry into politics. 


WINSTED, CT.—A deed transferring all the contracts, property, 
rights, privileges and franchises of the Torrington & Winchester 
Street Railway Company to the New York, New Haven & Hartford 
Railroad Company has been filed in the office of the town clerk. 
The purchase price is named as $385,570, and the filing of the deed 
is the final formality in the transaction by which the New Haven 
system takes over the Torrington & Winchester road. 


PITTSBURG, PA.—Articles of merger and consolidation of the 
Pennsylvania & Franklin Street Railway Company and the Electric 
Avenue’ Street Railway Company have been filed in the state de 
partment at Harrisburg. The concern is capitalized at $14,000, and 
is building an independent line between Wilkinsburg and East 
Pittsburg, which will be open July 1, 1908. Henry P. Haas and 
George H. Flinn, of this city, are president and secretary, ™ 
spectively. 


ATLANTA, GA.—The contract for the construction of the At 
lanta-Augusta interurban electric line has been awarded to the 
Cook & Laurie Company, of Montgomery, Ala., and orders for the 
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equipment for the portion of the line to Atlanta will be placed 
immediately. The proposed line will be 200 miles long, running 
from Atlanta to Augusta, through Lithonia, Conyers, Monroe, 
Athens, Lexington and Washington. It will furnish both freight 
and passenger service. 


TULSA, I. T.—Proposing to build an interurban railway from 
Sapulpa to Tulsa, with connections with the Glenn oil flelds, the 
Tulsa-Sapulpa Interurban Railway Company, composed of Tulsa 
capitalists, has applied to the city council for a franchise to enter 
the city. The company states it is in position to begin work im- 
mediately on the line. It is understood it is the intention ulti- 
mately to extend the line east through Broken Arrow to Muskogeé, 
and possibly on to Fort Smith, Ark. 


OKLAHOMA CITY, OKLA:—From Oklahoma City to the Texas 
line north of Bonham is the route of a proposed electric interurban 
line chartered at Guthrie, known as the Red River Railway Com- 
pany, with headquarters at Oklahoma City and Durant, I. T. The 
incorporators are: F. Robertson, of Atoka, I. T.; T. H. Bayless, 
of Durant, I. T.; F. P. Kibbey, of Byers, I. T.; J. W. Hocker, of 
Purcell, I. T.; Albert Rennie, of Pauls Valley, I. T.; E. M. Aber- 
nathy, S. C. and F. J. Hawk, of Lexington. 


PLYMOUTH, MASS.—At the annual meeting of the Plymouth 
& Middleboro Railroad Corporation the following board of directors 
was chosen: Fred D. Bartlett, William S. Kyle, Edward B. Atwood, 
James W. Mixter, Benjamin A. Hathaway, of Plymouth; Lyman B. 
Thomas, Joseph E. Beals, George W. Stetson, of Middleboro; George 
F. Morse, Carver. The directors elected Charles A. Strong secre 
tary and Benjamin A. Hathaway president and treasurer, in place 
of Dr. T. D. Shumway, who died recently. 


DENVER, COL.—Construction work will commence on the 
Denver, Laramie & Northwestern Railway in the spring, and within 
a year thereafter the road will be completed to Fort Collins. This 
announcement is made by C. S. Johnson, president of the company, 
who has returned to Denver from a trip through Wyoming and 
the northern part of Colorado with a party of Kansans, who are 
investing money in the proposition. The railway is projected from 
Denver to Seattle, Wash., by way of Fort Collins, Laramie and 
Lander. 


MEMPHIS, MO.—The Iowa-Missouri Traction and Power Com- 
pany at its annual meeting elected the following officers and di- 
rectors: H. Blackledge, Keosauqua, president; S. H. Bauman, 
Birmingham, vice-president; John H. Watkins, Memphis, secretary; 
George S. Craven, Milton, treasurer. Directors: Mace Clinken- 
beard, Fairfield; S. H. Bauman, Birmingham; L. T. Workman, 
Mount Zion; H. Blackledge, Keosauqua; J. C. Mort, Milton; W. F. 
Homan, Milton; Lee T. Witty, Thomas Wages and John Carpenter, 
of Memphis. 


MARIETTA, GA.—Citizens of Marietta, Powder Springs and 
Macland, backed by capitalists of Atlanta, will build an electric rail- 
way line from Marietta to Macland, thence to Powder Springs, 
Austell, and on to Atlanta. Those along the proposed route will 
donate the right of way, and take stock in the enterprise. The 
line will connect with the Atlanta Northern Railway Company at 
Marietta, and form a complete circle from Atlanta to Mabledon, 
Austell, Powder Springs, Lost Mountain and Marietta, thence to 
Atlanta over the present street railway. 


PITTSBURG, PA.—The Pittsburg Railways Company has re- 
sumed work on its new branch line to extend from Finleyville to 
Canonsburg, a distance of ten miles, which, when completed, will 
give a connected trolley service between Pittsburg and Washington 
through the Charleroi division. The work would have been finished 
some time ago had not trouble arisen over the rights of way. These 
difficulties have now all been adjusted and the work is to be pushed 
rapidly. It is said that in the near future the road will be double- 
tracked throughout the whole length of the Charleroi division. 


COLORADO SPRINGS, COL.—Articles of incorporation, of the 
Manitou Incline Railway Company have been filed with the secre- 
tary of state. The company is incorporated with a capital stock of 
$220,000 and has purchased from the Hydro-Electric Company the 
cable tram road running from Manitou to the summit of Mount 
Manitou, a distance of one mile. The officers of the company are 
Colorado Springs and Denver business men. They are: N. N. 
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Brumback, president; Charles W. Stiff, vice-president; N. T. Brum- 
back, treasurer; E. L. Whitney, sarean and Claude L. McKesson, 
superintendent. 


HARTFORD, CT.—The fast interurban electric service which is 
to be established between Hartford and Rockville and which will 
be operated partly over regular trolley ¢racks and partly over the 
steam tracks of the Highland division of the New York, New Haven 
& Hartford Railroad Company, will be put into operation early in 
December. The trolley line between Rockville and Stafford Springs 
is nearly completed. When the through road is finished it is the 
intention of the company to carry a large amount of freight over 
it in addition to the passenger traffic. The line from Hartford to 
Stafford Springs will ultimately be extended to Worcester. 


WHEELING, W. VA.—The building of a trolley from Ohio into 
Pittsburg, via Waynesburg, Pa., is the purpose of a company that 
has been granted a charter. The company is the Co-operative Realty 
Selling and Development Company, of Zanesville, Ohio. Its objects, 
stated in the charter, are to promote and cause to be built electric 
and belt lines, especially through southern, central and south- 
western Ohio, with a Pittsburg outlet, via Waynesburg, crossing 
the Ohio river at or near Sardis, Ohio. The capital stock of the 
company is $100,000, and the incorporators are: Albert ©. Bonne, 
of Zanesville, Ohio; Harry Axtine, of Columbas; John C. H. Cobb, 
of Wellston. 


AUSTIN, TEX.—The city council has granted an extension of 
six months to the interurban promoters within which to com- 
mence work and hold their franchise to traverse certain streets of 
the city of Austin. The interurban is projected from Austin to 
Lockhart and three complete surveys have been made. Some 
money and land have been promised, but the citizens’ committee 
decided not to ask for stock or bond subscriptions at this time, 
owing to the financial strain. The interurban will be approximately 
thirty miles in length and touch several prosperous towns and 
communities between here and Lockhart, where a direct line of 
transportation is badly needed. 


NEW ORLEANS, LA.—J. W. T. Stephens, a civil engineer, has 
prepared blue-prints and the specifications for an electric road to 
be operated between New Orleans and Grand Isle. In company 
with others it is the purpose of Mr. Stephens to obtain a charter 
under the laws of the state, and to this end organize a company for 
the purpose of building and operating the line. The company is 
to be capitalized at $1,250,000, and some stock has already been 
subscribed. The stock is to be put on the local market and the 
immediate vicinity, and when $250,000 has been subscribed the cor- 
poration will be a going concern and work on the plans started. 
The par value of the stock will be $50 a share. 


TACOMA, WASH.-—Surveyors in the employ of the Tacoma Rail- 
way and Power Company are engaged in running a line from the 
present terminus of the American Lake line of the company’s subur- 
ban system, in the direction of Olympia. The survey follows closely 
the route of the Pierce County road until it crosses the Nisqually 
river. Thence it passes the plant being erected by the Dupont 
Powder Company, and heads for the capital city. Representatives 
of Stone & Webster announced several] months ago that at an early 
date it would be possible to ride from Seattle to Olympia, via Ta- 
coma, on through electric trains, and it appears that the company 
is now planning the immediate completion of this line. 


CONCONULLY, WASH.—A move is under way for resuming 
activity In surveying and locating the Okanogan Electric Railway 
Company’s lines in this county. A proposition comes from the 
Officers of the company to the effect that if the people along the 
line of the proposed railway will subscribe for a liberal share of 
the stock of the company, to be paid for in instalments after the 
road is built and in operation one year, parties in Spokane will 
advance money immediately for preliminary work and for the build- 
ing of the road. It is proposed to build an electric line from 
Nighthawk, in the northern part of the county, via Loomis, Con- 
conully, Riverside, Omak and Okanogan, to railway connection on 
the Okanogan river. This route would put the line in the way 
of large tonnage, both from rich mines and the government irriga- 
tion project on Pogue flat. Steps are now being taken to secure 
the subscriptions asked. 
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ELECTRIC LIGHTING. 


MONESSEN, PA.—The West Pern Electric Company will install 
an alternating system in Monessen. 


SIOUX FALLS, 8. D.—The citizens of Freeman are agitating 
the installation of a municipal lighting system. 


GREEN LANE, PA.—The town council is considering a propo- 
sition to establish an electric light plant and obtain power from 
dams in the Perkiomen creek. 


MUSKEGON HEIGHTS, MICH.—The city is considering the ad- 
visability of installing a municipal lighting plant, considering the 
rates of the present company too high. 


NEW BREMEN, OHIO—The vote on the $20,000 bond issue for 
the purpose of buying the electric light plant carried by 298 to 
36. The town already owns its own waterworks plant. 


WHITEHALL, N. Y.—W. A. Warner, of the lighting committee 
of the Whitehall board of trustees, has called for proposals to light 
the village from May 1, 1908, for a term of five years. 


ALBION, N. Y.—The trustees of the' village of Albion have 
granted the A. L. Swett Electric Light and Power Company of 
Medina, a franchise to furnish light and power in the village. 


HERMOSA BEACH, CAL.—The Hermosa Beach Improvement 
‘Company is agitating the installation of a municipal light plant. 
It is estimated that such a plant could be installed for $15,000. 


HAGERSTOWN, MD.—The electric light plant owned by the cor- 
poration of Shepherdstown has been sold by the town council to 
John L. Livers, for $3,200 cash. Mr. Livers at once took possession. 


TONAWANDA, N. Y.—The cost of electric arc lights has been 
reduced from $70 to $57 in the Tonawandas. The common councils 
will not cut the appropriation, for street lighting proportionately, 
but will add more lights. 


MITCHELL, S. D.—The Mitchell Illuminating and Power Com- 
pany has been organized with a capital of $100,000. The company 
will improve the present electric light plant and will furnish cur- 
rent at ten cents a kilowatt-hour. 


NEW YORK, N. Y.—At the annual meeting of stockholders of 
the Electrical Securities Corporation on November 18, the retiring 
board of directors was reelected, the only change being the election 
of C. N. Masern to succeed the late E. R. Coffin. 


MACON, GA.—The Citizens’ Electric Company, which withdrew 
its application for a franchise from the city council, will put in 
a new application when the new council takes charge of the affairs 
of the city. Walter J. Grace represents the new company. 


ALBANY, N. Y.—Permission has been granted by the Public 
Service Commission of the Second District, to the Panama Power 
Company, in the village of Panama, Chautauqua county, to con- 
struct lines and exercise a franchise for lighting that village. 


ARLINGTON, GA.—Work has been begun in Arlington on the 
installation of a complete water-works system and electric lighting 
plant to be owned by the town. The plant will cost $25,000, and is 
being installed by the firm of J. B. McCrary & Company, of Atlanta. 


HUNTINGTON, IND.—At a meeting of the directors of the Hunt- 
ington Light and Fuel Company, Frank D. Townsend, superin- 
tendent of the company since the establishment of the plant in 
Huntington in 1890, was named treasurer of the company. He 
succeeds F. E. Bowman. 


MERIDEN, CT.—A five-year contract has been signed with the 
Meriden Electric Light Company, to run from December 1, 1907, 
to December 1, 1912. Under the terms of the contract the city 
will pay $100 per light per year, a saving of $20 a light as com- 
pared with the old contract. 


CHEYENNE, WYO.—The Cheyenne Light, Fuel and Power Com- 
pany, controlled by the Northern Colorado Power Company, has 
‘promised to make extensive improvements in response to the 
demand of the mayor that the system be removed from the streets 
of the city. It is believed that a satisfactory agreement has been 
reached. 


CHENEY, WASH.—A large force of workmen is repairing the 
lighting system for the Washington Water Power Company, 
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preparatory to the taking over of the property by that company, 
which secured a franchise a year ago, but agreed not to supply 
power for lighting purposes until the cars were running regularly 


on the Cheney electric line. It will install a twenty-four-hour 
service. 


NATCHEZ, MISS.—At an adjourned meeting of the board of 
aldermen, a resolution was introduced empowering the municipal 
waterworks commission to employ an expert to figure on the cost 
of adding an electric light plant to the waterworks for the purpose 
of generating current for the public streets. The street lighting 


contract expires next March. The city is paying $15,000 a year for 
public lighting. : 


SAYRE, N. Y.—The borough council has decided to enter into a 
lighting contract with the Sayre Electric Company. The contract 
provides for a total of 200 incandescents, to run for five years from 
January 1, 1908. One hundred and seventy-five are to be placed 
during 1908, and are to cost $3,300 for that year. The remaining 


twenty-five are to be placed by January 1, 1909, and for the balance 
of the term will cost $20 each. 


SANTA ROSA, CAL.—The Sonoma county board of supervisors 
has granted a franchise to the Snow Mountain Water and Power 
Company for the stringing of wires and carrying of electricity 
practically all over the county. The company was given a franchise 
for a trunk power line through the county from north to south, 
with a branch running across to Napa county, some time last year, 


and the work is well under way. The new franchise is for a system 
of feeders. 


TRENTON, N. J.—In the Court of Errors a decision was handed 
down in the case of Herbert Lighthipe against the city of Orange. 
The case was the review of an award by the Orange common council 
for a public street lighting plant. The conrt held that Orange is not 
within the class of cities in the act of 1903 authorizing such plants. 
The resolutions and contracts are set aside. Several months ago 


the Supreme Court handed down a decision against the city, but 
the latter took an appeal. 


VERNON, MICH.—The village council, at a special meeting, 
granted to the Shiawassee Light and Power Company, of Corunna, 
a ten-year franchise to furnish ten 2,000-candle-power arc lights, 
at $50 each, and the privilege of using the village streets for ten 
years longer. The company has a large water-power plant on the 
Shiawassee river, two miles west of Vernon. Corunna, Bancroft, Mor- 
rice, Perry, Byron and Vernon all receive light and power from the 
water plant at Shiawasseetown. 


BOSTON, MASS.—The board of gas and electric light commis- 
sioners has authorized the Cambridge Electric Light Company to 
issue 800 shares of additional capital stock, to be offered for sale 
to the stockholders of the company at $175 per share. Of this 
number, the proceeds of 170 shares are to be applied to the caD- 
cellation of an equal amount of the promissory notes of the com- 
pany, and of the remaining 630 shares to the payment of cost of 
necessary additions to the plant. 


KANSAS CITY, MO.—The merchants of the West Side have 
applied to the city council for an electric light and power franchise. 
The merchants propose to build a $25,000 power plant and light 
Minnesota avenue, Central avenue and Kansas avenue, and also 
furnish light, heat and power for stores along these streets. The 
application provides for a thirty-year franchise. The applicants are: 
H. F. Wulf, W. A. Coy, Max A. Holzmark, D. A. Poyser, Joseph 
McGrew, T. H. Wood and W. T. Osborn. 


CATASAUQUA, PA.—Alex. N. Ulrich, of Catasauqua, receiver of 
the Lehigh-Northampton Gas and Electric Company has turned over 
its affairs to the new owners, who at once organized by electing 
M. L. Finckel, president: Horace Evans, secretary and treasurer, 
and George W. Steele, manager. The new corporation will be known 
as the Lehigh & Northampton Light, Heat and Power Company. It 
supplies light, heat and power to Catasauqua, Fullerton, Hokendav 
qua, Coplay, Northampton and Siegfried. 


ASHEVILLE, OHIO—Sealed proposals will be received by the 
clerk of the village of Asheville, Ohio, up to 6 P. M., of the 
twentieth day of December, 1907, for furnishing all material ex 
cept arc lamps and copper wire, and constructing a system of 
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electric street lighting, to be operated in connection ‘with the 
Asheville substation of the Scioto Valley Traction Company. Speci- 
fications and blue-prints will be furnished upon application to R. 
Fullerton, care the Scioto Valley Traction Company, Columbus, Ohio. 


KOKOMO, IND.—The board of works has awarded to the 
Kokomo, Marion & Western Traction Company the contract for city 
lighting for the ten years beginning March 1, 1908, or at the expira- 
tion of the present contract, which is held by the same company. 
While the company’s bid was $66.50, and the old rate $70 per light 
of 2,000 candle-power, the new rate is but $60. In addition, the 
rate for private residences on incandescents has been changed from 
twelve to ten and eight-tenths cents per kilowatt-hour. The com- 
mercial rate was not changed. 


PATERSON, N. J.—The Paterson Electric Light, Heat and Power 
Company, organized about two years ago for the purpose of install- 
ing a plant in Paterson to furnish electricity for private and 
municipal lighting and power, bas been dissolved by the secretary 
of state, and James G. Blauvelt, secretary of the company, has 
received a certificate to this effect. The company tried in vain 
to secure a franchise from the aldermen, for which it offered to 
pay $3,000 a year and furnish electric light to the city and citizens 
at a lower price than the Public Service Corporation. Later the 
Public Service Corporation reduced its price, and the new company, 
seeing that there would be no field for it, decided to dissolve. 


WASHINGTON, IND.—At a council meeting an ordinance direct- 
ing the sale of the city’s stock in the Washington Light and Water 
Company, consisting of 207 shares out of a total of 210, was read 
for the third time and passed by the council by a vote of 4 to 
3. The latest date at which bids may be received has been 
fixed as December 16. The plant will be sold to the highest bidder, 
the buyer to operate the plant under the present franchise. The 
city bought the plant several years agd at a cost of more than 
$80,000, and has been operating it at a Joss since. The light 
trustees have on hand at present $13.13, with outstanding debts 
amounting to more than $1,361. Besides the purchase price, it has 
been necessary for the city council to advance large sums of money 
to pay current expenses. Propositions to remodel the plant were 
made by various promoters, but none was accepted. 


INDUSTRIAL ITEMS. 

THE LIMA INSULATOR COMPANY, Lima, N. Y., has pub- 
lished descriptions of a notable line of porcelain insulators. The 
company has already prepared a very complete listing of its designs 
for both low and high-tension work. 

THE NELSON VALVE COMPANY, Philadelphia, Pa., in cata- 
logue and price list “H,” illustrates and describes its improved 
gate and globe valves for steam, water, gas, air and ammonia 


plants. This catalogue will be sent to any one interested upon 


request. 

THE COLUMBIA INCANDESCENT LAMP COMPANY, St. Louis, 
Mo., has opened a New England branch office at 380 Devonshire 
street, Boston, Mass., where a full assortment of lamps will be 
carried for the benefit of the New England trade. The Columbia 
lamp is going some, and the establishment of branch offices these 
days is the real way to meet the alleged let up in demand. Success 
to the branch offices. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., have ready 
for distribution catalogue No. 17. The catalogue is replete with 
new drawings and plates showing a very extensive line of electrical 
specialties. The catalogue is not only of great value to the con- 
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tractor and engineer desiring a quick acquaintance with a wide 
line of excellent specialties, but its appearance and general char- 
acter make it very acceptable. 


THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has pub- 
lished a new booklet devoted to its electrical blue-printing appa- 
ratus, entitled “An Illustrated Talk on Halos.” The company an- 
nounces that, owing to the advantageous purchase of ten carloads 
of bent plate glass it has run 100 electric blue-printing machines 
through its shops, thus reducing the cost of manufacture. This lot 
will be offered at greatly reduced prices. Full information will be 
furnished upon request. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., is 
sending out to the trade a series of designs for lighting fixtures 
which show decided originality and great beauty. The company’s 
designing and manufacturing departments are constantly producing 
work of this character, and its facilities are offered to architects, 
contractors and engineers contemplating the installation of such 
fixtures. The company’s studios are at the corner of Pearl street 
and Atlantic avenue, Boston. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, Vic- 
tor, N. Y., shows the development of electric power transmission 
during the two years since the issue of its previous catalogue, No. 
8, in “The Insulator Book” for 1907. This book takes up the matter 
of the revision of many of the company’s insulator designs, the 
issue of a number of new designs, and the dropping from use of 
others. In compiling this catalogue the endeavor has been made to 
present data on only such material as has withstood the test of 
actual service. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
pleased to send to electrical engineers its bulletin No. 1,037, devoted 
to the testing of alternating-current generators. This method of 
testing alternating-current generators was perfected by the com- 
pany’s chief electrical engineer, B. A. Behrend. The manner of 
testing enables the engineer to obtain, with comparative ease, the 
most important data on the performance of alternating-current 
generators while they are still in the shop, the machines being 
subjected to full-load conditions without actually putting them 
under full load. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has 
issued a very attractive booklet, No. 429, devoted to flexible steel 
conduit and flexible steel-armored conductors manufactured under 
the Greenfield patents. The products are treated under the follow- 
ing headings: “What They Are,” “How They Are Used,” “Where 
They Are Used,” “Why They Are Used,” and “Where They Are 
Obtained.” A ‘long list of residences, apartments, hotels, clubs, 
theatres, educational buildings, churches, public buildings, vessels 
and office buildings is given, this list being arranged alphabetically 
and accompanied by illustrations showing typical installations of 
this material. 


THE F. BISSELL COMPANY, Toledo, Ohio, is calling attention 
to the special mill type of lamp manufactured by the Bryan-Marsh 
Company, for which it is agent. This lamp has a rigid double- 
anchored filament, and two nickel-steel anchor wires support the 
filament, preventing excessive vibration near power-punches, trip- 
hammers or other reciprocating machinery. Another specialty to 
which the F. Bissell Company is calling attention is the “O. K.” 
sleet-cutter. This is a malleable-iron casting with a soft-brass con- 
tact lug that can be easily renewed. The device fits snugly to the 
harp and trolley wheel, the shank being bolted to the harp by means 


of a lock-washer and nut. 


Record of Electrical Patents. 


Week of November 26. 


871,772. SEALING FOR ELECTRIC APPARATUS. James R. 
Baker, Arlington, N. J., assignor to Cooper Hewitt Electric 
Company, New York, N. Y. A shock-resisting body is located 
within the seal-off cavity. 


871,804. APPARATUS FOR ELECTRICALLY OPERATING 
WATER-TIGHT BULKHEAD-DOORS. Robert H. Kirk, Cleve- 
land, Ohio, assignor to the “Long Arm” System Company, 
Cleveland, Ohio. A magnetic-switch control system. 


871,851. FUSE. Frederick W. Young, East Orange, N. J. An en- 
closed multiple fuse. 


871,904. SHAFT-OSCILLATOR. Edwin C. Wright, Newport, Ky., 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. An electromagnetic oscillator. 


871,913. TROLLEY-WHEEL BEARING. William M. Caswell, War- 
ren, Pa. A fork with renewable bearings. 
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871,915. REFLECTOR. Augustus D. Curtis, Chicago, Ill. A re- 
fiector' with radiating ¢crrugations. à 

871,947. PROCESS FOR THE MANUFACTURE OF WHITE LEAD. 

Frank W. Morris, Victoria, British Columbia, Canada. Lead is 

electrolytically dissolved in formic acid. 

871,948. PROCESS FOR THE MANUFACTURE OF CYANID OF 
POTASSIUM OR SODIUM. ‘Frank W. Morris, Victoria, British 
Columbia, Canada. Electrolytically formed formate is treated 
with hydrocyanic acid. 

871,960. SIGNALING SYSTEM. Wilmer W. Salmon, Buffalo, N. Y. 
An electric block-signal system. 

871,970. SYSTEM OF MOTOR CONTROL. Emmett W. Stull, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. A controller for two 
pairs of motors. 

871,998. BOTTLE-CAPPING MACHINE. Georg Kirkegaard, New 


York, N. Y. A machine operated by a double coil and plunger 
magnet. 


871,998.—BotTLE-CAPPING MACHINE. 


872,022. DOOR FASTENER AND OPENER. Charles Smith, Bos- 
ton, Mass. An electromagnetic mechanism. 


872,029. MOLDING RECEPTACLE. James S. Stewart, New York, 


N. Y., assignor to Annie Stewart, New York, N. Y. A method 


of construction. 

872,039. AUTOMATIC ALARM AND STOPPING DEVICE FOR 
ENGINES. Daniel B. Adams, Summitville, N. Y. An alarm for 
internal combustion engines, controlled by the pressure of the 
cooling fluid. 

872,065. INCANDESCENT-LAMP CLUSTER. Harvey Hubbell, 
Bridgeport, Ct. A two-part cluster, halves of the sockets being 
formed in each part. : 

872,094. TROLLEY-SECURING DEVICE. John Szekeres, Pitts- 
burg, Pa., assignor of one-half to John Poluba, Allegheny, Pa. 
A multiple-arm trolley guard. 

872,102. ELECTRIC STOP FOR ENGINES. James K. Wright, 
New York, N. Y. A centrifugal circuit-closer. 


872, 209.—ENCLOSED RESISTANCE. 


872,141. AUTOMATIC STOP FOR RAILWAY TRAINS. Vaughn 
Morrison, Wessington Springs, S. D. An electromagnetically 
controlled track lever which opens the electric circuit on the 
train. 

872,143. CONTROLLING MECHANISM FOR ELECTRIC MOTORS. 
Martin B. McLauthlin, Malden, Mass. An electromagnetic 
brake control. 
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872,146. ADJUSTMENT FOR CONTACTS. George L. Patterson, 
New York, N-sY., assignor to Alice C. Patterson, New York, 
N. Y. A split contact post. 

872,154. COMBINED CONTROLLER AND CIRCUIT-BREAKER. 
William M. Scott, Philadelphia, Pa. A circuit-breaker in the 
controller is adapted to be tripped by any one of a number of 
contact devices. 

872,171. MEANS FOR PROTECTING OPERATORS’ RINGING 
LEADS. William W. Dean, Elyria, Ohio, assignor to the Dean 
Electric Company, Elyria, Ohio. A non-inductive resistance 
is provided for rendering the inductive resistance in the cir- 
cuit inoperative. 

872,198. ELECTROCAPILLARY APPARATUS. Axel Orling, Upper 
Tooting, England. A capillary tube inking device. 

872,197. ELECTRIC SWITCHING DEVICE. James A Posey, Mid- 
lothian, Tex., assignor to Posey Automatic Switching Company, 
Dallas, Tex. An electromagnetic device for operating track 
switches. 

872,209. ENCLOSED RESISTANCE. Henry J. Wiegand, Milwau- 
kee, Wis., assignor to the Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis. A resistance enclosed within, and 
supported by, an insulated casing. 


872, 288.—INCANDESCENT-LAMP SOCKET. 


872,215. AUTOMATIC ELECTRIC SWITCH. William L. Bliss, 
Brooklyn, N. Y. A battery charging switch. 

872,216. INSULATOR. Homer D. Bodley, Stanley, N. Y. An insu- 
lator with a pivoted clamp. 

872,228. QUADRUPLEX TELEGRAPH SYSTEM. John J. Ghegan, 
Newark, N. J. A system using a neutral and a polarized relay. 

872,251. ELECTROMAGNETIC POWER GENERATOR. Joseph L. 
Potter, -Indianapolis, Ind., assignor to Harry G. Hawekotte, 
Indianapolis, Ind. A common armature is oscillated before a 
number of electromagnets. 

872,288. INCANDESCENT-LAMP SOCKET. Gilbert W. Goodridge, 
Bridgeport, Ct., assignor to the Bryant Electric Company, 
Bridgeport, Ct. A socket with corrugated shell and flange. 

872,284. TRANSMITTER. Rasmus Hansen, Chicago, Ill., assignor 
of one-half to A. Miller Belfield, Chicago, Ill. A transmitter 
with main and supplemental diaphragms. 

872,289. CONTROLLING MECHANISM FOR ELECTRIC MOTORS. 
Edward D. Lewis, Elmira, N. Y., assignor to Lewis Motor and 
Crane Company. A switch for closing the motor circuit first 
through the field and a resistance then through the armature. 


872,298.— MEANS FOR AUTOMATICALLY CONTROLLING ELECTRIC 
Morors. 


872,293. RINGING DEVICE FOR TELEPHONE EXCHANGES. 
William W. Dean, Elyria, Ohio, assignor to the Dean Electric 
Company, Elyria, Ohio. A ringing relay. 

872,298. MEANS FOR AUTOMATICALLY CONTROLLING ELEC- 
TRIC MOTORS. Harry W. Leonard, Bronxville, N. Y. A regu: 
lator, controlled by the load, automatically varies the electro 
motive force applied to the motor. 

872,300. ELECTRICAL MEASURING INSTRUMENT. Paul Mac 
Gahan, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. An instrument which may be con: 
nected either in shunt or in series with the current consumer- 
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UNITS OF ENERGY. 

Of all branches of engineering the electrical probably deals 
more strictly with the transformation and transmission of 
energy than any other, and the electrical engineer is, for this 
reason, constantly thinking of energy effects and energy losses 
and the means of controlling and converting energy which will 
In these dealings he has come 
to use the kilowatt-hour almost entirely as his unit, and he 


secure the highest efficiency. 


has found this so convenient that the practice has extended 
somewhat into other branches of engineering, particularly the 
mechanical. This unit is a convenient one for most purposes. 
The quantity it represents is about one-third more than the 
horse-power-hour and, in electrical work, it is directly derivable 
from the factors, such as voltage and current, which enter into 
it. But when it becomes necessary to pass from the quantities 
expressed in terms of this unit to other units of energy, such 
as heat and horse-power, it is necessary to introduce a constant 
—a somewhat bothersome and generally irritating process. 
This is particularly true when such conversions are required 
frequently, as, for example, in designing a power station or in 
computing the temperature rise of a certain piece of ‘electrical 
apparatus. 

This annoyance is entirely unnecessary, as is shown by Mr. 
H. M. Hobart on another page of this issue, in an article in 
which he advocates the general adoption of the kilowatt-hour 
as the unit of energy and the translation of our tables of 
physical constants into terms of it. In other words, briefly 
put, the table of the properties of steam should be put in kilo- 
watt-hours instead of British thermal units or calories, and 
specific heats of materials should be treated in the same way; 
engine and boiler performance should also be stated in terms 
of the same unit, or of the kilowatt instead of the horse-power, 
when the rate of working is given. 

Mr. Hobart’s reason for selecting the kilowatt-hour instead 
of other units of energy is based on several facts. One is the 
more frequent use of this unit than any other, and another is 
that it is a metric unit which is employed throughout the world, 
and which is immediately convertible into, or deducible from, 
other metric measurements. The convenience of such a system 
is at once shown by the application of this method to any energy 
calculation. For example, the temperature rise of a given 
transformer is at once obtainable if the losses are expressed in 
kilowatt-hours and the specific heats of the various materials 
Adding 
the specific heats together and dividing them into the losses 
If the loss of 


entering into it are given in terms of the same unit. 


gives at once the temperature rise in an hour. 
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heat due to the radiation be expressed in the same terms, it is 
merely necessary to deduct this from the sum of the losses 
without complicating the calculation appreciably. In the same 
way, by expressing the heat value of the coal in kilowatt-hours 
per pound, it is a very simple matter to carry a computation 
through from the coal pile to the consumer's apparatus, finding 
the efficiency and losses of every step. The nuisance of having 
to introduce various constants and to change from one system 
used to another, and the accompanying risk of crrors which 
this introduces, are thus avoided. 

The term “kilowatt-hour” is. in one sense. unfortunate, 
because in it we express a rate which itself involves the element 
of time, and then we cancel the time by multiplying by the 
hour. The reason for this lies in the fact that our system of 
dividing time is not decimal, and hence the relation between 
the fundamental unit and the unit in practical use is not simple. 
The former is the joule, or watt-second. The practical unit of 
power, the kilowatt, if used for one second, would give a kilo- 
joule, and the ratio between the latter unit and the kilowatt- 
hour is, of course, the ratio between the second and the hour, 
which is somewhat inconvenient for practical purposes. For 
this reason the term “kilowatt-hour” is of practical value, in 
spite of the fact that it really amounts to a second unit of 
energy. 

In addition to pointing out the ease with which energy 
calculations may be carried out when all such quantities are 
expressed in kilowatt-hours, Mr. Hobart has gone to the trouble 
of reducing a number of important tables, which are in constant 
use, to this unit, thus furnishing the engineer with the very 
information which he needs in order to apply the method pro- 
posed. Every one who examines this suggestion and puts it 
to actual test will at once realize the great convenience and 
‘saving of time which may be made in this way; and electrical 
engineers in particular who have, to some extent at least, been 
relieved of the annoyance of using a system involving a large 
number of transformation constants will welcome this method 
of relieving their labors when it would otherwise be necessary 
for them to employ non-electrical units. 

In the concluding part of his paper Mr. Hobart says that 
the term “kilowatt-hour” is a little awkward, and suggests as 
a name, “Kelvin” or “Kapp.” The suggestion is a good one, 
in spite of the fact that. as shown above, we already have a 
unit of electrical energy, the joule, though the latter is, unfor- 
tunately, not altogether convenient on account of our horological 
avstem.. The adaptation of either of these terms would be 
properly honoring a man closely identified with the early devel- 
opments of electrical engineering. It seems rather strange that 
Lord Kelvin’s name has not already been honored in this way, 
since he is affectionately called “The father of electrical engi- 


neering.” Mr. Hobart, however, is rather inclined toward 


? Certainly, this term would 


“Kapp,” on account of its brevity. 
be most appropriate, since Gisbert Kapp. has done much to 
advance the theory and the art of designing electrical machin- 


erv. Either term, however, will require the sanction of general 
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use or the approval of some of the international organizations. 
If Mr. Hobart’s proposed method should be adopted, a short, 
distinctive term, such as “Kapp,” for the unit of power would 
be almost necessary. 


pe EAS eee e 


THE ADVANTAGES OF ELECTRIC POWER IN 
TEXTILE MILLS. 

The advantages that may he secured by adopting the electric 
drive in textile mills have, at various times, been stated in a 
general way. At first such transformations as are involved 
in the change from mechanical driving to electric were made 
with the anticipation of reducing the cost of power production; 
but in this field, as in many others where the electric system 
has wrought great improvements, the most important gains 
have not been made in this particular way. In fact, allowing 
for the cost of the installation and other factors of expense, 
the actual price of the power generated in the power-house 
itself may be more than that under the old svstem. The 
efficiency of the electrical system of transmission is, however, 
well recognized, even though the inefficiencies of the older 
mechanical systems are not so well appreciated; and even 
though the cost per unit of power gencrated in the engine 
room should be a little greater, at the point of utilization it 
should be less, and it is the reduction in cost up to this point 
which is usually expected to offset the cost of the transforma- 
tion. 

In many cases the full gains which may be secured by such 
a change of motive power are not fully appreciated before such 
change is put into effect. It is doubtless true that, due to the 
difficulties of determining all the losses by a mechanical guide, 
the efficiency of that system is considerably less than is believed. 
The steam engineer may think that he has an efficiency of 
transmission of seventy-five per cent when actually it is only 
fifty. or perhaps even less, and ignorance in this matter would. 
of course, influence him against the electrical svstem because 
he would not only think that such a change would not be as 
beneficial as it actually would be, but he would also believe that 
more power is required at the various machines than is actualls 
taken. For this reason he would figure on a larger electrical 
installation than would be necessary, thus making the cost of 
the latter greater than it really should be. Such questions 
can be settled only by actual trial or by a satisfactory test of 
a typical mill, carried out with the intention of determining 
the efficiency of transmission at every point. When this is 
known, then, and only then, can an electrical system for doing 
the work be figured upon with certainty. It is, of course, not 
dificult to put in a plant which will do the work. but it is 
almost as bad to install much too large a plant—thus saddling 
the mill with unnecessary expense—as it is to put in one too 
small, so that it is continually giving trouble due to over 
loading. 

An interesting discussion of this question was given before 
one of the English engineering societies by Mr. W. D. Wood- 
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paper is valuable because the actual results secured through 
the installation of an electric system are given in it. In this 
paper Mr. Woodhouse not only points out the advantages which 
have been enumerated above, but he shows also that there are 
other gains which may be made, and which are often of much 
greater importance than the most apparent ones, giving the 
actual figures for some-of these factors. For example, it has 
often been contended that the individual motor, or even a 
motor driving a group of machines, gives a' more uniform speed 
than a countershaft. For this reason not only is the grade of 
material turned out better, but the machine may be run at a 
higher speed on account of this uniformity, and hence its 
production is increased. In one of his curves Mr. Woodhouse 
compares the uniformity of rotation of the motor drive and the 
steam engine. Here there is some difference, but the variation 
of speed at the machines is shown to be considerably greater 
than that at the engine, so that, for steadiness of drive, the 


countershaft, in this particular case at least, could not be com- 
pared with the electric motor. In this case the speed variation 
at the engine was three per cent, while at the loom it was twenty 
per cent. In the case of a mule driven by a countershaft it 
was found that the average speed was fourteen per cent less 
than that of a corresponding machine driven by an electric 
motor geared for the same speed, due simply to the variation 
in the drive. Not only did the electric motor increase the 
speed by decreasing the variation, but, on account of its steadi- 
ness, it was allowable to gear the machine up to a higher speed. 
In other words, the increase in speed and output was twofold. 
To make the comparison definite Mr. Woodhouse compares 
two similar mills—one driven mechanically and the other elec- 
trically. Assuming that the electrically driven mill can be run 
at a ten-per-cent greater speed than the other, he finds that 
the annual profit from the mechanical drive would be about 
$50,000, while that from the electrical drive would be $62,250, 
an extra profit of $12,250, which is equivalent to twenty-five 
It is 
such variations as these that will have the greatest influence in 


per cent of the profit of the mechanically driven mill. 
introducing the electric drive. A mill owner may be content 
to go along under the old plan, even though he believes that 
he could make a decided saving by a change of motive power, 
If, how- 
ever, he realizes that the output of his factory can be increased, 


because he does not wish to tie up additional capital. 


as indicated by Mr. Woodhouse, he can properly compare the 
outlay required for the new power system with the cost of 
making a corresponding increase in the equipment of his old 
mill. This puts the matter in a somewhat different light, and 
will probably, in many cases, lead to the transformation. These 
results are only in accord with those of similar transforma- 


tions in other branches of industry. 


A SIMPLE TELEPHOTOGRAPHIC METHOD. 

An ingenious system of transmitting pictures electrically 
has been devised by M. Edouard Belin. It is described briefly 
elsewhere in this issue. The transmitter utilizes the relief 


image produced in a carbon print, the difference in the thickness 
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of the gelatine picture causing, by means of a delicate rheostat 
and a stylus, corresponding variations in the transmitting cur- 
rent, This plan is not altogether new. 

The cur- 


rent passes through an oscillograph, or a short period galvanom- 


The receiver, however, is novel and very simple. 


eter, and causes corresponding deflections of a beam of light 


reflected from the mirror of the instrument. By means of a 
lens, this beam is always focussed on a small opening in a dia- 
phragm close up to the sensitive receiving paper. Between the 
lens and the diaphragm is placed a photometric wedge, through 
which the beam of light passes, and thus suffers more or less 
absorption, according to the portion of the wedge through which 
it is sent, and which is, of course, regulated by the intensity of 
the transmitting current to correspond to the picture at the 
transmitting end. By turning the wedge about either a positive 
or negative record may be secured. 

With such a simple method, the driving of the transmitting 
and receiving mechanisms in synchronism probably becomes the 
most troublesome part of the problem. For this purpose alter- 
nating currents are usually resorted to, and the method devised 
by Rowland for his page-printing telegraph is most frequently 
adopted. Each mechanism is driven from a local source of 
power, so that the regulating current sent over the line need rep- 
resent only the power required to control the variations of the 
speed of the receiving device so as to correspond to those of the 


transmitter. 


————— 


A SELENIUM PHOTOMETER. 


There have been many attempts to devise a photometer which 
would substitute the sensitiveness of a selenium cell for the eve 
in making comparisons, but the difficulties have been serious. 
An ingenious attempt to overcome these is embodied in an instru- 
ment which is said to be on the market in Germany and which 
is described in the foreign technical journals. One of the most 
troublesome characteristics of the selenium cell is its sluggish- 
ness, or hysteresis effect; the change in resistance brought about 
by a change in illumination is not instantaneous, but lags 
somewhat behind the variations in the light. This, it is said, has 
been overcome in the new instrument by using but a single cell, 
which is oscillated so that it passes alternately into fields il- 
Juminated by the two sources of light being compared. When 
the illuminations are equal, there will be no variation in the 
resistance of the cell, which can be shown by a hattery and gal- 
vanometer, 
effect. 

It would seem that any bolometer might be used in the same 


In this case the sluggishness of the cell has no 


way, care, of course, being taken to cut off all the non-visible 
radiations. In both cases, however, what are being compared 
are not physiological. but physical, effects, which are not the 
same thing. There is yet to be found a physical phenomenon, 
due to radiant energy, which is strictly comparable with the 
action of the eve. Hence, all attempts to substitute the measur- 
able indications of a physical instrument in place of the judg- 
ment of the eve, while often useful, are always limited. These 


methods can not take the place of visual methods. 
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in 1535, had in the year 1870 a 
population of some 180,000 in- 
habitants. To-day, according to official 
statistics, the population within the city 
limits exceeds 1,100,000. The rate of in- 
crease, due to natural causes and to immi- 
gration, amounts to doubling every thir- 
teen years. In a period of five years the 
increase is equivalent to the whole of the 
population of a large capital like Lima. 

After Paris, Buenos Aires is the largest 
Latin capital of the world and, by reason. 
of its many fine buildings, its splendid 
avenues and parks and the organization 
of its public services, is often called the 
“Paris of South America.” 

Like most cities of relatively recent 
creation in the new hemisphere, Buenos 
_ Aires has had the advantage over older 
historical European cities, inasmuch as it 
has benefited, free of all experimental 
costs, by the latest improved inventions 
connected with public works. At the 
same time, however, it must be recog- 
nized that the citizens of the Argentine 
capital have been very much alive to the 
possibilities of modern engineering and 
modern business methods, and the mar- 
velous progress of the city is due to their 
foresight and energy. 

Among the public works of note may 
be mentioned the port, with its four large 
docks for transatlantic steamers; thor- 
oughly up-to-date drainage and water- 
supply systems, and extensive railway 
networks connecting the capital with the 
fertile plains of Argentine and with the 
seashore and interconnecting the eastern 
part of Argentine by intercontinental 
routes with Chile, Bolivia and Paraguay. 
In addition, there is a large development 
in electric lighting and electric railway 
undertakings. In fact, one of the greatest 
difficulties has been the meeting of the 
constantly increasing requirements of the 
rapidly growing country and capital for 
all kinds of public services. For instance, 
the port works, which were built but a 
few years ago, and were considered at 
that time amply large for many years to 
come, have been so congested of late that 
many hundreds of thousands of dollars 
have been lost to shippers and to the trade 
in general. However, at the present time 
a new scheme for considerable enlarge- 
ment, involving an outlay of $25,000,000, 
is being actively pushed forward. Fur- 
thermore, the building of new approaches 
for the railways and of new stations, the 
paving of considerable extensions of new 
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streets, the supply of drainage and water 
for large new areas, the increase of elec- 
tric lighting and the development of the 
telephone systems are all now in full 
swing. The transportation of the popu- 
lace within the city, and from the city to 
the suburbs, is also meeting with due 
recognition. That the traffic within the 
city itself is of great magnitude is proved 
by the returns of last year, which show 
a movement of over 200,000,000 pas- 
sengers by the tramways alone. This great 
movement is explained by the consider- 
able area covered by the city, which is 
equivalent to not less than two-thirds of 
that of London, and consequently greater 
than that of large cities like Paris, Berlin, 
Glasgow, Hamburg, Genoa and Vienna. 


q 
‘4 í 
i 


aj T3 

E 
Tag 

ae me 

DARIN 


PEA 


to the street railway’s owners that horse 
lines were no longer capable of meeting 
the demands made upon them, and ac- 
cordingly the first section of electric rail- 
way was laid in 1897. Since that time 
practically all of the lines have been con- 
verted by various companies, mostly 
formed by English enterprise. The in- 
creased facilities afforded by electrifica- 
tion have, however, as usual, not dimin- 
ished but increased the congestion. The 
municipality, in order to ameliorate the 
conditions under which transportation is 
carried on, has decided to construct a vast 
system of diagonal avenues and of street 
widenings, for the planning of which the 
services of the eminent French architect, 
Bouvard, have been requisitioned. This 
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TRACK AND OVERHEAD CONSTRUCTION OF THE BURNOS AIRES LACROZE TRANWAYS. 


Due to this great extension, to the warm 
climate, and to the fact that the popula- 
tion prefers to ride even for very short 
distances, the needs of adequate trans- 
portation facilities have been particularly 
great. Even some years ago the horse- 
tramway system was very considerably de- 
veloped, amounting to some 280 miles. 
Owing to the disposition of the streets, 
which are on the American chessboard 
system, and to their narrowness, the 
tramway lines have been distributed all 
over the town in such a manner that 
practically not a single important street 
is without its line. In order to avoid 
congestion, the tramway traffic as a rule 
moves in one direction only. Every line, 
therefore, uses certain streets on its way 
out and different streets on the return 
journey. 


In the early nineties it was evident 


scheme, when carried out, will cost many 
millions of dollars and will change the 
whole aspect of the city. 

Among the various street ratlway SyS- 
tems of Buenos Aires one of the most 
interesting is that of the Buenos Aires 
Lacroze Tramway Company, the only 
native Argentine street railway company 
in the city, and the only line running a 
high-speed suburban service on American 
lines, with private right of way and cars 
equipped for a maximum speed of filty 
miles per hour. l 

The Tramway Rural was formed 1m the 
year 1884 by one of the pioneers of 
street railway traction in Buenos Aires. 
Federico Lacroze. The first line which 
he built ran from the Plaza de Mayo to 
the Plaza Il de Setiembre, which line he 
afterward sold to the Anglo-Argentn 
company, and has been the nucleus of 
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where it became necessary to form two 
different systems, viz., “The City Tram- 
way Lines,” now known under the name 
of the “Buenos Aires Lacroze Tramways,” 
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the very large system now operated by 


that company. 
With remarkable activity Mr. Lacroze 


extended his system into the system of 


ge a a 
ta w pre eS 
wT) ete CE 


THe PoweErR-HovsE OF THE BUENOS AIRES LACROZE TRAMWAYS. 


and a steam railway line, extending from 
Chacarita Station, in Buenos Aires, to 
Salto and to Zarate, a total length of 
135 miles. ‘This steam line, which 


street railways, until recently operating 
under the name of the “Rural Tram- 
ways,” and, in addition, extended his lines 
many miles into the country, at a time 


I e 
= >- Esa ay CA p 
a 7%, ie s AG at 
- «un -, 


‘ “a. eee, so = 7 
bel ©. Se y 4 ` ~ . “sw! 


"rma 4 aa eff 
a O Ooan 


GENERATING EQUIPMENT IN THE POWER-HOUSE OF THE BUENOS AIRES LACROZE TRAMWAYS. 


long was known as the “Tramway Rural 
à Vapor,” has recently been organized 
into a new company called “Ferro Carril 
Central de Buenos Aires, Limitada.” 


when the other companies did not realize 
the importance of possessing adequate 
suburban communication. 

The whole undertaking grew to a point 
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One interesting point in connection 
with the original franchise was that this 
was granted to the concessionaire under 
the obligation of the exclusive use of 
horse traction. The reason given by the 
authorities for this stipulation was that 
it was necessary to develop the national 
industry of the country, which at that 
time depended almost entirely upon horse 
breeding. 

The original railway was extended by 
degrees, under the old concession, for a 
distance of upward of 100 miles into 
the country, and there can be no doubt 
that this line holds the record for long- 
distance tramway service by horse trac- 
tion, and, in addition, the Rural Tram- 
ways can boast of having been the first 
street railway to run a sleeping car over 
its lines. 

At a later date the authorities recog- 
nized that, for the purpose of giving an 
efficient service, it was necessary to grant 
permission to use mechanical traction, 
and for this purpose steam locomotives 
were employed. 

The considerable development of the 
business of the Rural Tramways in the 
hands of Federico Lacroze became, at his 
death, still more important in those of his 
active and energetic sons. 

Their first step was to enter into a 
contract, in the year 1905, with J. G. 
White & Company for the reconstruction 
and electrification of the old city lines, 
under the name of the “Buenos Aires 
Lacroze Tramways.” Being laid in the 
new portions of the city, the streets are 
wide enough to accommodate a double 
track. 

The work was commenced in March, 
1906, and before the end of that year the 
new power-house, with a capacity of 2,250 
kilowatts, was in running order—an 
achievement which, considering the labor 
troubles and the port congestion, may 
well be considered a record for rapid 
construction. 

Part of the lines was opened formally 
to public traffic on March 10, 1907, and 
since that time the traffic receipts have in- 
creased beyond all expectation. 

The original lines consisted of twenty- 
five miles of track, owned by the com- 
pany, and 6.2 miles held jointly with 
other companies and on lease. J. G. 
White & Company are now engaged in ex- 
tending these lines a further twenty-five 
miles, the franchise for which was 
granted by the Buenos Aires municipality 
in December, 1905, and for the purpose 
of serving these new lines another 750- 
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kilowatt generating set is being added to 
the station. i 

All the lines are laid to a gauge of 
four feet eight and one-half inches. The 
rails, manufactured by the German and 
Belgium mills, weigh eighty-seven pounds 
per yard. The first shipments were forty- 
five feet in length, but on account of 
shipping difficulties later shipments were 
made in forty-foot lengths. 

The rails are laid on concrete stringers. 
The depth of the stringer is six inches 
and the width- sixteen inches. The 
greater part of the paving has been exe- 


cuted with granite blocks, the blocks being 


rammed by an implement operated by four 
men. 

The rails are bonded by two concealed 
bonds, No. 0000 B. & S. gauge. The 
gradients offer no difficulties, since the 
track is practically all laid on the level. 
The radius of the sharpest curve is forty- 
five feet. 

The overhead equipment consists of side 
poles with span-wire construction, centre 
poles, side-pole construction with bracket 
arms and a few rosettes. The poles are 
made to the British standard specifica- 
tion, of steel, thirty feet in length, in 
three sizes. The trolley wire is No. 00 
B. & S. gauge, copper, with a height of 
twenty feet six inches from the ground. 

The power-house is situated at the 
corner of Medrano and Cuyo, the build- 
ings being of massive brick construction 
with an exterior plastering usual to the 
country. The buildings comprise an en- 
gine room, 185 by fifty-five feet; a boiler 
house, 130 by thirty-one feet, and a coal 
storage of the same size, representing a 
total area of 19,000 square feet, and with 
room for considerable extensions. ʻA mass- 
ive brick chimney has been built, its 
height being 155 feet. 

In the engine room are installed three 
1,100-horse-power horizontal cross-com- 
pound engines by Carels Frères, Belgium, 
constructed after the Sulzer patent; these 
each drive direct a %50-kilowatt, com- 
pound-wound, direct-current generator by 
the General Electric Company, New York, 
giving 550 volts at 115 revolutions a 
minute. The consumption of the engines 
averages twenty-two pounds of steam per 
kilowatt-hour with a load-factor approxi- 
mately forty per cent. Each engine has 
its own condenser of the “Contraflo” type. 
The air-pumps are of the Edwards type, 
independently driven by steam engines. 
Worthington centrifugals are used for 
circulating pumps, each being capable of 
dealing with 1,000 gallons per minute, 
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and are driven direct by Brown-Boveri 
motors. 

The switchboard is located at the end 
of the engine room, facing Cuyo, and is 
of the railway type, by the British West- 
inghouse Company, and at the present 
time consists of fourteen panels, which 
comprise three generator, three negative- 
booster, six feeder, a metering and a light- 
ing panel, the panels being of marble, and 
equipped with all the: necessary in- 
struments for a safe and rapid handling 
of a large traction load. At the present 
time one sixty-kilowatt negative booster 
is installed, and a twenty-five-ton crane 
traverses the engine room. 

The water for condensing purposes is 
cooled by two natural-draft cooling towers, 
which are of wood, each tower being ca- 
pable of cooling 66,000 gallons per hour. 

In the boiler house are installed, with 
room for extensions, five marine-type 
boilers by Babcock & Wilcox. These are 
fitted with their well-known superheaters, 
having a heating surface of 630 square 
feet. Each boiler is capable of evaporat- 
ing 12,000 pounds of water an hour, the 
grate area and heating surface being 
forty-nine square feet and 2,480 square 
feet respectively. 

The three feed-pumps installed are of 


the Worthington duplex type. A Wheeler 


feed-water heater, capable of utilizing all 
the steam from the auxiliary plant, is in- 
stalled, and there is also a Paterson con- 
densation-water purifier and grease elimi- 
nator. 

In the coal store an electrically oper- 
ated overhead transporter with a grab 
bucket has been fitted, and in the power- 
house yard there is a twenty-ton weigh- 
bridge for coal-weighing purposes. 

The water supply is taken from a well 
on the premises, by a treble-barreled 
deep-well pump, electrically driven. A 
supplementary supply can also be taken 
from the city supply. 

The feeders have been supplied by Cal- 
lender’s Cable and Construction Company, 
Limited, and are paper-insulated, lead- 
covered, and are drawn into Sykes’ patent 
stoneware conduits. 

There are three carsheds, one being at 
Medrano alongside the power-house; the 
other two are respectively at Chacarita 
and Palermo. 

The rolling stock for city purposes will 
consist of 140 cars of the semi-convertible 
type, the cars being supplied by the J. G. 
Brill Company. Their construction 
allows the car to be completely shut in 
during bad weather, while at other times 
it is practically an open car. There is 
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seating accommodation for thirty-two 
persons ; the seats are upholstered in cane. 
The tops of the windows on each side of 
the car are made in accordance with the 
Brill patent. The glass of the windows 
is set in rubber. The car doors are of 
the mutually operating double sliding 
type. The platform at each end of the 
car can be entirely closed if desired; it 
is in the form of a vestibule, having three 
drop windows in front and two-leaf fold- 
ing doors on either side, as well as a slid- 
ing metal gate. The roof is of the 
monitor-deck pattern. Two electric 
fans are also fitted and the cars are well 
lighted. The wood employed inside for 
the doors, linings and moldings is ma- 
hogany, while the ceiling is decorated 
with three-ply birch veneer. The cars are 
tastefully painted cream and green out- 
side with trimmings of solid bronze. 

The electrical equipment comprises two 
forty-horse-power motors supplied by the 
British Westinghouse Company, capable 
of maintaining a speed of fifteen miles per 
hour. 

In addition to the city cars there will 
be, at first, ten interurban cars, the only 
difference being that these are larger. 
seating forty-four people, and that the 
electric equipment comprises four fifty- 
horse-power motors. With these it will 
be possible to maintain a speed of forty 
miles per hour. These cars will operate 
on the city lines, passing on to the steam 
line at Chacarita and running through 
Lynch to the important suburb of San 
Martin. 

Electric locomotives will also be used in 
connection with the heavy-goods depart- 
ment—a large and increasing busine 
Dick, Kerr & Company, Limited, are sup- 
plying the locomotives, the type used 
being the central cab, mounted on two 
four-wheeled trucks, the electrical equip 
ment comprising four fifty-horse-pow" 
motors, capable of hauling a train of fifty 
tons at twenty miles per hour. Thee 
locomotives will haul the freight trains 
of the F. C. C. B. A. and the Entre Rios 
Railway from Chacarita to the freight 
station at Once and to the market. 

C. E. d’Ornellas acted as superintend: 
ent in charge of the above work for J. @. 
White & Company, Limited. 


FERRO CARRIL CENTRAL DE BUENOS AIRE 


The Ferro Carril Central de Buen 
Aires is a railway of four-foot-eight-and- 
one-half-inch gauge, extending westward 
and northwestward in the provine f 
Buenos Aires, from Chacarita Station, 12 


the city of Buenos Aires, to the tow? 4 
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Salto, a distance of 108 miles, with a 
branch twenty-seven miles long to Zarate, 
a town on the Parana river, and a branch 
of three kilometres from Lynch to the 
suburb of San Martin. It traverses one 
of the most fertile districts in the Argen- 


tine. 


The history of the railway is believed 
to be quite unique, in that it was con- 
structed as an extension of an urban horse 
tramway from the surplus earnings of the 
latter, and was operated as a horse tram-. 


way for goods and passengers for a con- 
siderable distance in a then thinly settled 
country. In 1884 Don Federico Lacroze 
whose horse tramway was the pioneer 
among the street railways of Buenos 
Aires, and who already owned at that time 
an extensive system in the city, obtained 
a concession to build the “Rural Tram- 
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pounds to the yard; the sleepers were 
creosoted yellow pine six feet long, and 
the bridges were supported by wooden 
stringers. Earthwork was avoided as 
much as possible, the track being laid 
practically upon the ground. 

It became evident as early as 1891 that 
it would be necessary to introduce steam 
traction in order to cope with the traf- 
fic. Accordingly, eight sixteen-ton sad- 
dle-tank engines were bought from the 
H. K. Porter Company, Pittsburg, Pa., 
and bridges were strengthened to receive 
them. With the earnings of these eight 
locomotives, supplemented in 1896 by 
three eighteen-ton passenger locomotives, 
the railway was rapidly developed, gra- 
dients were reduced, rolling stock pur- 
chased, a handsome new passenger station 
built at Chacarita (the Buenos Aires ter- 
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ways,” to start from Chacarita, then the 
most westerly point on his lines. Buenos 
Aires province is one of those regions 
where it is cheaper to build a railway 
than a good road. Señor Lacroze saw the 
opportunity for supplying transportation 
much cheaper and much more rapid than 
then existed, to a large, fertile, and rap- 
idly developing agricultural zone. 
Construction proceeded as fast as earn- 
ings became available for that purpose. 
From 1885 to 1892 sixty miles of main 
line, the San Martin branch of 1.85 
miles and the Zarate branch of twenty- 
seven miles, were built, a total of about 
eighty-nine miles. From 1892 to 1895 
the main line was extended to 82.5 miles, 
and by 1897 the present system of 137 
miles was entirely in operation. The early 
type of construction was necessarily very 
economical; the rails weighed thirty 
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minus); the large and modern fireproof 
freight station built near the Plaza Once 
in the heart of the city of Buenos Aires, 
thirty-one miles of line relaid with fifty- 
pound rails, and the twenty-nine-mile 
extension from Salto to Rojas begun. 

The Ferro Carril Central de Buenos 
Aires is at present in transition from a 
light railway to a standard heavy rail- 
way. This was appropriately marked by 
its being transferred, in July, 1906, by 
Lacroze Brothers & Company to a new 
company, the Ferro Carril Central de 
Buenos Aires, the old name of Tramway 
Rural à Vapor disappearing. 

This period of transition, an inevitable 
phase in the development of so highly 
favorable an enterprise, may be said to 
have been occasioned by the agreement 
with the Entre Rios Railway. The lat- 
ter, founded as a provincial government 
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railway in 1883, now an English company, 
operating some 480 miles of four-foot- 
eight-and-one-half-inch-gauge line, has 
always been a purely local enterprise, be- 
ing segregated from the city of Buenos 
Aires, as well as from the rapidly devel- 
oping provinces of Buenos Aires and 
Santa Fé by the immense Paraná river, 
which interposes not only its own enor- 
mous width, but also a belt of swampy 
delta land, thirty-five to forty miles wide, 
as a barrier along the entire western and 
southwestern sides of the province of 
Entre Rios. Similarly, the northern con- 
nections of the Entre Rios railway, the 
East Argentine Railway (ninety-nine 
miles) and the North East Argentine 
Railway (411 miles), all of the same stand- 
ard gauge, are entirely separated from 
the rich central provinces of the Republic. 
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An extension is also under construction 
from Santo Tomé, the extreme north- 
eastern point of the Northeast Argentine, 
northward to Posadas, where, by trans- 
fer across the Alto Parana to Villa Encar- 
nacion, it will connect with the 250 miles 
of the Paraguay Central Railway, also of 
the same four-foot-eight-and-one-half-inch 
gauge. Thus there was a system of rail- 
ways, present and prospective, of about 
1,400 miles, awaiting an entrance into 
the province and city of Buenos Aires. 
Under these circumstances the Entre 
Rios Railway made a contract with the 
Ferro Carril Central de Buenos Aires, by 
which the former will deliver its trains 
to the Ferro Carril Central de Buenos 
Aires at Zarate, whence the latter will 
haul them to Buenos Aires. 

Expensive works have been undertaken 
for carrying out this programme and are 
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now well under way. The Entre Rios 
Railway is extending its lines to Ibicui, a 
point on the Paraná delta opposite Zarate. 
There it is building a port and ferry slip, 
and at Zarate it is building another ferry 
slip; between these points will ply a large 
steel transfer ferry-boat, with a capacity 
of about thirty freight cars. 

The ferry-boat for this service was built 
in Scotland, and proceeded to the Argen- 
tine under its own steam, arriving in 
May. From the ferry-boat at Zarate the 
Entre Rios Railway is building a con- 
necting line up to the top of the bluff, 
where it joins the Ferro Carril Central 
de Buenos Aires. The latter is recon- 
structing its entire permanent way be- 
tween Buenos Aires and Zarate, 62.5 
miles, using new hardwood sleepers of 
full size, closely spaced, and seventy-pound 
rails. 

Partly in connection with this general 
plan of reconstruction, partly as an out- 
growth of the recent electrification of the 
Lacroze City Tramways, the Eerro Carril 
Central de Buenos Aires is reconstruct- 
ing its short branch to the large suburb 
of San Martin, and is equipping the en- 
tire line from San Martin to Chacarita 
terminal (about seven miles of double 
track) for a high-speed service, which will 
be operated by the street railway company, 
By a contract with the Lacroze Trpinways 
Company, dated March 29, 1906, running 
powers were granted over the lines of thy 
latter company from the Chacarita Sta- 
tion to the freight station at Once, 
and to the Mercado de Abasto Erovendol, 
the Covent Garden of Buenos Aires. The 
engineering and construction work en- 
trusted to J. G. White & Company, Lim- 
ited, in connection with this railway, con- 
sists of about 100 miles of main line 
laid with seventy-pound Vignole rail on 
quebracho sleepers, and about sixteen 
miles of sidings and yard tracks with 
lighter rails, also the necessary waiting 
and goods sheds and stations to be erected. 
The longest bridge is 194 feet, in three 
spans—two of thirty-two feet and one of 
130 feet. The Lynch repair shops, sit- 
vated at Lynch, about midway between 
Chacarita and San Martin, are being en- 
tirely remodeled and fitted with up-to- 
date machinery.” They will consist mainly 
of a machine and erecting shop, a smithy, 
a foundry and a carpentry: and paint 
shop. Complete buildings for general 
stores will be erected, as well as the neces- 
sary storage accommodation for locomo- 
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tives and rolling stock, distributing yards, 
etc. 

The Ferro Carril Central de Buenos 
Aires has secured from the National 
Congress a concession for a further ex- 
tension from Rojas northwestward to 
Villa Maria, about 185 miles, and a fur- 
ther application has been made for a con- 
cession to build a small port at Zarate. 

— 0 


Photo-Transmission. 
The following abstract of an article in 
a recent issue of the British Jaurnal of 
Photography, describing M. Edouard 


Belin’s method of transmitting pictures - 


electrically, which has been exhibited at 
the Société Française de la Photographie, 
Paris, is taken from the Electrician, 
London: 

“M. Belin’s system, which he has termed 
‘telestereography,’ is entirely different 
from that of Professor Korn’s, and has 
the advantages that the image received is 
of precisely the same dimensions as that 
transmitted, and that either a positive or 
negative image can be formed at the re- 
ceiver. The essential point lies in the 
use of a carbon print as the original trans- 
mitted, such a print being, of course, a 
relief in which the contours are propor- 
tional to the intensities of the image. 
This print is wound on the cylinder of the 
transmitter. In perfect synchronism with 
this revolves the cylinder of the receiver, 
the synchronism being effected by the use 
of an alternating current in the same 
manner as adopted by Professor Korn. As 
the cylinder of the transmitter revolves 
a small point-or stylus in contact with it 
moves along the axis which is geared on 
to the cylinder or drum. The conditions 
chosen are such that the print advances 
lineally one millimetre for six turns of 
the cylinder, which causes detail down to 
one-sixth millimetre to be faithfully re- 
produced. The movements of the point 
or stylus are transmitted by an arm to a 
small sliding contact or roulette, working 
on a minute rheostat. This rheostat con- 
sists of twenty very small plates of cop- 
per separated by layers of mica and each 
branching off to a resistance coil. There 
are thus twenty variations of the intensity 
of the current possible. At the commence- 
ment, before the alteration introduced by 
the cylinder, there is simply a large re- 
sistance of 4,000 ohms; the movement of 
the transmitting cylinder and the stylus 
that detail is preserved to one-sixth milli- 


1M. Belin explained that he tad chadena range of 1-20 
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according to the contours of the carbon 
image, and hence, in proportion to the 
values of light and shade. It will be seen 
that such difficulties as Korn’s method 
has to meet in the ‘chemical sluggish- 
ness of selenium,’ are entirely avoided in 
that of M. Belin, which depends on purely 
physical action. Nor is it a small advan- 
tage that the carbon print is of great 
permanence and durability. 

“The variations in the current of the 
circuit, proportinal as they are to the 
intensities of the image, are registered by 
an oscillograph. 

“An aplanatic lens throws an image of 
the reflected ray from a mirror on to a 
small hole, this hole being one-sixth milli- 
metre in diameter. Behind this minute 
hole revolves the synchronized receiving 
cylinder, on which isa photo-sensitive sur- 
face. The hole is so near the film as prac- 
tically to be in contact with it, so that any 
diffusion of light is avoided. In other 
words, an image of the hole is continu- 
ously printed on the film, and this means 
that detail is preserved to one-sixth milli- 
metre. Under these conditions there 
would still be no variation of the light in- 
tensity. The way this is effected—that 
is, the method by which the deviations of 
the galvanometer are converted into light 
intensities—is ingenious. Behind the 
lens is a scale of tones—i.e., of densities 
(in the sense of Hurter and Driffield), 
increasing from bare glass to a certain 
value; in fact, an optical wedge. Various 
ways of producing this optical wedge may 
be employed: at present M. Belin uses a 
photographic plate specially exposed. The 
scale of densities increases in proportion 
to the mirror deflections—i.e., to the in- 
tensities of the current—so that the hole 
is illuminated by light varying in intensity 
with the intensities of the original image. 
The density scale is mounted on a revolv- 
ing axis, so that, according to the direc- 
tion of increase of density, relative to the 
mirror deflections, a positive or negative 
image can be obtained at will on the re- 
ceiving film. Again if, instead of a scale 
of tones ,corresponding to those of the 
original, one of harder or softer gradation 
he substituted, the image may be obtained 
reduced or strengthened in intensity.” 

The inventor claims that in transmis- 
sion of detail his apparatus is superior to 
that of Professor Korn. In two or three 
weeks, with the promised aid of the state 
telegraph lines, he hopes to give a public 
demonstration of its capabilities over long 
distances. At present the transmission o 


: : ; $ jmetre 
a nine-centimetre by tw elve ces 
image occupies about thirty minutes. 
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ELECTRIC POWER IN TEXTILE 
FACTORIES.: — 


BY W. B. WOODHOUSE. 


In all parts of the world where textile 
manufacture is carried on there has been, 
in the last few years, a rapid spread of the 
use of electric power for mill driving. 
Mills and their machinery have, in the 
past, been designed to meet the conditions 


in the extent of this paper. 
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spinning machinery, result as an improve- 
ment. The general advantages of elec- 
trical driving are well known, and the 
subject is too wide to be treated as a whole 
It is proposed 
to consider only the following special 
points: 

(1) Nature of the textile load, as affect- 
ing the method of driving. 

(2) Advantages of the individual drive. 


Yd 


Fia. 1.— TYPICAL CURVES SHOWING VARIATION IN LOAD ON TEXTILE MILL EQUIPMENT, 
OcTOeER 10, 1907. 


imposed by the mechanical drive; that is 
to say, the rooms and floors have been so 
placed that a main drive from the engine 
to each room could be effected with econ- 
omy and simplicity, and the machines 
themselves have been designed to be 
grouped for driving from line shafts. The 
driving shafts of spinning frames have 
been run at low speed compared to that of 


Lal i rire rma 
ME TAT TA Lily 


eT ap 


— HA n eatin Lil R | ra H- 
ee aie 


AM PE PE, K TRAET 
d 


é 
_ TIME 1h _MOYAS 3 
Fia. 2.—Loap CURVE, Looms. 


the spindles, because of the engine speed 
being low, and the increase in speed from 
engine to spindle has been performed 
in steps by the intervention of belts and 
gearing. The electrical motor, however, is 
a high-speed machine, and its first cost per 
horse-power is lessened as the speed is in- 
creased. Textile machinery, then, is likely 
to undergo a change of design in the di- 
rection of an increased speed of the driving 
shaft, which change of speed should, in 
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(3) Economical use of capital. 

(4) Effect of speed on output. 

(5) Public supply versus private plant. 

Nature of the Textile Load—lIn con- 
sidering this matter we are first met with 
the point that a very large percentage of 
textile machines is required to be run at 
a constant speed, and it is for this reason 
that the most suitable type of motor is 
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the alternating-current induction motor. 
This motor has other advantages over the 
direct-current motor, simplicity and lower 
first cost being the greatest. The adoption 
of direct current, except in special cases, 
is to be strongly deprecated. 

In dealing with the estimation of the 
power required to drive textile machinery 
electrically, and with the annual running 
cost, the engineer has met with consider- 
able difficulty, owing to the practical dif- 
ficulty which the mill-owner had in esti- 
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mating his power other than as indicated 
horse-power. The variation of the power 
required by any machine in its operation 
can only be observed when it is electrically 
driven, and therefore many false estimates 
of the number of kilowatt-hours which 
would be consumed have been made. The 
power costs in a mechanically driven mill 
are calculated on the basis of the costs 
of an indicated horse-power-hour, and the 
load has been assumed to be a steady one, 
or nearly so. This has led in many cases 
to a serious overestimation of the cost of 
the electric drive. The load on textile 
mills is in no case absolutely steady, and 
in the case of looms and mules is of an 
extremely variable nature; moreover, the 
power taken to drive the machine varies 
throughout the day, and according to the 
weather. The accompanying curves ex- 
emplify this. Fig. 1 shows the variation 
of the total power required to drive a 
mill throughout one day. 

Coming to the individual machines, 
records have been taken electrically of the 
power required to drive them, and it may 
be noted here that the taking of such 
records is a matter of extreme simplicity 
with the electrical drive; continuous daily 
records can be taken automatically in 
every department of a mill. Fig. 2 shows 
the variation of load on a motor driving a 
group of twelve looms. Fig. 3 represents 
the variation of load on a motor driving 
two mules. The time during which one 
or both machines were stopped can be 
clearly seen. The consumption of electric- 
ity varies in accordance with the load, and 
it will be noted that the average consump- 
tion is about one-half of the maximum ; 
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that is to say, a perfectly steady load of 
the same horse-power would have con- 
sumed twice the number of units. Fig. 4 
indicates the variation of load on a motor 
driving a milling machine, teazer, and 
willey. It is obvious that the energy con- 
sumed was extremely small in comparison 
with the maximum load. With the knowl- 
edge gained by such records as these it 
is quite easy for the engineer to estimate 
closely the amount of electricity required 
per annum to drive any class of machin- 
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ery. Furthermore, one is frequently able 
to point out that a certain machine is con- 
suming more power than is consistent with 
proper working. Faulty adjustment, stiff 
places, and other faults are in this way 
very easily detected. 

The Individual Drive—A disadvantage 
of the collective mechanical driving of 
various classes of machinery from an en- 
gine, which is not generally appreciated, is 
that of the reflection of speed irregularities 
from one class of machine to another. 
For example, the variable load due to 
mules causes a variation of speed not only 
on the mule countershaft, but throughout 
the whole mill, so that the carding ma- 
chines or spinning frames in another de- 
partment suffer a variation of speed, 
which tends to decrease the uniformity 
and quantity of the rove or thread they 
produce. 

In the individual drive each particular 
operation is independent of any other. 
The first important advantage of the in- 
dividual drive is the elimination of belts, 
gearing and shafting. This represents a 
considerable reduction in the power re- 
quired to drive the machinery. In a num- 
ber of mills tested by the author the loss 
of power in engine shafting, bearings, 
belts, etc., amounted to from thirty to 
fifty per cent of the total indicated by 
the engine. Tests of various mills have 
shown that the power taken to drive 100 
feet of shafting, running light, amounts 
to one unit per hour on an average. Belts 
are equally bad offenders. In a paper be- 
fore this society, read by H. A. Jones in 
1905, particulars of tests were given, show- 


ing that with belt driving the loss. 


amounted to five per cent per belt, and 
with rope driving 6.6 per cent. All these 
losses of power are difficult to check with 
the mechanical drive, and they all increase 
with age. The no-load “friction” card of 
an engine does not give the true power, as 
both bearing and belting losses are greater 
as the load increases, due to the extra pull. 
Mill fires have often been attributed to 
overheated bearings; with the electrical 
drive the motor ammeter would show an 
increase of load due to such a cause, and 
the danger would be removed at once. 
Gear losses are considerably more than 
those of belt or ropes, and when we con- 
sider speed records we shall sce a further 
disadvantage. This matter of speed, how- 
ever, is so important that it will be treated 
separately. 

The second great advantage is in the 
freedom from limitation as to the position 
of machines which is imposed by the na- 
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ture of the mechanical drive. Machines 
can be arranged with only one object in 
view, viz.: the economical handling of the 
products of manufacture. Such processes 
as Tag-grinding and willeying can be per- 
formed in outlying sheds removed from 
the main buildings. Washing, dyeing and 


` milling can be carried on in a position 


in which the steam and moisture are not 
conveyed to other parts of the mill. Every 
odd corner of a site can be utilized. 
Furthermore, where the principle of the 
individual drive is adopted to its fullest 
extent, viz., a motor to each machine, then 
each machine is entirely independent of 
its neighbors, and if stopped is taking no 
power at all. The effect of stopping and 
starting a loom in a group is felt by each 
of the other machines, and produces a 
variation of speed, with a corresponding 
tearing of the threads and a variation of 
the texture of the material. This cause 
being removed, a higher maximum speed 
may be and is adopted with safety. A 
case of interest may be quoted. In a 
group of looms mechanically driven, the 
tachograph showed a considerable varia- 
tion of speed on the countershaft, which 
ran at eighty-four revolutions per minute. 
On conversion to electrical driving the 
speed variation was diminished and the 
speed of the countershaft raised to ninety- 
six revolutions per minute, without in- 
creasing the loom stoppages due to broken 
ends, etc. The output of the looms was in- 
creased in all by twenty-four per cent. 
The removal of shafting and belts admits 
more light, and removes a principal cause 
of dust and dirt. The silk manufacturers 
in Switzerland and Italy, where the weav- 
ing is carried on electrically, consider this 
a potent reason. Cleanliness and saving 
of space have been noted. The motor may 
be perched on the wall or roof; may be 
underground or on the floor; in fact, may 
be put anywhere out of the way. 

The power costs of each department can 
be accurately determined, and a check 
kept on the efficient working of the ma- 
chines and their minders. Instruments 
recording the variations of load, such as 
were used to take the records above shown, 
may be permanently installed. Where this 
has been done many interesting things 
have been noticed. How, for example, the 
time taken to get all machines running is 
longer on Monday than any other morn- 
ing; how there is quite a spurt in produc- 
tion when the owner appears on the scene; 
and how human nature anticipates the 
week-end stoppage on Saturday mornings. 
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All these points tell on output, and the 
instruments are always on the watch. 

Economical Use of Capital—In the 
matter of capital cost the electrical drive 
effects considerable saving in a new mill. 
The building may be much lighter in con- 
struction, due to the lessened weight of 
shafting, and the following reductions 
may be taken as results to be expected: 

Reduction in cost of building, ten per 
cent. 

Reduction in cost of shafting, sixty per 
cent. 

Reduction in cost of belting and ropes, 
sixty-six per cent. 

Where the electric power is taken from 
a public supply there is a further reduction 
in that the cost of the engine, boilers, 
chimney and buildings, mill, dam, etc., i8 
avoided. Manufacturers who have con- 
verted existing mills to the electric drive, 
taking a public supply, have, in many 
cases, paid the greater part of the cost of 
conversion out of the money realized from 
the shafting, pulleys, etc., removed. The 
reduction in the amount of capital spent 
on machinery which is not directly pto- 
ductive, such as steam engines, shafting, 
cte., has an important effect on the return 
on the capital expended ina mill. For ex- 
ample, a mill requiring 200 horse-power 
may be assumed to have cost $50,000, of 
which productive machinery cost, say; 
$25,000, and steam plant $12,500, ne 
corresponding cost of an electrical equip- 
ment being $5,000. Now, assume the 
gross profit on the business was thirty per 
cent on the turnover before paying power 
costs, management charges, rent and rates, 
ete. This profit is earned by the produc- 
tive machinery, and if the $7,500 differ- 
ence between the cost of mechanical and 
electrical drive be spent on further p'o- 
ductive machinery, we have in one case 
$25,000, and in the other $32,500 of di- 
rectly money earning plant, with the gross 
profits increased in the same proportion, 
viz., thirteen to ten, and the net profit, as 
the management charges are unaltered, at 
a still greater rate. 

Effect of Speed on 
important claim that can b 
electrie driving from & public supply 
is that of increased output due to steadi- 
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Output—The most 
e made for 


ness of speed. 
Power Company’s supply is by three 
alternating current, the power being ge 
erated by steam turbines whose speed s 
practically constant, there being 0° eyelica 
irregularities such as occur with recipTo- 
cating engines. The type of motor 
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driven from this supply—the alter- 
nating-current induction motor—has the 
property of running within two per 
cent of synchronism at all loads, which 
is to say that the speed of any motor on 
the system is absolutely determined by the 
speed of the power-station turbines, and 
is, therefore, uniform day in and day out. 
This property of the alternating current is 
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lower than the other. In the second case, 
in fact, it was found possible to increase 
the maximum speed due to the absence of 
irregularities, so that there was a twofold 
gain of speed and output. Moreover the 
quality of the thread spun was improved. 
Examination of the yarn or cloth produced 
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practice obviously not obtained. To put the 
importance of speed before you in a sim- 
ple manner a hypothetical case may be 
taken of a mill having an annual turnover 
of $250,000 per annum. In one case it is 
assumed that power is obtained from the 
mill engine, in the other that the public 
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well recognized, as may be realized from 
the fact that in some German towns the 
public clocks are driven by the electrical 
supply. So, if a motor is coupled to each 
machine, the machine will run at constant 
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speed, independent of load, climatic con- 

ditions, or other causes which affect belt 

transmission. In a number of mechan- 

ically driven mills a speed recorder is fixed 

on the engine and it usually shows a fairly 
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by the two drives bears out the fact that 
not only is quantity improved, but also 
the quality. 

-= Fig. 6 is of interest as showing the cor- 
responding variations of speed on an en- 
gine crankshaft and counter-shaft driven 
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electric supply is used, with a consequent 
increase of output of ten per cent. It is 
assumed that as a portion of the wages 
paid is at piecework rates the wages are 
increased five per cent. The trading re- 
sults would be as follows: 


COMPARISON OF COSTS AND PROFITS. 


MECHANICAL DRIVE. 
Turnover $250,000 per annum. 


Material .............cc ccc eeeee $100,000 
Wages 69 5.5s be heater a Sue oes 75,000 
Management, Rent, etc.......... 12,500 
Power and Heat................ 12,500 


Proft 225s te ive sate secs EAA 50,000 


mechanically from it, fourteen looms be- 
ing driven from the countershaft. The 
speed variation on the engine is only three 
per cent, but on the loom countershaft it 


rises to twenty per cent. This result was | 


ELECTRIC, ONE-HALF OF ONE PER CENT. 


steady reading; but steady speed is wanted 
at the machines, and in between them and 
the engines there are belts and ropes slip- 
ping and varying all the time. The re- 
sult may be seen from some of the accom- 
panying curves taken by a sensitive and 
accurate speed recorder. 

Fig. 5 shows the variation of speed on 
a mule countershaft before conversion to 
the electric drive and after. The average 
speed in the one case is fifteen per cent 


obtained in one of the most modern and 
best equipped mills in the district. Com- 
pare this with Fig. 7 which shows the speed 
variation of the loom shaft when converted 
to the electric drive, reduced to three per 
cent. Fig. 8 gives a comparison of the 
speed of mechanically and electrically 
driven carding sets. Fig. 9 shows the ef- 
fect of spur gearing. The ideal rolling of 
the pitch circles, which we assume cycloi- 
dal and involute teeth to give us, is in 
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ELECTRICAL DRIVE. 
Turnover $250,000 per annum. 
Add 10 percent 25,000 per annum. 


$275,000 
Material ............ ccc cece eee $110,000 
Wages ...... er ere ere re 78,750 
Management ..............0.06. 12,500 
Heating, etC......... cece weve 5,000 
Electric Power................6. 7,500 
Balance—Profit ................. 61,250 


It will be seen that the increased output 
due to steady speed represents an extra 
profit of $12,250, an amount more than 
sufficient to pay the electric power bill. 

Advantages of a Public Supply—The 
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advantages of a public supply may be 
summarized as: 

(1) Reduction in capital expenditure 
or an equivalent increase in production 
with the same expenditure. 

(2) Steadier speed at all loads, due to 
the larger generating sets supplied by the 
power company. 


(3) Greater security of supply, due to. 


the provision of spare plant by the power 
company. 


946 


(4) Freedom from necessity to watch 
the coal market and keep in touch with 
the improvements in steam plant. 

(5) Freedom to make extensions or al- 
terations and to run overtime in any or 
all departments at a cost proportionate 
to the power used. The heavy cost of 
running overtime in one department of a 
mechanically driven mill is avoided. 

-(6) Capital is expended on motors hav- 
ing a high efficiency, which does not de- 
crease with age; expenditure on steam 
plant is on machinery which not only 
depreciates in value, but decreases in ef- 
ficiency. | 

(7) Cheaper power. 

T have put the point of cost last, as al- 
though the public supply can be, and is, 
given cheaper in many cases than the cost 
of power in isolated plants, yet the great 
advantages of increased output per 
machine and increased productive ma- 
chinery per dollar of capital outweigh the 
power costs considerably, and if these be 
taken into account the price which the 
manufacturer can afford to pay for the 
public supply is much higher than that 
at which it can be bought. The power 
costs in textile manufacture are usually 
a small proportion of the total costs of 
production and their importance compared 
to increase of output is small. Where 
capital has to be spent on a new mill there 
can be no doubt as to the advantage of 
the public supply, and manufacturers 
whose mills are already equipped can not 
afford to be left behind in this matter. 
Finally, a word of warning. The results 
indicated above can only be obtained when 
the electrical installation is designed by 
some one thoroughly familiar with the 
problem. Early experiences of electrical 
driving were in some cases unsatisfactory 
for this reason. 
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“Blektrische Fernphotagraphie und Ahn- 
liches.” Dr. Arthur Korn. Leipsic. Pub- 
lished by S. Hirzel. Paper. 88 pages. Illus- 
trated. 5 by 714 inches. Price, 2 marks. 


In this monograph Dr. Arthur Korn 
describes in considerable detail the meth- 
od of transmitting pictures which he has 
developed, which, to-day, is one of the most 
promising. He also shows how his sys- 
tem may be employed for telautographic 
transmission of messages. 

“Das Problem der Schwingungserzengung.” 


Dr. H. Barkhausen. Leipsic. S. Hirzel. 
Paper. 114 pages. Illustrated. 6 by 9 
inches. Price, 4 marks. 


A discussion of the various methods of 
setting up rapid oscillations, particularly 
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those of an electrical nature, is given in 
this monograph, the author taking up not 
only the theoretical considerations, but 
explaining the results which may be ac- 


‘complished by the various arrangements. 


In the concluding part of the treatise a 
discussion of mechanical methods for set- 
ting up vibrations is given in brief form. 


“Electrical Installations of the United 
States Navy.” Commander Burns T. Wall- 
ing and Julius Martin. Annapolis. United 
States Naval Institute. ~ Cloth: 648 pages. 
Illustrated. 6 by 914 inches. Price $6.00. 


This is a manual of the approved elec- 
trical material, of the methods of install- 
ing, inspecting and caring for it, prepared 
to fill the need of the United States Navy. 
It covers every phase of the use of elec- 
tricity on shipboard. In each case the 
particular device under consideration is 
described, the principles of its operation 
are explained, its characteristics of be- 
havior are stated and tables are given 
showing the dimensions and sizes of stand- 
ard makes. Throughout the treatment is 
most thorough. The Navy Department 
rules for installing all apparatus are given 
as well as those governing the selection, 
inspection and care of each and every de- 
vice, 


“The Design of Walls, Bins and Grain 
Elevators.” Milo S. Ketchum. New York. 
Engineering News Publishing Co. 394 
pages. 614 by 9 inches. Illustrated. Fur- 
nished by the ELECTRICAL REview for $4. 


In this work the author gives a sys- 
tematic analysis of the stresses due to 
granular materials and a discussion of the 
principles of the design and details of 
structures for containing such materials. 
He first takes up the design of retaining 
walls, discussing the various theories used 
in such design and giving a chapter on 
reinforced concrete walls. The results of 
experiments on such walls are also given, 
as well as descriptions of a number of nota- 
ble walls. He next takes up the design 
of coal and ore bins, following much the 
same method of treatment, and in the last 
part of the book the design of grain bins 
and elevators is discussed. In each case 
not only is the principle of design care- 
fully explained, but the modifications nec- 
essary in practical construction as well as 
the many minor details such as painting, 
ete., are carefully gone into. 


“A Text-Book of Electrical Engineering.” 
Adolf Thomiilen. Translated by George W. 
O. Howe. New York. Longmans, Green & 
Company. Cloth. 456 pages. Illustrated. 
615 by 10 inches. Furnished by the ELECTRICAL 
Review for $4.20. 


In the preface of this book the trans- 
lator says that while contemplating the 
preparation of a suitable text-book for his 
students at the Central Technical College 
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of London, his attention was called to 
Dr. Thomilen’s book and this covered so 
well the ground over which he desired to 
take his students that he translated it and 
added slightly at certain points where he 
wished to go more into detail. Examin- 
ing the book with this object in view, it 
seems admirably suited for its purpose. It 
is intended to cover the second and third 
years’ work of the students, corresponding 
probably to the junior and first half of 
the sophomore year in this country. It 
is purposely limited to theory and prin- 
ciple as the details of construction are not 
dwelt upon, although a few types of ma- 
chines are illustrated merely to show the 
principle upon which they work. It 
should be said here that the title of the 
book appears somewhat too broad, as it 
deals merely with the theory of electrical 
currents and with the principles of the 
construction and behavior of electrical ma- 
chinery. It does not attempt to go into 
special branches of the art of electrical 
applications such as electric lighting, elec- 
tric railway or telephone, but adheres 
strictly to a discussion of dynamos, 
motors and transformers. But the 
fault of the title is one which it shares 
in common with many other foreign 
electrical text-books. The book begins 
with a clear discussion of the theory 
of electrical currents, work usually given 
in the second year’s college physics in 
this country. It then takes up magnet- 
ism, discussing the laws and the charac- 
teristics of magnetic materials. It next 
passes to a discussion of direct-current 
machines, the principles of construction 
and their characteristics of operation. Al- 
ternating currents are then taken up, fol- 
lowed by a discussion of the theory of 
transformers, of alternators of all types 
and of their behavior in operation. Al- 
ternating-current motors are next consid- 
ered, all types being taken up in turn. 
The treatment throughout can not be 
called analytical, although mathematics 
are employed wherever they will help, but 
this is done in a simple though thorough 
way. In his method of treatment t 

author is fortunate since he puts in a clear 
light matters which are too frequently dis- 
cussed only graphically or by means of 
the calculus, and hence convey but lit- 
tle physical meaning to the student. As 
an example, his discussion of the regula- 
tion of alternators brings out clearly the 
various factors entering into it, 80 that 
when he then applies the graphical treat- 
ment it is simple and easily followed. 
It may safely be said that the student who 
will study this hook faithfully should i 
little difficulty in grasping the ee 
as they are expounded, and if he does t 
he will surely have a thorough grounding 
in the fundamentals of electrical engmee™ 


ing. 
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ENERGY TRANSFORMATIONS FROM 
THE ELECTRICAL ENGINEERS’ 
STANDPOINT. 


BY H. M. HOBART. 


Electrical engineers are chiefly con- 
cerned with three forms of energy, 
namely: heat energy, electrical energy 
and mechanical energy. 

When energy manifests itself in the 
form of heat energy, it is convenient to 
call it briefly “heat”; when in the form 
of electrical energy, it may be called “elec- 
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is one thousand watt-hours. The watt- 
hour is the quantity of electricity which 
is transformed into heat in a wire of one- 
ohm resistance when a current of one 
ampere flows through it for one hour. As 
a potential difference of one volt is re- 
quired to produce a current of one am- 
pere in a circuit of one-ohm resistance, 
one watt-hour is equal to one volt-ampere 
hour for continuous current or alternat- 
ing current at unity power-factor. It is, 
however, to be noted that in heavy elec- 
trical engineering the watt-hour is an in- 


Temperature in Degrees Certigracle 


Fig. 1.—RELATION BETWEEN HEAT AND TEMPERATURE FOR WATER AND STEAM 
AT ATMOSPHERIC PRESSURE. 


tricity.” Finally, when in the form of 
mechanical energy, it may be called 
“work.” 

Unit of Energy—The quantity of 
energy when in any of these forms, may 
be expressed in kilowatt-hours. 

Kilowatt-Hour—The most frequently 
occurring occasions when we must ex- 
press energy quantitatively are those on 
which it is being transformed from one 
kind into another, as, for instance, from 
electricity into heat. The kilowatt-hour 


conveniently small quantity and the kilo- 
watt-hour is more convenient and is thus 
taken as the unit of energy. 

In the illustrative examples which are 
to follow, it will appear that even the 
kilowatt-hour is often an inconveniently 
small unit, for in some departments of 
heavy electrical engineering, undertakings 
involving millions of kilowatt-hours are 
dealt with. 

It has been customary in England to 
denote this quantity of electrical energy 
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as one “Board of Trade Unit,” since it 
is a unit which has been officially adopted 
by the British Board of Trade, and it is 
still frequently expressed in this way. It 
is, however, more often expressed as one 
kilowatt-hour. 

When no ambiguity is thereby intro- 
duced, it is often customary briefly to 
designate this quantity of energy as one 
“unit” ; but this course is not to be recom- 
mended, as the term “unit” should be re- 
served for use in its more general sense. 

In this article the following terms are 
used in dealing with quantities of energy: 

1 watt-hour. 

1 kilowatt-hour = 1,C00 watt-hours. 

Weight and Volume—The weight of 
one cubic metre of water at a temperature 
of four degrees' is termed one ton. 

1 ton = weight of one cubic metre of 
water. 

1 ton = weight of 1,000 cubic deci- 
metres of water. 

1 ton = weight of 1,000 litres of 
water. | 

1 ton = 1,000 kilogrammes. 

1 ton = 1,000,000 grammes. 

Pressure—The unit of pressure is one 
kilogramme per square centimetre.? 
When not otherwise expressly stated, 
absolute pressures are to be understood. 
That is to sav, pressures are referred to an 
absolute vacuum and not to atmospheric 
pressure. 

RELATION BETWEEN HEAT AND TEMPERA- 
TURE. 

The relation between heat and tem- 
perature for water and steam may be illus- 
trated by means of the curves in Fig. 1, 
which represent the occurrences attend- 
ing the absorption of energy by one ton 
of water; i. e., the “heating” of one ton 
of water. During the entire operation, 
the specific pressure is maintained con- 
stant at one kilogramme. The curve con- 
sists of three distinct portions. The first 
portion, marked “Water Heat,” slopes 
upward. The second portion, marked 
“Latent Heat,” is vertical. The third por- 
tion, which is marked “Superheat,” is 
slightly curved, but its general character 
is very similar to that of the first portion. 

The first portion of the curve repre- 
sents the heating of water at atmospheric 


1 Four degrees ir the temnerature of maximum 
density of water. Throughout this article the 
centigrade tem ture scale is employed, and 
instead of four degrees centigrade this temperature 
ig indicated by four degrees | 


~ 3This nressure of ene kilopramme jf square 
centimetre is equivalent to the pressure of a mer- 
cury column with a height of 785.5 millimetres. 
It is almost equivalent to the normal atmospheric 
pressure. For this reason the unit of pressure 
is sometimes designated a “metric atmosphere.” . 
It has the advantage over the ordinary “atmos- 
phere” that it is independent of barometric varia- 
tions. 
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pressure. For all practical purposes the 
line is straight, since the rise in temper- 
ature is closely proportional to the heat 
added. 

A consideration of the extent of the 
deviation from a straight line must nec- 
essarily be prefaced by a discussion of the 
“Specific Heat.” The meaning of the 
term “Specific Heat” may be illustrated 
by an example: At eighty degrees 1,172 
kilowatt-hours are required to raise the 
temperature of one ton of water by one 
degree. The corresponding amount of 
energy required to raise by one degree the 
temperature of one ton of water at zero 
degrees is only 1,160 kilowatt-hours. The 
specific heat of water at eighty degrees is 
obtained by dividing 1,172 by 1,160 and 
is consequently equal to 1.010. The 
quantity of energy, 1,160 kilowatt-hours, 
which is absorbed in raising the tem- 
perature of one ton of water from zero 
degrees to one degree is the standard of 
reference as regards specific heat, since 
water at zero degrees has been chosen as 
the standard substance, and its specific 
heat at that temperature is taken as unity. 

The specific heat of any body at any 
temperature is obtained in the above man- 
ner by dividing the kilowatt-hours re- 
quired to cause a rise of temperature of 
one degree by 1,160, as this is the energy 
in kilowatt-hours required to raise one 
ton of water at zero degrees by one degree. 

The values of the specific heat of water 
at various temperatures are given in 
Table I. 

TABLE I. 


THE PECIFIC HEAT OF WATER AT VARIOUS 
TEMPERATURES. 


Energy in Kilowatt- 
rs 


gg ie PES to Raise Ona Toe of 
Centigrade. eat. Water by One Degree 
Centigrade. 

0 1,000 1,160 
20 1,001 1,161 
40 1,003 1,163 
60 1,006 1,167 
80 1,010 1,172 
100 1,013 1,175 
120 1,018 1,181 
140 1,023 1,187 
160 1,029 1,193 
180 1,036 1,202 
200 1,044 1,211 


When at atmospheric pressure a ton of 
water has been brought to a temperature 
of 100 degrees, the absorption of addi- 
tional energy does not cause a further rise 
in temperature until this additional 
energy has amounted to 580 kilowatt- 
hours. Consequently the second portion 
of the curve in Fig. 1 is a vertical line 
of a length corresponding to 626 kilowatt- 
hours. 

The heat thus required to be added be- 
fore any further rise in temperature is oc- 
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casioned is called the “latent heat” of the 
water, or the latent heat of vaporization 
or evaporation of water. 

The energy corresponding to the latent 
heat may be divided into two components. 
The first component represents the energy 
necessary to change the molecular state, 
and is termed the internal latent heat. 
The second component represents the 
energy required to expand the water 
against the surrounding pressure from its 
liquid volume to its gaseous volume, i. e., 
to its volume when converted into steam. 
This component is much smaller than the 
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TABLE II. 
TABLE OF THE INTERNAL AND THE EXTERNAL 
LATENT HEAT OF VAPORIZATION OF WATER. 


Latent Heat of Vaporiza- 
tion In Kilowatt-Hours 
per Ton. 


Internal. External. Total. 
99 579 47 626 


120 563 49 612 

143 541 51 592 

8 170 518 53 571 
12 187 502 54 556 
16 200 487 55 542 
20 211 475 56 531 


Prior to the absorption by the ton of 
water at vaporization temperature, of the 
entire amount of energy corresponding to 
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Fic. 2.—RELATION BETWEEN HEAT AND TEMPERATURE FOR WATER AND STEAM AT 
VARIOUS PRESSURES. 


first component. It is termed the external 
latent heat, and ranges, according to the 
specific pressure, from six per cent to 
ten per cent of the total latent heat. 

If, instead of atmospheric pressure, 
other pressures are maintained during the 
conversion of one ton of water into steam, 
the latent heat, as well as its two com- 
ponents, has other values. These are 
given in Table II for a number of differ- 
ent pressures. In the second column of 
the table are given the corresponding tem- 
peratures at which vaporization occurs. 


its latent heat, the ton of water will not 
have been converted entirely into steam, 
but will be a mixture of water and steam. 
At atmospheric pressure the latent heat 
of one ton of steam is 626 kilowatt-hours 
When only half of this quantity of energy: 
i. e. when only 313 kilowatt-hours have 
been absorbed, we shal] have 4a were 
consisting of 0.5 ton of water and p 
ton of steam. To the diagram 10 Fig. 

has been added a scale showing the “wet- 
ness” of the steam at various stages of the 
process of imparting 626 kilowatt-hours 
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to the ton of water. At the commence- 
ment of the process the “wetness” is 100 
per cent, or we may say that the steam 
has a wetness factor of 1.00. When 125 
kilowatt-hours have been absorbed the 
wetness factor is 0.80, and when the entire 
626 kilowatt-hours have been absorbed 
the wetness factor is 0.00, and we have so- 
called “saturated” steam. 

Further additions of heat are accom- 
panied by increase of temperature, and 
the steam is said to be “superheated.” 
This part of the process corresponds to 
the right-hand sloping portion of the dia- 
gram in Fig. 1. The angle at which this 
portion of the diagram slopes upward is 
dependent upon the specific heat of super- 
heated steam. 

The specific heat of superheated steam 
varies considerably with the temperature 
and pressure. It is, roughly, about half of 
that of water. Hence a given quantity of 
energy imparted to a ton of steam will 
raise its temperature through about twice 
as many degrees as the same amount of 
energy imparted to one ton of water. 

These data are embodied in the dia- 
grams in Fig. 2, where are drawn, for 
various pressures, a set of lines corre- 
sponding to those already given in Fig. 
1 for an absolute pressure of one kilo- 
gramme per square centimetre. 

(To be concluded.) 
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The McCall’s Ferry Power 
Project. 

A statement has been made by the Mc- 
Call’s Ferry Power Company, in which 
the late Charles T. Barney was interested, 
explaining its stoppage of work. The 
company is building a dain 2,530 feet 
long, and a large power house to furnish 
Baltimore (Md.) and the surrounding 
country with electrical energy. H. F. 
Dimock, president of the company, states 
that there was no money on deposit in 
the Knickerbocker Trust Company, so 
there is no financial loss on that score. 
The suspension of the Knickerbocker 
Trust Company did, however, interfere 
with the McCall’s Ferry Power Company’s 
securing money to carry on the work. 
At the moment it is still impossible to 
make any new financial arrangements for 
that purpose, and work has therefore been 
suspended temporarily. Owing to the fact 
that eighty per cent of the work has been 
completed, it can be temporarily stopped 
without incurring the danger of damage 


from floods. 
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The Raising of Power-Factors 
and the Regulation of Po- 
tential by the Use of Rotary 
Condensers. 

One of the very useful papers read at 
the twenty-third annual meeting of the 
Association of Edison Illuminating Com- 
panies, Hot Springs, Va., last Sep- 
tember, was presented by Charles W. 
Stone, entitled “The Raising of Power- 
Factors and the Regulation of Potential 
by the Use of Rotary Condensers.” An 
abstract of this paper follows: 

Synchronous motors, unlike induction 
motors, run at a certain synchronous 
speed, independent of the voltage and 
power-factor of the system from which 
they operate. They also draw a certain 
mean current from the line with a fixed 
load. This current’ input can be varied 
through a wide range by changing the 
field excitation. If the excitation is in- 
creased with the load unchanged, the cur- 
rent input increases, but is leading in re- 
spect to the line current. 1f, however, the 
excitation is decreased, the current input 
is increased, but is lagging with respect to 
the line current. 

The induction motor is more like a di- 
rect-current motor in its action. The cur- 
rent input is a fixed quantity and is de- 
pendent only on the voltage of the supply 
system and the design of the motor and 
the load. This current is always lagging 
in respect to the line current. At light 
loads the amount of lag is increased, so 
that with many motors lightly loaded the 
effect is to lower the power-factor of the 
entire system. 

All alternating-current systems used for 
hghting distribution have in addition to 
the power load of induction motors a com- 
paratively large number of transformers 
which when lightly loaded result in low- 
ering the power-factor of the system, as 
do the are lights, either series or mul- 
tiple. | 

Low power-factor on a system means 
greatly reduced capacity of generators, 
transformers, lines, etc. The regulation 
of the entire system is also much poorer. 

Alternating-current generators are al! 
rated in kilovolt-ampere output; that is, 
a 100-kilowatt generator is supposed to 
deliver its full 100-kilowatt output at 
100 per cent power-factor at normal volt- 
age and at normal temperatures, but if the 
power-factor should be sixty per cent lag- 
ging, the energy output of the machine 
would only be about sixty kilowatts, and 
yet the current would be the same and con- 
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sequently the heating would be the same 
as when delivering 100 kilowatts at 100 
per cent power-factor. Unless the gen- 
erator were specially designed for low 
power-factors, it is also probable that it 
would not be possible to obtain normal 
voltage on the machine, as the low power- 
factor current in the armature opposes the 
flux set up by the fields, and in consc- 
quence tends to demagnetize them, result- 
ing in low voltage. The field current 
would therefore have to be increased suf- 
ficiently to overcome this effect, which 
would often not be possible, as the voltage 
obtainable from the exciters must be lim- 
ited. | 

The regulation of modern belt-driven 
generators at unity power-factor is usually 
ahout eight per cent. At seventy per 


cent lagging power-factor it would be | 


about twenty-five per cent. An engine- 
driven generator with the same regulation 
at unity power-factor would probably be 
as had as thirty per cent at seventy per 
cent power-factor: a steam-turbine-driven 
generator would be ahout twenty to twenty- 
two per cent. | 

Transformers are reduced in capacity 
in a similar ratio to the reduction in ca- 
pacity of gencrators. Their regulation, 
although usually inherently better, being 
about one and one-half to two per cent 
at unity power-factor for small lighting 
transformers, would be about four or five 
per cent at seventy per cent power-factor. 
Larger transformers with a regulation of 
one per cent or better, at unity power- 
factor, would he about three per cent at 
seventy per cent power-factor. 

The effect of low power-factor on ‘the 
lines can best be shown by example: 

If we assume a distance of five miles 
and a load of 1,000 kilowatts and desire 
to deliver this load at a potential of about 
6,000 volts with an energy loss of 
ten per cent, each conductor at unity 
power-factor would have to be 79,200 cir- 
cular mills, at ninety per cent power-factor 
97,533 circular mils, and at sixty per 
cent power-factor 218,000 circular mils; 
or in other words, at the low power-factor 
of sixty per cent, the investment in copper 
alone would be two and eight-tenths times 
as much. If the same size of wire were 
used at both unity and sixty per cent lag- 
ging power-factor, the energy loss would 
be about two and eight-tenths times the 
loss at unity power-factor, or about 
twenty-eight per cent. 

Tt is apparent, therefore, that if some 
means can be provided to raise the power- 
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factor of the system, the apparatus can 
be operated at its full capacity and with 
normal regulation. 

The synchronous motor can be used for 
this purpose, and at the same time can 
be used to develop mechanical energy. 
When used solely to supply leading current 
to the system they are called rotary con- 
densers. 

The most efficient way to use these ro- 
tary condensers is to arrange to load them 
as a motor with seventy-one per cent of 
their capacity, and over-excite their fields 
sufficiently to make them take normal full- 
load current. The resultant power-fac- 
tor would then be seventy-one per cent 
leading, and the wattless component or 
condenser component would be seventy- 
one per cent. | 

If we assume a system with an induct- 
ive load of 1,414 apparent kilowatts, the 
energy load being 1,000 kilowatts, the 
power-factor would be seventy-one per cent 
lagging and the wattless component would 
be 1,000 kilovolt-amperes. By adding 500 
kilovolt-amperes leading, the apparent load 
would be reduced to 1,120 kilovolt-am- 
peres, or a saving of 1.414 — 1,120 = 294 
kilovolt-amperes. If, however, we add 500 
leading kilovolt-amperes more, it is appar- 
ent that only 1,120 — 1,000 kilovolt-am- 
peres, or 120 kilovolt-amperes, would be 
saved, showing the greater value of lead- 
ing current at low power-factor. 

If we figure out what the necessary ex- 
tra investment in copper would be with 
the low power-factor load with copper af 
twenty-two cents per pound, we find that 
29,292 pounds more copper is needed with 
the power-factor of sixty per cent than 
with the power-factor of ninety per cent, or 
29,292 X 22, which means a total extra 
investment in copper alone of $6,444. A 
synchronous motor of sufficient capacity 
to accomplish the same result would cost 
about $4,000, or, in other words, it 
would cost far less to use the rotary con- 
denser than to pay for the extra copper in 
the line, and at the same time obtain con- 
siderable more capacity from the gencer- 
ators, transformers, etc. 

This motor could thus be installed and 
run idle; t.e., with no load, and simply 
supply leading current to the line and pay 
for itself in a short time. 

If the motor can at the same time be 
used to deliver any mechanical energy, 
as pointed out above, the saving would 
be even greater. 

Tt should also be noted that, if the ro- 


ELECTRICAL REVIEW 


tary condenser is installed in the gen- 
erating station, the only gain will be in 
capacity of the station apparatus and in 
its regulation. However, if it is installed 
at the end of the line, it would not only 
accomplish everything that it would if 
in the generating station, but would also 
increase the capacity and better the regu- 
lation of the line transformers, etc. 

In general it would appear that there 
are few modern central stations of to- 
day which are operating alternating-cur- 
rent systems of distribution that could 
not find use for such machines. It is also 
evident that if the companies that use 
motor-generator sets to transform the al- 
ternating current to direct current, would 
purchase synchronous motors and make 


them of a little larger capacity than re- 


quired for the mechanical power, compen- 
sation could readily be obtained for the low 
power-factor which of necessity exists in 
such systems. 

So far the discussion has been confined 
entirely to the use of rotary condensers 
to raise the power-factor of the system. 
There is, however, one other very useful 
function of such machines, which I will 
describe briefly. . 

As all transmission circuits have an 
appreciable ohmic resistance and react- 
ance, there is a certain voltage difference 
between the generating and receiving ends 
of the circuit, this difference becoming 
greater as the load on the circuit becomes 
greater. 


By using a synchronous motor and vary- 


ing the field excitation, it will readily be 
seen that the effect of the reactance in the 
line can be increased, and consequently the 
voltage drop increased; and, by over-ex- 
citing the motor, sufficient leading cur- 
rent can be inserted in the line to over- 
come the effect of the reactance of the cir- 
cuit with a consequent increase in poten- 
tial at the end of the line. It is usually 
more convenient to maintain a uniform 
potential at the generating station bus- 
bars, which naturally results in too high 
potential at the substation or centre of 
distribution during the light-load period 
and too low voltage during the time of 
heavy load. 

The function of the synchronous motor 
with a Tirrill regulator would therefore 
be to control the voltage at the centre of 
distribution, keeping it constant at all 
loads. 

The synchronous motor can be used to 
the best advantage when it delivers full 
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leading current at full load, and full lag- 
ging current at light load on the receiv- 
ing circuit. 

As a rule the average circuit does not 
have sufficient resistance and reactance to 
make it possible to use the most econo- 
ical motor, and it is therefore desirable to 
insert a small reactance in series with the 
line. Of course the reactance should not 
be too great, or other troubies will ap- 
pear. In general it can be said that the 
total reactance of the circuit which in- 
cludes the reactance of the transformera 
should be about fifteen to twenty per 
cent. 

In order to get the best results, the syn- 
chronous motor should be designed to 
have good regulation and low saturation, 
as the Tirrill regulator works best when 
it is not called upon to take care of more 
than 100 per cent change in field excita- 
tion. This means that the synchronous 
motor should be able to deliver from full 
lagging to full leading current with a 
change of 100 per cent in its field. Such a 
motor is therefore designed to have close 
regulation. The standard motors as usu- 
ally built have a short circuit current of 
one and one-half to two times the nor- 
mal, and therefore can not be used to 
their full capacity as compensators. 
Nevertheless, it is usually better to use 
the standard motor, as it means quicker 
delivery and would probably cost less to 
build than would the special motor of 
somewhat less capacity. 

The synchronous motor when used to 
control the voltage can also be used at 
the same time to develop mechanical en- 
ergy; the relations between the amount 
of possible mechanical to compensating 
output being as follows: 


Per Cent Per Cent 


Power Output. Phase Control. 
100 0 
95 31 
90 43 
80 59 
71 
f 87 


In order to better illustrate the output 
of such motors, we will consider that 10 
the substation we already have installed 
a synchronous motor of 500-kilowatt c8- 
pacity driving some other piece of appara 
tus, and it is desired to use this motor at 
the same time to act as a potential regt- 
lator. We find that it could de- 
liver about 155 kilowatts as a compen- 
sator, and yet the capacity of the a 
for developing mechanical energy i 
onlv be reduced five per cent, and fu 
load current would not be exceeded. 
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HE tenth annual automobile show 
T was opened on November 12, 
at Paris, and promises to be 
especially brilliant this season. The num- 
ber of exhibits is considerably increased 
this year, which made it necessary to erect 
a temporary building on the Invalides 
grounds on the other side of the Seine. 
An annex building had been already 
erected for this purpose last year, but this 
time its area is greatly increased in order 
to obtain the needed space. Here are 
placed certain classes of exhibits, such as 
the heavy-weight cars, vans or tractors, 
which are always a prominent feature of 
the show. Machine tools specially 
adapted for automobile work are shown 
in actual operation. Gas, alcohol and 
acetylene apparatus afe also to be seen 
here. Another section comprises boats 
and launches of all kinds. There are 
a number of new electromobile cars to be 
seen at the show this year. As usual, the 
stands in the Grand Palace are tastefully 
designed and the electric lighting, which 
plays an important part in the general ap- 
pearance of the show, is well carried out. 
This year’s show being the decennial ex- 
position, the committee made special ef- 
forts to have it as attractive as possible. 
One of the features is a retrospective ex- 
position, in which one obtains a good idea 
of the progress which has been made up 
io the present. The date of the show 
was advanced this year from December 
1 to November 12, in order to have it 
closed before the end of the year, and 
thus it does not conflict with the busi- 
ness operations which are peculiar to that 
period, 


For some time past the French Govern- 
ment has been considering the feasibility 
of erecting radio-telegraph stations at dif- 
ferent points on the coast, so as to con- 
nect with the vessels of the war and mer- 
chant fleets. The result is that a num- 
ber of coast stations will be erected in the 
near future, starting with two stations 
which are most needed at present. One 
of these will be situated on the Mediter- 
ranean coast at Sante-Marie, in the region 
of Marseilles. A second station will be 
located not far from Algiers, so as to 
operate across the Mediterranean. There 
is already a station placed at Bizerta, 
near Tunis, which is now working. As 
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to the new posts which it is intended to 
erect in the near future, these will prob- 
ably be placed at Boulogne, Havre, La 
Coubre, Nice and on the coast of Corsica. 
Not long since the Navy Department de- 
cided to carry out a series of trials be- 
tween some of the vessels of the war fleet 
which are now in the Mediterranean re- 
gion, near Marseilles. All these vessels 
are equipped with radio-telegraph appa- 
ratus of late construction. These trials are 
now going on, and according to reports 
they appear to be quite satisfactory. 


Glass telegraph poles are a novelty 
which has been brought out in Germany 
not long since. They are made of reinforced 
glass, that is, a central core of iron-wire 
web is used as a foundation, and around 
this is cast the glass, so that the whole is 
well consolidated. The method is brought 
out by a Frankfort inventor and it ap- 
pears that a factory for making such poles 
on a large scale is now actually in opera- 
tion at Grossalmerode. Such poles will 
have a special advantage in tropical re- 
gions, as they are not likely to suffer from 
effects of climate, nor to be injured by 
insects. 


The French company, known as the 
“Energie Electriqué,” is continuing to 
erect hydraulic plants in the Alpine coast 
region of France, and at present the sta- 
tions with the extensive network of power 
lines which connect them together form 
the largest svstem of the kind in Europe. 
A supply of current is thus secured for 
the coast towns and cities, such as Nice, 
Monte Carlo, Cannes and Marseilles. The 
most recent work which marks this third 
stage of construction and development of 
the hydraulic svstem comprises three new 
plants which are designed principallv to 
supply Marseilles with current. The 
complete project calls for three large tur- 
bine stations: first, a 20,000-horse-power 
plant on the Verdon river, at Aiguines; 
second, an 18,000-horse-power station lo- 
cated on the Durance river at Ventavon, 
and third, the 15,000-horse-power Brillane 
plant, also on the Durance river. Of these 
stations, the last is now completed .and 
has already started working. The Ven- 
tavon station is building at present, and 
the other plant will follow before long. 
All the power lines are connected together 


and are designed for 50,000 volts. At 
present there are three large substations 
erected. One of these is placed at the 
town of Arles, on the Rhone, and gives a 
supply for the locality. The second is at 
St. Maximin, and the third and largest one 
at Allauch, just outside of Marseilles. 
The latter station contains twelve single- 
phase transformers of 1,000 kilowatts’ 
capacity. On the above system thereare also 
three steam plants now erected, which are 
used as a reserve. At Arles is a plant 
which is fitted with three steam-turbine 
alternators of 1,500 horse-power each. In 
Marseilles are now running two large sta- 
tions. One of these, owned by the City 
Gas Company, has a capacity of 4,500 
horse-power in steam turbines and ex- 
pects to increase this before long to 
11,000 horse-power. The second Mar- 
seilles plant belongs to the Tramway Com- 
pany and now has five alternator sets of 
1,500 horse-power each. A _ turbine-alter- 
nator group of 1,500 horse-power is soon 
to be added to this plant. The Brillane 
station was formally inaugurated during 
the visit which the Civil Engineers’ So- 
ciety made to this region not long ago. It 
is one of the best equipped in France. 
From the dam laid across the Durance 
there is a canal about four miles long, 
which leads to the main basin and from 
this point six penstocks of six feet diame- 
ter lead down to the turbine house. In 
the dynamo room there are now placed 
five Francis turbine sets of 3,500 horse- 
power, direct coupled on horizontal shafts 
to the alternators. The latter are of the 
7,500-volt type. In the plant are also 
installed three smaller turbines for the use 
of the plant, which are worked from the 
sixth penstock. A separate building con- 
tains fifteen oil transformers with water 
cooling. These have a capacity of 1,000 
kilowatts each, and are connected in 
groups of three for each alternator” On 
the main switchboard are two sets of bus- 
bars for 50,000 volts, to which are con- 
nected the secondaries of the transformers. 
As to the overhead line, it consists at 
present of six wires and is supported upon 
trestlework poles placed 220 feet apart. 


At Tsingtau, China, the German Gov- 
ernment recently installed a radio-tele- 
graph post, using the Slaby-Arco system as 
constructed by the Telefunken Company. 
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It is laid out to cover a distance of 120 
miles. Up to the present the signals are 
exchanged only with vessels of the Ger- 
man war fleet, but later on it is proposed 
to use the station for public service. 


In Italy it is proposed to establish a 
new system for the rapid transit of mail 
matter between the large cities, according 
to the recently devised method of Piscicel- 
li-Taeggi. This consists of a tube in which 
will run small motor-driven cars which 
carry the mail matter. A very high speed 
can be obtained by the use of this system. 
It appears that the Italian Government 
has taken up the matter and now expects 
to install such a tube between Rome, 
Naples and Milan. According to recent 
experiments, it is estimated that the mail 
can be carried from Rome to Naples in 
two hours, where it now takes five hours 
for the same. 


The municipality of Messina proposes 


to revoke the concession which was 
granted some years ago to a Belgian com- 
pany for a system of steam tramway lines 
and to substitute electric traction on these 
lines. According to the first concession, 
the route lay partly in the city and ex- 
tended to the suburban localities of Bar- 
celona and Giampilieri, lying at thirty 
and at ten miles distance, respectively. 
Accordingly the municipal council has 
advertised for bids for such lines from the 
leading companies. 
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At present there are two new electric 
locomotives running on the Simplon Tun- 
rel section, and they have been recently 
constructed by the Brown-Boveri firm, the 
builder of the power locomotives. Like 
these, they use a double-bow trolley upon 
the overhead wires, and will make speeds 
lying between fifteen and fifty miles an 
hour. There are four axles in all on the 
locomotive, two of which are driving 
axles. All four wheels are coupled to- 
vether and in this case the whole weight 
of the locomotive serves for the adhesion 
to the track. Of the company’s three- 
phase type, the two motors are placed in 
the centre of the locomotive truck and 
work the driving axles by coupling bars. 
Each of the motors is rated at 700 horse- 
power. A short-circuited armature is 
used on.the motors and the latter are 
operated at low voltage from transformers 
which the locomotive carries. By chang- 
ing the field in strength or polarity, four 
different speeds are obtained. There are 
two three-phase transformers placed on 
each locomotive and these have variable 
secondaries. The total weight of the loco- 
motive is about seventy tons. 


An Italian inventor claims to have 
found a process for rendering celluloid 
incombustible. This will be of great utility 
in many ways, and for electric pur- 
poses one of the principal advantages will 
be for accumulator cells. The process is 
a somewhat complicated one and consists 


Vol. 51—No. 24 


in first dissolving the celluloid in acetone 
or methyl spirit and treating the solution 
with various salts or oxides. Using phos- 
phate of iron gives a pearl-gray hue. The 
celluloid is transparent as usual, while 
chromate of borium gives a straw color. 
Phosphate of iron gives a pearl gray hue. 
The treatment is then continued by means 
of tetrachloride of carbon and formalde- 
hyde. Finally, the celluloid agglomerates 
in the solution after being allowed to stand 
for several hours and floats on the surface. 
The celluloid paste is then dried and 
molded. Such treatment, while making 
the celluloid non-inflammable, does not 
appear to change its properties. 


The Eiffel Tower is now used to indicate 
the hour and minute at night by means © 
of large figures made up of incandescent 
lamps. Such figures can be seen at a 
great distance in the city. The present 
method has been devised by a Russian 
engineer, Nicolas Hourko, connected with 
the government railroads at St. Peters- 
burg. Incandescent lamps placed on spe- 
cial supports form the figures for the hour 
and minute, such as 8.25 for instance. 
Every minute the figure is changed and 
the first figure every hour. The latter is 
operated by means of a set of relays for 
throwing on the lamp circuits and the 
relays are worked by a small clock by 
means of mercury contacts. 

C. L. Duranp. 

Paris, November 29. 


Electrical Notes from Great Britain. 


HE committee on tramear brakes, 
which has already been referred to 
in these pages, is getting near to 

the end of its investigations. No further 
evidence is now to be taken, and the prep- 
aration of the final report is stated to 
be at present proceeding. Those inter- 
ested in the matter await the findings of 
this committee of experts with a certain 
amount of eagerness, and the desire for 
something authoritative and definite on 
the braking-equipment question is natural 
in view of the frequency of serious tram- 
car accidents of late. It is devoutly to be 
hoped that the present inquiry will carry 
us nearer to immunity from such disas- 
ters, whether the weakness lie in the need 
of less complicated and more efficient 
brakes, or in the want of a better trained 
human element than is at present at dis- 
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posal for standing the stress and strain 
of emergency. 


That very unfortunate undertaking, the 
South Wales Power Distribution Company, 
which has encountered serious financial 
tribulation during the past two years, is 
being divided up into separate sectional 
concerns. It will be remembered that the 
necessary financial assistance was not 
fortheoming to enable its new directors 
to put the undertaking on a sound basis, 
clearing out past errors and preparing 
for reasonable development. Since May, 
1906, the four generating stations at Tre- 
forest, Bridgend, Neath and Cwmbran 
have heen kept in operation at the expense 
of the principal consumers. The first- 
named station is being taken over bv a 


new company, the Treforest Electrical 


Consumers’ Company, Limited (capital, 
$500,000). It consists of five of the 
principal consumers so far, and it is going 
to find an additional $150,000 that is to 
be spent on increasing the station and 
mains capacity. Steps are now being 
taken to form a similar company to 
take over the Cwmbran station and 
mains, which have cost over $800,000. 
The two other stations mentioned above 
(Bridgend and Neath) are being pur- 
chased by the local authorities. This is 
a sad sort of ending to what was once 
thought to give reasonable prospects of 
becoming a fine undertaking, serving a 
fruitful area of supply. 


Shares in submarine-telegraph com- 
panies showed considerable depreciation in 
London during the several days previous 
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to the Marconi transatlantic transmis- 
sion. The same nervousness and depre- 
ciation occurred on the occasion of the 
earlier Marconi achievement some five 
years ago. The probable effects of wire- 
less telegraphy upon submarine - cable 
business have accordingly once more been 
the subject of :a good deal of comment 
at meetings of the cable companies held in 
London during the last few weeks. The 
speech delivered by Sir John Wolfe Barry, 
as chairman of the Western Telegraph 
Company, may be regarded as represent- 
ing the view of the principal cable inter- 
ests in regard to the matter. Wireless 
telegraphy was not regarded as a serious 
competitor of the cables. The funda- 
mental difficulties and imperfections re- 
mained in the want of certainty of trans- 
mission, the want of secrecy, and in the 
confusion which must occur when nu- 
merous messages were not conveyed by a 
direct conductor, such as a land line or a 
telegraph cable, from point to point, but 
were thrown with great violence up into 
the ether, into which they were radiated 
in all directions, to be disentangled and in- 
terpreted at the other side of the globe. 
To a limited extent tuning met some of 
the difficulties, but secrecy was only 
really attainable so long as third parties 
abstained from tuning their instruments 
to intercept the messages. The number 
of gradations of tuning was limited to an 
extent which seemed to him to be quite 
incompatible with the requirements of a 
large telegraphic business. Some 25,000 
paying words passed to and from Eng- 
land by cables during a busy hour, and 
New York expected to receive and answer 
Stock Exchange telegrams with London 
in four or five minutes. Sir John thought 
that, making allowances for tuning, the 
confusion in the ether would be worse 
confounded if any considerable number of 
wireless messages were attempted. Then. 
further, the longer the distances attempted 
the more formidable would be the diffi- 
culties from magnetic and atmospheric 
causes. Then, still again, he understood 
that a wireless sending station of high 
power could not, as was the case with teleg- 
raphy by continuous cables and wires, 
be at the same time a receiving station, 
or, in other words, messages could not be 
sent and received simultaneously, and if 
this were so, he foresaw the greatest dif- 
ficulties in dealing with one of the mat- 
ters which caused constant trouble with 
any system of tclegraphy, viz., the elim- 
ination and correction of errors, and 
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the consequent demands for repetition of 
doubtful signals. 


A dividendless report has come from 
a most unexpected quarter. What with 
the general stagnation of electrical busi- 
ness, the high costs of material and the 
low prices obtainable, on the one hand, 
and on the other the unsatisfactory con- 
dition of financial markets, leading the 
better-class public to defer outlay on 
luxuries, Messrs. Drake & Gorham, 
Limited, have had a bad year. The firm 
has for years specialized in country-man- 
sion installation work, and a very large 
number of such plants of high-class char- 
acter have been put into some of the finest 
residences in England. But the hard 
financial times through which we have 
been passing, leading, among other things 
to a great depreciation in the value of 
nearly everv class of investment, have hin- 
dered this department of electrical busi- 
ness for the time heing, and the man who 
has a surplus buys motor-cars rather than 
put down an installation, if he has to 
make a choice between the two. At anv 
rate this is Bernard Drake’s own ohser- 
vation on the position and he ought to 
know. The firm has, accordingly, wiselv 
added to its activities those of motor-car 
purchasers and experts. 


The electrobuses which are operating in 
London with Gould and Tudor batteries 
appear to be acquitting themselves 
well. The company’s prospectus was re- 
ceived last year with considerable criti- 
cism, indeed the concern was almost stifled 
at its birth. Most of the subscribed capi- 
tal had to be returned, and the 46.000 
shares now issued are held chiefly bv 
friends of the directors who helieve in the 
future of the electrobus. Into the reasons 
for the criticisms offered, and the details 
of the original bus. we need not now en- 
ter. There are onlv six or seven vehicles 
running. Each of these has forty-four 
two-volt cells of 500 hours’ capacity, and 
the mileace that these hatteries can run. 
allowing for thirtv per cent reserve, is 
put at thirtv-six. The Tudor and Gould 
companies are stated to be “quite satis- 
fied with the contracts under which they 
are working, and will work for another 
three vears, namely, a battery cost of two- 
pence per mile. Although it has running 
only the smal] number of buses mentioned, 
the company has a garage capable of tak- 
ing sixty or seventy of them. There is 
not the least doubt that the smooth and 
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quiet running of the electrobuses impresses 
the mind of the traveling public and that 
of property-owners whose vials of wrath 
are continually being poured upon the. 
stormy petrols which shake their houses 
and fill their streets with smoke and 
smother and stench, leaving oily traces 
which will not be removed by street scav- 
engers. According to what one hears the 
electrobuses cost $3,500 apiece, and those 
now at work have been costing nine and 
one-half pence per car-mile and earning 
one shilling threepence. The company 
is going to try later to raise $350,000 new 
capital for building more buses. If it 
does not commit the errors contained in 
its former prospectus and can clearly 
prove its figures as to working cost and 
earning power, providing well for depre- 
ciation possibilities, it will doubtless meet 
with a reasonable response, because, as we 
say, the silent running of the buses as they 
glide through the city streets impresses 
the public favorably. 


There is in course of erection at Spenny- 
moor, for the Durham Electric Power Sup- 
ply Company, an important generating 
plant, for which Richardsons-Westgarth 
are the contractors. There will be four 
sets driven by turbines having Contraflo 
condensers; cooling towers and Nesdrum 
boilers are included. The station will 
utilize the gas produced from the Wear- 
dale Company’s coke ovens close at hand. 
Richardsons-Westgarth are also engaged 
upon a 12,000-horse-power turbine for the 
Dunston power station of the County of 
Durham Electric Power Supply Company. 
This will be the most powerful yet made 
for any electric power station in the 
United Kingdom. 


It is stated on very good authority that 
the establishment strength of the Elec- 
trical Engineer Volunteers who, it will be 
remembered were formed ten or eleven 
years ago, chiefly at the instigation 
of the late Dr. John Hopkinson, who de- 
voted a great deal of attention to the mat- 
ter Just prior to his sad death in Switzer- 
land, is being cut down from 750 to 500, 
As a number of resignations came in from 
the provinces the vacancies were left un- 
filled. The strength of the body in Lon- 
don has not been reduced. 


The first certain case of electrical sui- - 
cide in an English central’ station has 
taken place at Kingston-on-Thames mu- 
nicipal electricity works. A carpentering 
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employé who sometimes did work about 
the station, asked those who knew whal 
were the dangerous parts of the switch- 
board. Anybody would tell such aa in- 
quirer that, in order to show him what 
to avoid contact with, but in this case, 
when a fitting opportunity occurred for 
him to get at the board unnoticed, the said 
carpenter made a good contact with the 
terminals of a 2,000-volt main switch. It 
is indisputable that all the dangerous parts 
of the board are effectively guarded 
against accidental contact. Both J. E. 
Edgecombe, the Kingston engineer, and G. 
S. Ram, the Government electrical inspec- 
tor, bore testimony to that fact. 


Since the mailing of my last letter, As- 
cot has been a centre of considerable in- 
terest because the gas company there has 
. opened an electric generating station. The 
company has the honor of being the first 
gas company in England to put into actual 
operation electricity supply powers granted 
by Parliament. The plant comprises a 
couple of ninety British horse-power 
Hornsby-Stockport horizontal suction gas 
engines coupled through flexible couplings 
to Johnson & Phillips direct-current gen- 
erators (110 amperes at 460 volts, speed 
210 revolutions). A semi-automatic bal- 
ancer booster works in conjunction with 
a 240-cell Tudor-tvpe battery. Handcock 
& Dvkes designed and supervised the in- 
stallation. 


A $250.000 contract for an electrical 
installation at Japanese steel works is 
now being carried out at Trafford Park, 
Manchester, by the Lancashire Dynamo 
Company. There are to be 300 motors 
for machine tools, gun-boring lathes, 
cranes, etc., and three 1,000-kilowatt 
compound interpole generators with slip 
rings and static balancers, for three-wire 
supply (440 volts). The contract was 
placed by Baron Yamanouchi of the In- 
perial Japanese Navy, and is for the gen- 
erating station of the Kabushika Kwai- 
sha Mihon Seiko Sho. 


The continued absence of Lord Kelvin 
in Scotland, consequent upon the illness 
of Lady Kelvin, led to the opening of the 
winter session of the Institution of Elec- 
trical Engineers in London without the 
customary presidential address. At the 
opening meeting members plunged straight 
away into the consideration of the paper 
by Alexander Russell on the “Dielectric 
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Strength of Insulating Materials and the 
Grading of Cables.” An announcement 
was made concerning new arrangements 
that have been introduced regarding the 
reading of important papers from the pro- 
vincial sections, at the meetings of the 
London body. 

On November 20, Professor Gisbert 
Kapp delivered his address as chairman 
of the Birmingham local section of the 
institution, “Technical Education” being 
the theme selected for his remarks. 

ALBERT H. BRIDGE. 

London, November 29. 

re 

Maryland Telephone Com- 

pany Passes Into New 


Hands. 
On Tuesday, December 3, the Maryland 
Telephone Company passed into the 


hands of what are said to be powerful in- 
dependent interests, who, it is reported, 
will continue to operate the property in 
competition with the Chesapeake & Po- 
tomac Telephone Company. The property 
was sold by the Baltimore Electric Com- 
pany, the stock of which is owned by the 
Consolidated Gas, Electric Light and 
Power Company, of Baltimore. The price, 
it is stated, was in the neighborhood of 
$300,000. 

S. Davies Warfield, chairman of the 
board of directors of the Consolidated Gas, 
Electric Light and Power Company, is 
quoted as saving that at the time of the 
purchase of the stock of the Baltimore 
Electrice Company plans had been pro- 
posed by out-of-town interests to acquire 
the stock of the Marvland Telephone 
Company. At that time Mr. Warfield stat- 
ed that it was not the purpose of the Bal- 
timore Electric Company to remain in the 
telephone business. Mr. Warfield says that 
the Maryland Telephone Company has 
been purchased subject to the $1,000,000 
first-mortgage bonds and the $1,155,- 
000 general-mortgage bonds outstanding, 
and the properties have been turned over 
to interests having a large experience in 
the telephone business. The purchasers 
are represented by H. P. Miller, who has 
been placed in charge of the property, 
with headquarters in the Maryland Tele- 
phone Building. 

A temporary organization has been ef- 
fected as follows: H. P. Miller, Columbus, 
Ohio, vice-president. Directors: Joseph 
Taylor, New York; Dudley G. Browning, 
New York; F. M. Twomey, New York. 
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THE MILWAUKEE NORTHERN 
RAILWAY. 


On October 28 the Milwaukee Northern 
Railway, one of the _best-constructed 
lines in the West, sent the first cars 
over’ its tracks from the town of 
Cedarburg, nineteen miles north of Mil- 
waukce, into the city on a regular hourly 
schedule, and a few days later the entire 
road was in operation as far as Port 
Washington. This system, which has 
Milwaukee as its southern terminal, is de- 
signed to bring Port Washington, She- 
boygan, Fond du Lac, West Bend and 
numerous other towns and villages into 
closer communication with the metropolis 
of the state; and the district thus thrown 
open to traffic is extensive, rich and popu- 
lous. Milwaukee merchants, through the 
agency of the new road, are placed direct- 
ly in touch with fully 100,000 people more 
than those whom they have hitherto sup- 
plied, and, in addition to the places above 
mentioned, constant and rapid communi- 
cation is established between this large 
central market and the towns of Thiens- 
ville, Grafton, Cedar Grove, Barton, Ke- 
waskum and Campbellsport, as well as the 
rural communities lying between and ad- 
jacent to them. 

Except for the short distances in the 
centres of some of the larger towns, the 
Milwaukee Northern road bed is located 
on its own right of way. The general ab- 
sence of grade crossings and curves is & 
feature which goes far to insure safety 
from accident and to permit of a high- 
speed schedule. Where the right of way 
crosses the Chicago & Northwestern and 


the Chicago, Milwaukee & St. Paul Rail- 


road tracks, subways, steel bridges with 
masonry abutments or viaducts are used. 
Just south of the depot at Port Washing- 
ton the line runs under the Chicago & 
Northwestern Railroad through a subway 
spanned by a steel and concrete bridge; 
and that road is similarly crossed about 
a mile and a half from the Milwaukee city 
limits. A viaduct of steel 765 feet long 
has been built over the St. Paul tracks at 
Grafton and another of 654 feet long in 
the town of Mequon, about four miles 
south of Cedarburg. 

A feature of the equipment of the Mil- 
waukee Northern Railway which has at- 
tracted attention is the fact that the mo- 
tive power of the road is furnished by 
gas-engine-driven electric-generating units 
of a size heretofore unknown for purely 
traction service. 
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The location of the main power plant 
is at Port Washington, on the harbor 
front, where the handling of coal, unload- 
ed directly from Lake Michigan steamers 
at the company’s docks is very economical 
and convenient. Two buildings comprise 
the power plant proper, one for the pro- 
ducers and one for the engines, generators, 
switchboards and protective apparatus. 
Both structures are of concrete, steel and 
brick construction and placed approxi- 
mately fifty feet apart. The gas-supply 
main is run outside of and along the en- 
tire length of the power-house from the 
producer plant. 
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stroke, and will operate at 107 revolutions 
a minute. 

The valve gear is of the standard Allis- 
Chalmers cut-off type and the engine op- 
erates with constant compression, thus 
tending to insure smooth running under 
the highly variable loads to which it is 
subjected. The inlet gear is extremely 
simple, consisting of a main inlet valve 
of the single-beat poppet type, eccentric 
operated, thus insuring long life and quiet 
running. The mixture of the air and gas 
is thoroughly effected before entering the 
cylinder, by means of an annular mixing 
chamber located under the main inlet 
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bonnet with its valve at the bottom of the 
cylinder, where all the dirt is removed by 
the action of the exhaust gases and the 
provision of a substantial jack to lower 
the entire exhaust mechanism out of place 
to allow inspection and regrinding of the 
valve, and which also serves to swing the 
valve chamber, with the valve and its en- 
tire operating mechanism complete, out 
to one side, where it can be reached by the 
crane hoist. The removal of one pin, 
either in the inlet or exhaust mechanism, 
is all that is necessary to allow the re- 
moval of either the inlet or exhaust bon- 
nets, with their valves and entire operat- 


ALLIS-CHALMERS Gas ENGINES AND GENERATORS INSTALLED AT THE PLANT OF THE MILWAUKEE NORTHERN RAILWAY, 
PoRT WASHINGTON, WIs.—RaTED Capacity, 1,000 Kttowatrs Eacu. 


The generating units are three in num- 
ber, each rated at 1,000 kilowatts, two of 
which are now installed; the third will be 
set up shortly. Each unit consists of a 
twin tandem horizontal double-acting 
Allis-Chalmers gas engine, direct con- 
nected to a 405-volt, twenty-five-cycle Al- 
lis-Chalmers alternator. Although the 
rating of each unit is given as 1,000 kilo- 
watts, both engine and generator were de- 
signed with large overload capacities, the 
engine being capable of developing up- 
ward of 2,000 horse-power and the gen- 
erator having a corresponding capacity. 
Each engine has four cylinders, thirty- 
two inches in diameter by forty-two-inch 


bonnet; the design and operation of this 
device are such that, at the instant of clos- 
ing of the main inlet valve, there is prac- 
tically no explosive mixture left outside 
the cylinder. The gas valve is of the 
double-beat poppet type controlled by a 
variable lift-rolling lever operated by a 
single-link connection to the main inlet 
gear, the lift of the valve, and conse- 
quently the amount of gas admitted and 
the time of admission being regulated by 
the governor. The exhaust gear is of the 
single-beat poppet-valve type, eccentric 
operated, and is in this respect a duplicate 
of the main inlet gear. A feature of this 
gas engine is the location of the exhaust 


ing mechanism, without disturbing any 
adjustment whatever. 

The igniters are electrically controlled 
and so arranged that the time of ignition 
may be regulated by a single hand-wheel. 
Direct current, at 60 volts, is used in the 
ignition system. Duplicate igniters are 
provided at each end of the cylinder to 
insure prompt firing of low-heat value 
gases and also to avoid the chance of a 
shutdown due to short circuit. The en- 
tire ignition system, from the motor-gen- 
erator set, which furnishes the current, to 
the electrically operated igniters, is sol- 
idly built. 

The air starting device for the engine 


956 


consists of a small poppet inlet air-valve 
at each end of each cylinder, with a main 
distributing valve operated by the lay- 
shaft. Air is admitted to each cylinder in 
turn at what would be the explosion 
stroke. As the high compression carried 
prevents the engine from stopping on the 
dead centre, this arrangement insures the 
prompt starting of even a tandem engine 
without the use of a barring gear. The 
Port Washington engines, being twin 
tandem, will, of course, start from any 
position. 

The engines are exceptionally heavy and 
rigid, the weight being concentrated in 
the frame cylinders and tie pieces in the 
direct line of the stresses to which an 
engine of this kind is subjected. 

The load at the present time is ex- 
tremely variable, swinging from less than 
one-half to fifty per cent overload, with 
momentary peaks greatly in excess of 
this. It is only by a study of the switch- 
board instruments, however, that this is 
apparent, as the engine handles the maxi- 
mum overloads quietly, and with the 
same freedom from vibration that charac- 
terizes its operation under normal con- 
ditions. To the observer there is no out- 
ward indication of the magnitude of the 
forces at work. The engine turns its cen- 
‘tres as quietly as a slow-running Corliss 
engine, and is as indifferent to the rapid 
changes in load. 

All wearing surfaces, including the 
main bearings, slides, crank and cross- 
head pins, are arranged for a continuous 
oiling system and the cylinders are lubri- 
cated by carefully timed admission of the 
cylinder oil, Richardson’s sight-feed oil 
pumps being used. 

The water-cooling system includes ain- 
ple provision for cooling the cylinder walls, 
cylinder heads, pistons, piston-rods, ex- 
haust valves and exhaust bonnets. Water 
is circulated by means of two Norris and 
two Deming pumps, each driven by an 
Allis-Chalmers induction motor. 

The gas for the engines is furnished by 
producers operating on the well-known 
Loomis-Pettibone system. The present in- 
stallation comprises two generating units, 
each consisting of a pair of gas producers 
connected to a common economizer, wet 
scrubber and exhauster. The gas is de- 
livered into a holder of 30,000 cubic feet 
capacity. The nominal rating of the 
present plant is 4,000 horse-power, and it 
has a capacity of twenty-five per cent 
overload for five hours’ duration. 
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The brick building containing the ap- 
paratus is divided into a basement nine- 
teen feet in depth and a single story 
about fourteen feet in height to the eaves. 
The operating or charging floor is about 
six feet above the level of the ground out- 
side the building. A coal tank fifty feet 
long is located on the operating floor, 
with openings in front of the charging 
doors of the gas producers, thus bringing 
the fuel to points convenient to the man 
operating the gas plant. Hocking Valley 
bituminous slack coal, containing about 
11,500 British thermal units per pound, 
is the fuel ordinarily used. 

The plant is operated on the down- 
draft principle, the air being admitted 
through the charging door at the top of 
each producer, and the necessary suction 
being caused by an exhauster located be- 
yond the wet scrubber. By this method 
the volatile matter and distillates are 
drawn through the deep bed of incandes- 
cent fuel and gasified, thus avoiding any 
tar-extracting machinery and enabling 
the system to produce gas containing 
eighty per cent of the heat units possessed 
by the fuel used. Reverse runs of steam, 
generated by the gas passing through the 
economizer, or waste-heat boiler, are oc- 
casionally made for the purpose of break- 
ing up the fuel bed. The water gas made 
by this process mixes with the producer 
gas in the holder and slightly enriches it. 
The average calorific value of the gas as 
delivered from the holder is 125 British 
thermal units ‘per cubic foot. The 
gas mains .leading to the engines are 
equipped with Ludlow valves. 

The electrical features of the equipment 
may be briefly described as follows: 
Three-phase current is generated in the 
power-house at 405 volts and 3,000 alter- 
nations by direct-coupled alternating-cur- 
rent generators, each of 1,000-kilowatt 
normal capacity. These machines are of 
a special type developed by the Allis-Chal- 
mers Company for use with gas engines. 

The laminated stator core is held in a 
heavy box yoke designed to allow- full cir- 
culation of air around all parts. The core 
punchings are held in place by means of 
dove-tails and the armature windings are 
placed in qpen slots in the inner per- 
iphery of the stator core. The coils are 
held firmly in place by wedges and, on ac- 
count of the open-slot construction, can 
be readily replaced in case of damage. 
dove-tails and the armature windings are 
spider and so arranged that they can be 
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removed; the exciting coils are of copper 
strip, edge-wound. 

The revolving fields are of special con- 
struction. The field-poles are of solid 
cast steel and are bolted to a heavy cast- 
iron spider; they can be readily removed 
in case it is necessary to get at a field 
coil. The field-windings are held in place 
partly by the projecting pole-tips and 
partly by brass rings running completely 
around the rotor on each side and fast- 
ened to the tip of the poles by long brass 
screws. This construction, combined with 
the solid poles, gives a large damping ef- 
fect, prevents hunting and aids in secur- 
ing parallel operation. 

‘These generators will deliver their rated 
output of 1,000 kilowatts continuously at 
ninety per cent power-factor with a rise 
in temperature not exceeding thirty-five 
degrees centigrade; and fifty per cent 
greater current for two hours following a 
full-load run, with a temperature rise not 
exceeding fifty degrees centigrade. Cur- 
rent for excitation is furnished by two 
fifty-kilowatt 120-volt direct-current gen- 
erators, driven by vertical gas engines. 

The current from the main generators 
is delivered to a six-panel switchboard, 
having three generators, one exciter and 
two transformer panels, which contain all 
the necessary switches, circuit-breakers 
and instruments for properly handling 
and regulating the equipment. 

From the switchboard the current is car- 
ried to the step-up transformers and also 
to the rotary transformer switchboard. 
There are seven Allis-Chalmers trans- 
formers of 500-kilowatt rating each, zi 
ranged in two banks of three each, with 
one held as a reserve. These transformers 
raise the voltage from 405 to a maximum 
of 22,000, with intermediate taps to al- 
low the voltage to be varied if desired. 

The current is carried from each bank 
of transformers to the high-tension bus 
through three oil switches of forty am- 
peres’ capacity each; and, in addition, two 
plug switches at each transformer to a 
low for speedily cutting out any trans- 
former in case of breakdown. From the 
high-tension bus three transmission Hines 
are led away, each with automatic oil a 
cuit-breakers of forty amperes’ capacity 5 
circuit. The station apparatus 1$ pro- 
tected from lightning by means of ‘i 
equipment of low-equivalent lightning = 
resters and oil-immersed choke-coils Con- 
nected with the high-tension bus. i 

For supplying nearby portions of th 


December 14, 1907. 


line, two 300-kilowatt rotary converters 
are provided in the main station. These 
are of standard Allis-Chalmers design. 
They have six poles and run at 500 revo- 
lutions per minute, taking three-phase 
alternating current at 405 volts and de- 
livering direct current at 650 volts. 

The converters are connected to a six- 
panel switchboard having two alternating- 
current rotary panels, two direct-current 
rotary, panels and two direct-current 
feeder panels with two feeder circuits, 
which contain all necessary switches, cir- 
cuit-breakers and instruments for handling 
and regulating the current and apparatus. 
The converters are protected from light- 
ning by means of arresters on each feeder 
circuit. 

There are eight substations, located at 
the following points along the right of 
way: Burleigh, Cedarburg, Georgia ave- 
nue, Marblehead, Brown Deer, Cedar 
Grove, West Bend and Campbellsport, two 
of which have each 400-kilowatt, 650-volt 
rotary converters and six 125-kilowatt 
22,000/405-volt step-down oil-cooled static 
transformers. The remaining six sub- 
stations each have two 350-kilowatt, 650- 
volt rotary converters and six 100-kilowatt, 
*2,000/405-volt step-down oil-cooled static 
transformers. 

Each substation is protected against 
lightning by means of three 22,000-volt 
low-equivalent lightning arresters and 
auxiliary apparatus; each substation has 
an eight-panel switchboard, having two 
alternating-current rotary panels, two al- 
ternating-current starting panels, two di- 
rect-current rotary panels and two feeder 
panels, except in the Cedarburg substa- 
tion, where there are three feeder panels. 

All substations have 22,000-volt, 
twenty-ampere automatic oil circuit-break- 
ers on outgoing transmission lines and on 
the transformer circuits, except at Cedar- 
burg, which has forty-ampere breakers on 
outgoing transmission lines. The Cedar- 
_ burg substation has also 22,000-volt, forty- 
ampere oil switches on the incoming 
transmission lines and three 2,000-volt, 
twenty-ampere automatic oil circuit-break- 
ers in the high-tension equalizing bus. 

The low-tension cables are triple braid- 
ed, weatherproof wire supported’ on in- 
sulators, the insulated covering being 
relied upon only for protection from ac- 
cidental contact and as a spacer. All 
high-tension wires are bare, mounted on 
suitable insulators. 

The present rolling stock consists of 
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eight heavy interurban cars of the type 
known as the “Semi-Empire Pullman,” 
built by the Niles Car Manufacturing 
Company, of Niles, Ohio. They are hand- 
somely upholstered, commodious and fit- 
ted with every means of comfort and con- 
venience, including toilet room, electric 
heaters, overhead bundle-racks, coat-hooks 
and lamps of high candle-power. These 
cars, which have seating accommodation 
for fifty-two passengers, are fifty feet four 
inches in length and eight feet ten inches 
in width over all. Cars weigh, including 


trucks and motors, 70,000 pounds, and 


there are two seventy-five horse-power mo- 
tors on each truck. The wheel base is 
six feet eight and one-half inches. The 
schedule speed is twenty-five miles an 
hour, including stops, with a possible 
maximum speed of fifty-four miles an 
hour. The wheels are thirty-six inches in 
diameter. The cars are equipped with 
straight air-brake equipments manufac- 
tured by the Allis-Chalmers Company, in- 
cluding the latter’s new Type “OB” pneu- 
matic governor and Type “J” emergency 
valve. At the forward end of each car is a 
spacious smoking compartment, and, par- 
titioned off from this, directly behind the 
motorman, there has been left a space for 
trunks and express packages. 

The cars used in the local service within 
the city limits of Milwaukee are duplicates 
of the ones used in the city of Detroit, 
with open rear platforms divided by a 
railing. These cars are equipped with 
forty-horse-power motors. The cars are 
forty-one feet long and eight feet five 
inches wide, and have rattan seats placed 
crosswise. They are single-ended, with 
the motorman’s vestibule entirely segre- 
gated from the platform. Each of these 
cars is equipped with air-brakes. There 
are eight of these cars provided. The regu- 
lar service will call for four in operation, 
maintaining a fifteen-minute headway. 
Schedule speed within the city of Mil- 
waukce will be about ten miles an hour. 

The total initial trackage is thirty miles 
long, while the line still to be completed 
will have 112 miles of track. The right 
of way is sixty-six feet in width and, ex- 
cept in the limits of the towns along the 
route, is owned by the Milwaukee North- 
ern Company. 

The type of rail used is the American 
Society of Civil Engineers’ standard, 
seventy-pound “T,” outside of cities, and 
Pennsylvania Steel Company’s seven-inch, 
ninety-five-pound “T” in cities. The rail 
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bonds are soldered in the web of the rail 
under the standard six-hole angle bars 
used to join the rails. 

The road-bed is ballasted with gravel, 
using 3,000 yards to the mile. Cedar ties 
are used on the straight-line construction 
and oak ties for the curves. Cedar 
poles, with side-arm construction, are 
used on the private right of way, and 
wrought-iron posts, with span construc- 
tion, are used in the cities. The spans are 
105 feet long on straight line. 

Telephone wires are also strung along 
the right of way, and communication with 
stations can be opened directly from any 
car by means of a pole-and-hook connec- 
tion, on the Stromberg-Carlson system. 

Mileage is offered in series of 1,000, 
500 and 100-mile books, fixing the mini- 
mum fare at one and three-tenths cents 
a mile for the 1,000-mile books. The 
highest charge made is a cash fare of two 
cents a mile, and cash-fare receipts are re- 
deemable at any ticket office for ten per 
cent of their value, if presented in five- 
cent units. Depots are provided at all of 
the chief towns on the right of way in 
connection with substations built of 
brick, steel and concrete. Shelters will 
be provided at all highway crossings from 
which cars can be signaled, and these 
«highways are numbered consecutively and 
plainly indicated by signposts. The com- 
pany has provided car barns and repair 
shops at Cedarburg, substantially built of 
brick and steel, the equipment of which 
is thoroughly modern. Additional car 
sheds are now being erected in the city of 
Milwaukee for rolling stock used in light 
service. One of the provisions in the 
franchise granted by the city of Milwaukee 
to the Milwaukee Northern Railway 
stipulates that three-cent fares shall be 
granted within the city limits of Mil- 
waukee on the city cars. It is provided, 
however, that a cash fare on both city and 
interurban cars shall be five cents, and 
that the company shall sell strips of tick- 
ets, eight coupons to the strip, for twenty- 
five cents, good only on the local city cars, 
making the cost of each ride three and 


one-eighth cents. These tickets are being © 


sold by the company at its stations, as 
well as by conductors on the cars. 
Comstock-Haigh-Walker Company, of 
Detroit, engineer and contractor, has had 
complete charge of the designing and 
building of the system, under the direct 


supervision of F. W. Walker as engineer. . 
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REVIEWS 


The Place of the Laboratory in the 
Training of Engineers. 

A discussion is given here by Professor 
A. L. Mellanby of the difficulties of laying 
out a technical engineering course satis- 
factory from all points of view. He points 
out the difficulty of getting the most out 
of such courses if the students have hdd 
no practical experience. On the other hand, 
if the man goes into the shop after leaving 
school, and before taking his technical 
course, he is apt to neglect his studies and 
not be prepared to go on with the higher 
education after he has had some practical 
training. A method he suggests is to send 
the man to his technical school for one 
year, then put him in the shop for three 
years. In this way he will have completed 
the mathematical training necessary and 
gone far enough into his science to enable 
him to keep up his studies beneficially. 
It is advisable, however, that during this 
time he be permitted to attend night- 
school or afternoon classes. After about 


three years of this training, he should’ 


then return to college and complete his 
professional education. One advantage 
resulting from such a system would be 
the increased usefulness of the engineer- 
ing laboratory. ‘This could then be made, 
in fact, a research laboratory, as the stu- 
dents would be competent to carry out 
work of actual value, and the laboratory 
would become of much more usefulness to 
the community.—A bstracted from the Me- 
chanical Engineer (London), November 
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Aluminum as a Substitute for Copper 
for Electrical Transmission 
Purposes. 

An examination of the suitability of 
aluminum as a substitute for copper for 
electrical conductors is concluded here by 
J. B. Sparks. Taking up first high-ten- 
sion cables, he gives the cost of these in 
the form of curves, which show that 
at very high voltages the cost increases 


with decreasing sections of the con- 
ductor on account of its increasing 


curvature. He also shows that, in low- 
tension single-core cables, whatever sec- 
tion of core be considered, the price 


per ton of aluminum corresponding to 
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a given price per ton of copper is always 
the same, and that for a given price of 
aluminum wire per ton the cost of copper 
would have to be considerably higher for 
high-tension cables than for low-tension 
cables in order that the aluminum cable 
may be the cheaper. There is one excep- 
tion to this conclusion, that of a very high- 
tension small copper section cable, which 
on account of its sharp curvature, re- 
quires extra thickness of insulation. 
In general, however, high-tension cables 
of copper are cheaper than those 
of aluminum. This difference may be 
increased when the cost of laving the 
cable is taken into 
the larger aluminum cable may necessi- 
tate a larger duct. For overhead high- 
tension lines, the insulation cost disap- 
pears, but the cost of towers must be con- 
sidered. This the author does by com- 
puting the costs of various lines and de- 
ducting from them the costs of the con- 
ductors. For a given conductivity, the 
aluminum conductor is lighter, but, on 
the other hand, its increased cross-section 
gives rise to increased wind strains, and 
the greater sag necessary may demand a 
For this reason the costs 
of the towers should be about equal. The 
author finds that, for larger sections, the 
aluminum lines are cheaper, while for 
smaller sections the copper line has the 
advantage on account of the less sag. He 
concludes that when the price per ton of 
aluminum wire is Just about double the 
price of copper wire, an aluminum over- 
head line would cost about the same as a 
copper line; and if an aluminum line is 
cheaper than copper for equal conduc- 
tivity, it will usually be the more econom- 
ical. He next considers the skin effect, 
and inductance and capacity of the line. 
An aluminum conductor, due to its larger 
size, will have an increased capacity, but 
a decreased inductance, as compared with 
copper. The differences are about equal, 
but the balance is in favor of the alumi- 
num line, since, in general, the induct- 
ance of a line is greater than its capacity. 
The skin effect is directly proportional to 


consideration, as 


higher tower. 


the section of the conductor and inversely 
proportional to the conductivity, and hence 
for equal conductivities it is the same for 
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all solid conductors. The conclusion is | 
that aluminum may be expected to com- 
pete with copper in low-tension cables, but 
not in high-tension, three-core cables, and 
it has every chance of becoming more 
widely used than copper for overhead 
work. — Abstracted from the Electrical 
Review (London), November 22. 


< 
The Wehnelt Cathode in a High 
Vacuum. 

It has long been known that a good 
vacuum can be made into a good conductor 
by the use of an incandescent cathode, and 
Wehnelt has shown that if this cathode 
be coated with one of the alkaline earths, 
surprising results can be obtained, as cur- 
rents as large as two or three amperes per 
square centimetre of cathode surface may 
be passed through the vacuum, the fall in 
potential at the cathode being practically 
negligent. While studying this phenome- 
non, Frederick Soddy noticed an unusual 
behavior which he here describes. The 
cathode had an area of one square cen- 
timetre, and in the same tube was an 
anode of calcium, which metal absorbs 
practically instantaneously and very per- 
fectly at its volatilizing temperature all 
known gases with the exception of the 
argon family. lt was found that when 
a good vacuum had been obtained with 
this arrangement and a current from a 
250-volt supply passed, in order to heat 
the anode, bringing the latter up to its 
volatilizing point, the current was inter- 
rupted suddenly and completely. After 
a short while a fecbie glow appeared in- 
termittently, but was not sufficient to move 
the ammeter needle, which had previously 
registered 1.2 amperes. A current could 
at this time be passed from the hot cathode 
to a third electrode as anode, but this did 
not cause any appreciable resumption ìn 
the current in the 250-volt circuit. If 
more gas was set free by heating the third 
electrode, the current in the main circuit 
resumed its original intensity, heating up 
the calcium anode when the phenomenon 
was repeated with a sudden cessation of 
current. The whole phenomenon could 
be repeated by admitting oxygen into the 
apparatus and proceeding as before. 
The author believes that this experiment 
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shows that, in a sufficiently high vacuum, 
the Wehnelt electrode ceases to be effect- 
ive. He also calls attention to Richard- 
son’s statement that in a similar Wehnelt 
tube, the current passed was twenty-five 
times the maximum value obtained 
by supposing each molecule to pro- 
duce one ion; so that it was highly 
improbable that any considerable portion 
of the conductivity was due to ions lib- 
erated from the electrode. The author 
agrees with this statement, as he does not 
think that the electric emission can ac- 
count for more than a negligible fraction 
of the total current, which is therefore 
carried almost wholly by the residual gas. 
This view is in agreement with the experi- 
ment just described, in which the absorp- 
tion of the gas caused an entire interrup- 
tion of the current.—Abstracted from 
Nature (London), November 21. 
@ 


A Standard of Mutual Inductance. 

The most important conditions gov- 
erning the design of a standard of mutual 
inductance are that it must be accurately 
calculable from the geometrical dimen- 
sions, as permanent as possible, and of 
a value sufficiently large to give high 
sensitivencss. In addition to these it 
is desirable to keep the resistances 
of the parts as low as possible and 
to avoid the occurrence of eddy cur- 
rents, and also of capacity effects be- 
tween the primary and secondary circuits. 
To carry out these conditions a coil has 
been designed by A. Campbell, who here 
gives the mathematical analysis of the de- 
sign and describes how it was carried out. 
To mect the conditions outlined it is de- 
sirable that the distance from the primary 
circuit to the secondary should, at all 
points, be relatively as great as possible. 
To determine the best arrangement, the 
mutual inductance of a number of ar- 
rangements of coils of different diameters 
and different distances apart has been 
computed, and the results plotted as 
curves. These show that when only two 
coils are used the distance apart at the 
centre should be relatively large, or else 
zero; the latter condition is desirable only 
when the radii of the two coils are equal. 
When the distance apart is large, a two- 
coil arrangement must be bulky to give a 
sufficiently large value of a mutual in- 
ductance. For these reasons this type 
of design is not so good as one in which 
there are three coils all coaxial, the two 
outer coils being placed equally distant 
from the centre one. With this arrange- 
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ment a value for the radius of the secon- 
dary coil may be selected which gives a 
maximum value of mutual inductance and 
which varies but slightly for small varia- 
tions in the radius, or for small axial dis- 
placements, so that slight errors in these 
two quantities will produce but small er- 
rors in the result. Moreover, a value for 
the distance apart of coils may be selected 
which will cause the mutual inductance 
for each turn of the secondary coil to be 
practically constant, so that the secondary 
may consist of a many-layered coil whose 
dimensions and position need not be 
known with any high accuracy. In this 
way the burden of accuracy is thrown on 
the two outside primary coils, which, in 
the calculation, have been assumed to be 
mere circles. The best design for these 
coils is to make them two coaxial helices 
of equal and finite length, the secondary 
to be placed midway between them. This 
method of construction was followed in 
making a standard coil for the British 
National Physical Laboratory. In this 
case the two primary helices are of bare 
wire (seventy-five turns each), wound 
on one marble cylinder thirty centime- 
tres in diameter. The secondary coil cou- 
sists of 488 turns in a channel of one 
square centimetre section with a mean di- 
ameter of 43.8 centimetres. The nominal 
value for this is close to ten milli-henries. 
—Abstracted from the Electrician (Lon- 
don), November 22. 
< 
Organization Problems in Steam Rail- 
road Electrilication. 

_ The electrification of any considerable 
or important portion of a modern steam 
railroad is a task of greater magnitude 
than is generally appreciated. ‘The se- 
lection of a suitable equipment, in the 
face of the progress being made to-day, 
is in itself a dithcult question, while the 
maintenance of unimpaired service dur- 
ing the transition period is a monumental 
task. The adjustment of the working 
force to the new conditions, the modifi- 
cation in records, and the creation of a 
new system of reports to meet the altered 
situation, the proper installation and ad- 
justment of the power plant; the trans- 
mission, distribution and _rolling-stock 
equipment and the protection of the 
traveling public, throw an enormous bur- 
den and responsibility upon the railroad 
company, which can be carried only by a 
carefully developed organization of trained 
men. In this article H. S. Knowlton 
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studies the various conditions brought 
about by the change from steam to elec- 
tricity and points out how the problem 
may be advantageously solved. At the 
present stage of electrification in the steam 
railroad field, it is not feasible to present 
any detailed organization diagram gener- 
ally applicable. Each case presents peculi- 
arities of itə own. However, it is important 
to realize how profoundly a change in 
motive power modifies present concep- 
tions of railroad practice. The change 
from steam to electricity means a revolu- 
tion in transportation methods, both from 
the standpoint of the railroad and from 
that of the public. No part of this 
work should be relegated to a contractor. 
Where the work is large or important this 
officer should be able to give his entire 
time to it, He should be empowered to 
build up a new organization to solve the 
various problems connected with the in- 
stallation of the new system. These prob- 
lems can not be handled by the old staff, 
for they are ‘almost entirely peculiar to 
electric service. “It.is advisable, early in 
the work, to get out instruction books for 
the train service employés. The character 
of the equipment. will imfluence the form 
of the organization to a large extent, but 
in any event, it calls for an entirely new 
branch of the operating department to 
take care of the power-house and line em- 
ployés. Another new branch of the operat- 
ing department must be a group of elec- 
trical inspectors for the rolling stock and a 
force for making repairs to the electrical 
equipment. There is so little in eommon 
between an electric and a steam locomotive 
that the old shop force would not be com- 
petent to handle the new work. Experi- 
ence shows that the train service must re- 
main under the jurisdiction of the general 
superintendent, but it is not clear what the 


final place of the electric power and 
maintenance forces shall be. In a general 
way, the head of the engineering depart- 
ment will presumably be in charge of the 
operation of the power-supplying system 
and of the maintenance of electrical roll- 
ing stock; construction matters may also 
be under his jurisdiction. The purpose 
of the new engineering organization must 
be to solve those problems which could 
not be solved by the existing steam rail- 
road organization, and to cooperate with 
the regular operating department so as 
to give good service, to secure economies 
in routine operation, and to analyze dail 
the conditions, with a view toward im- 
proving the equipment and methods for 
the benefih of future extensions.—Ab- 
stracted from the Engineering Magazine 
(New York), December. 
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Methods of Getting New Busi- 
ness at Fond du Lac, Wis. 


Up till January, 1906, the Eastern Wis- 


consin Railway and Light Company, of 


Fond du Lac, Wis., made but little effort 
toward securing new business. The lack 
of hustle was seriously felt in the ever- 


Mr. N. C. Draper, whose picture appears 
above, is vice-president and general man- 
ager of the Eastern Wisconsin Railway and 
Light Company, a concern whose modern 
and aggressive business methods have 
brought about a wonderful Increase in the 
use of electricity In Fond du Lac, Wis., 
both for lighting and power purposes. 
When Mr. Draper first took charge of the 
business of this company the main street 
of Fond du Lac was a dark and dismal 
spot after the sun went down, but all is 
quite different now. Mr. Draper’s energetic 
and progressive methods have worked 
wonders. As manager of the force of the 
Peoria & Topeka Electric Rallway Com- 
pany, Mr. Draper first entered the central- 
station field. From 1900 to 1904 he was 
with the Quincy Gas and Electric Com- 
pany, Quincy, Ill., after which time he en- 
tered the employ of the Westinghouse 
Electric and Manufacturing Company as 
traveling salesman. Going back once more 
into central station work he entered the 
Kastern Wisconsin Railway and Light Com- 
pany as vice-president and general manager. 
It is little wonder that this concern 
should make its Influence 80 forcibly felt 
with a man of Mr. Draper's calibre at its 
head. He is of a very pleasing personality, 
and every one who comes in contact with 
bim feels that he is one who would be a 
warm friend to those who wished to make 
a friend of him. Consumers of this com- 

any are made to feel the strength of Mr. 

Draper's personality, and feel absolutely 
assured of a square deal In all their deal- 
ings with the Eastern Wisconsin company. 
From the standpoint of a business man and 
a gentleman, Mr. Draper is a marvelously 
strong head. 


increasing number of gasolene lighting 
installations. ln fact, to such an extent 
was this the case that it was found ad- 
visable to arouse material interest in favor 
of this company, as well as electricity in 
general. 

T'o start the ball a-rolling the manage- 
ment decided to hold an electrical show 
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A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 
Managers are Invited to Contribute Suddestions for Metbods of Increasing tbe Demand for Electric Service 


EDITED BY CHARLES A. PARKER. 


at which electrical appliances were dem- 
onstrated to the public. This electrical 
show was followed up by a systematic 
campaign of direct-by-mail advertising to 
a carefully compiled list of prospective 
customers. This advertising was found to 
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forcibly by thorough solicitation, with the 
result that the ice was soon broken, and 
the company not only succeeded in getting 
back the business it had lost, but put on 
enough new business to double the output 
in one year. 
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Illustrations showing a serles of the effective fold ; 
| : ers, booklets, i 
the Eastern Wisconsin Rallway and Light Company, Fond au une. "Wiss tor Ramen a 


educating the public and customers. 
and are being used to splendid advantage. 


These pleces of advertising are extremely attractive 
The management of the Fond du Lac com- 


pany asserts that it would be greatly handicapped without this class of advertising. 


be extremely effective, because it reached 
only such people as the company desired 
as customers. | 

Newspaper advertising was employed 
with good results in keeping the com- 
pany’s name before the public. But this 
was not all—the advertising was not left 
to do the work alone, but was backed up 


SIGN AND STORE BUSINESS. 

Signs, in most instances, are run on & 
flat rate at a sliding scale of charging, 
which brings in a. net revenue of from 
six to eight cents per kilowatt-hour. Most 
of these signs burn for four hours per 
night, and are turned on and off by the 
company’s patrolmen. 


December 14, 1907. 


Especially designed mailing cards, elab- 
orate folders, artistic booklets, letters, ete., 
are mailed monthly, keeping the pros- 
pective customers, as well as those already 
secured, fully enthused over the advan- 
tages of signs and well-lighted store win- 
dows as advertising assets. 

Until the present management took 
control, which was but a short time ago, 
there was one electric sign in the city, 
and that one sign was lighted only on 
Saturday nights. In fact, the business 


Mr. J. B. Lindl, late of the Madison Gas 
and Electric Company, is now superintend- 
ent of lighting and power of the Eastern 
Wisconsin Railway and. Light Company, «* 
Fond du Lac, Wis. Previous to Mr. Lindl’s 
engagement with the Madison Gas and 
Electric Company he occupied a post as 
meter reader and collector for the Fond du 
Lac company. His ambition for success 
in central: station work suggested a broader 
knowledge of the business and a more thor- 
ough technical 
He therefore took up a study of these tech- 
nicalities with the International Corre- 
spondence Schools, with the result that he 
was promoted shortly after to the commer- 
cial department, having been made contract 
agent and given charge of this department. 
But ambition would not let him rest, and 
as a more attractive offer was made by the 
Madison Gas and Electric Company, he 
went with this company as advertising 
manager, and three weeks after was pro- 
moted to the commercial managership. 
However, in July of this year, he resigned 
this position for that which he now holds 
as superintendent of the Eastern Wisconsin 
Railway and Light Company. Due to the 
combined efforts of Mr. Lind! and the 
management of this company some radical 
changes and profitable improvements have 
been made. This hustling young man has 
kept everlastingly at It, with the result 
that his department is one of the most pfo- 
gressive and up-to-date that can be found 
in any central] station in this country. 
Mr. Lindl’s education and actual experience 
in the field have made him a most valuable 
asset of the Eastern Wisconsin Railway and 
Light Company. 


place that was electrically lighted was a 
notable exception, and gasolene held high 
carnival. All this has been changed, as 
aggressive business methods have made 
Fond du Lac one of the best electrically 
lighted cities in Wisconsin. 

RESIDENCE BUSINESS. 

The company finds that the very best 
advertising that can be used in the 
residential district is the monthly bul- 
letin. It employs this means, and has 
given this very appropriate name to its 
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publication—“Electrical Booster.” This 
is mailed monthly to customers and also 
the best prospective customers on the pole 
lines. | 
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The “Electrical Booster” serves a 
double purpose for this company, for not 
only does it carry the electrical message 
to the home, but the opportunity is 


ESTIMATE OF EQUIPMENT AND POWER FOR THE SWEET WAGON WORKS. 


Machine, 


MOTORS REQUIRED FOR INDIVIDUAL DRIVE. 
Speed R. P.M. Type Motor. 


understanding of affairs. °-°- 


H. P. Speed R. P. M. Cost. 

Circular 88W........ssssessessscseeo 1,600 S 51 1,600 $125 00 
3 grindstones ........essescsesosoos R 1% 1,275 58 00 
1 mortising machine ............... 850 S 4 1,280 124 00 
L-jolnter so ns oe 40 taaan 4,000 S 5% 1,600 125 00 
1 Planers. Sco rhoe ek Doorn esineet 3,000 8S 5% 1,600 125 00 
1 large band BAW..............2ecee 350 R 5 975 140 00 
450 R 3% 1,100 118 00 

2 small band saws oweeeceeereceer ee oe eerete 450 R 3% 1,100 118 00 
1 circular SAW.......... ccc cece 750 S 3 2,000 92 00 
1 tenoning machine................. 750 8 3 2,000 92 00 
1 double shaper............ccccceese 750 8 4 1,280 124 00 
a ee ee a S 4 1,280 124 00 
1-5 spindle drill ......s.sssessecoeos 300 R 2 1,325 88 00 
2-1 spindle drills... eneee. } 1200 R E PA 
1 riveting machine.................. 120 S 2 1,425 92 00 
1 wheel reaming machine............ 2,000 S 51 1,600 125 00 
Group drive for machine shop....... S 10 1,200 218 50 
Total onosai rieke unAn 6714 $1,978 50 


ESTIMATE OF POWER REQUIRED UNDER AVERAGE OPERATING CONDITIONS. 


Hrs. Run Hrs. Run H.P. Hrs. H.P. , W. ; .W. 

Machine. per Day. per Mo. per Day. per oe PeDe patel 3 
Circular saw.............6-.- 5 130 26.25 682.50 19.882 509.145 
3 grindstones .......... LOES 1 26 1.50 39.00 ` 1.119 29.094 
1 mortising machine ....... 6 156 24.00 624.00 17.904 465.504 
L FOINTEP sss 6 os hci been esse a 3 78 15.75 409.50 11.749 305.487 
1 planer ........sessssnsenso 5 130 26.25 682.50 19.582 509.145 
1 large band saw............ 2 52 10.00 260.00 7.460 193.960 
2 small band saws........... 2 52 14.00 364.00 10.444 271.544 
1 circular saw............... 3 78 9.00 234.00 6.714 174.564 
1 tenoning machine.......... 6 156 18.00 468.00 13.428 349.128 
1 double shaper............. 3 78 12.00 312.00 8.952 232.725 
2 Sanders. 66sec terse tae: 8 208 32.00 832.00 23.872 620.672 
1-5 spindle drill ............. 8 78 6.00 156.00 4.476 116.362 
2-1 spindle drills............. 3 48 3.00 78.00 2.238 58.181 
1 riveting machine.......... 2 52 4.00 104.00 2.984 77.578 
1 wheel rimming machine.... 2° 52 10.50 273.00 - 7.833 203.658 
Machine shop group drive... 4 104 40.00 1,040.00 29.840 7175.840 
252.25 6,558.50 188.177 5,080.764 


COMPARISON OF COST OF OPERATING 
WITH STEAM AND ELECTRIC 
DRIVE. 


COST OF ELECTRIC DRIVE. 


5,080.764 kw.-hours per month.... $143 93 
Oil, brushes, fuses, etc............ 10 00 
Interest on $1,978.50 at 6 per cent 
per “ANNUM G6 sos Stk swe shaw es 9 89 
Total cost per month........... $163 82 
COST OF STEAM DRIVE. 
30 tons of coal at $4.............. $120 00 
Oil, waste and repairs............ 15 00 
Engineer’8 WageS...........0ceeee 60 00 
Interest on steam plant and shaft- 
ing estimated $1,500.......... 7 50 
Cost per month of steam........ $202 50 
Difference in favor of electric drive $38 68 


To this may be added value of mar- 
ketable waste materials, say, 
ten loads of wood blocks at $4. 40 00 


Total estimated saving.......... $78 68 
Or, actual cost of electric drive.... $123 82 
Against cost by steam............. $202 50 


Submitted to Sweet Manufacturing Com- 
pany by J. B. Lind], superintendent electric 
light and power, Eastern Wisconsin Railway 
and Light Company. 


In one year 200 houses were wired and 
connected to the company’s lines, 500 flat- 


irons were installed, besides many other 
electrical utensils. 


` grasped to educate the business man to 


the advantages of electricity for business 
places. 

| POWER BUSINESS. 

Every two weeks the prospects of the 
company receive, through the mails, a 
bright, up-to-date, well-designed and well- 
written advertisement. One week an il- 
lustrated letter is mailed, another week a 
booklet, etc., ete. This advertising is far 
above the ordinary. The management 
realizes that manufacturers receive such 
an abundance of advertising matter 
through the mails that only the most at- 
tractive will be given attention, and 
makes sure of pinning the prospect’s at- 
tention by making sure of the advertising. 

The estimate herewith produced of the 
Sweet Wagon Works is similar to the 
data regarding size of machines, speed, 
etc., that were secured from each plant in 
Fond du Lac. 

The data from the Sweet Wagon Com- 
pany were worked up and tabulated, thus 
establishing the cost of installation. 
Next the number of hours run for each 
machine was ascertained and an estimate 
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made of current consumed. Thus the 
cost of operating electrically was ascer- 
tained. Next a comparison was made be- 
tween the respective costs of the steam 
and electric drives, which in nearly every 
instance showed a decided advantage in 
favor of electric drive. By working up 
power data in this form, the economical 
side of the prospect’s nature is strongly 
appealed to, and one-half of the battle is 
won. 

COOPERATION WITH THE ELECTRICAL 

CONTRACTOR. 

In order to secure the cooperation of 
the electrical contractor, an offer was 
made of a commission of fifty. cents for 
every new consumer secured and three 
cents per sixteen-candle-power equivalent 
in addition, a commission of fifty cents 
for each 500-watt flat-iron, fifty cents per 
horse-power for motors and fifty cents for 
every fan installed. 

The ‘company, by, showing this spirit of 
cooperation with the electrical contractor, 
has a force of intelligent solicitors, which 
means greatly added strength to the com- 
mercial department. 

It will thus be seen that the Eastern 
Wisconsin Railway and Light Company 
conducts a modern and aggressive new- 
business department in an energetic man- 
ner, and as all this has been done as a 
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Since 1906 the Fond du Lac company 
has inereased the total horse-power in- 
stallation from 208 horse-power to 610 
horse-power. 


Three views of Main street, Fond du Lac, 


the one-time ‘‘one-sign” street. Before the 
advent of the present management but one 
electric sign appeared, and that on Satur- 
day night only. Note the difference as 
shown above. It is safe to say that there 
are few better electrically lighted cities in 
the state of Wisconsin than Fond du Lac. 


> aw 
a ia 


GieElectrical W 
anster | 


Athlished y the 
EASTERN WISCONSIN RAILWAY2LGR7T6 EE 
WI oe y 


FOND DU LAC 


| 


Vol. 51—No. 24 


advantage of advertising judiciously and 
soliciting unremittingly. The grand field 
of electrcity is too broad to allow people 
to remain in ignorance of what it will do 
for them, and the company that willingly 
sits by, allowing competitive lighting and 
power companies to walk away with busi- 
ness which ought rightly to belong to it, 
to say tue least, has not the modern spirit. 
The evidence which comes from all sides, 
and particularly from such companies as 
the Eastern Wisconsin Railway and Light 
Company, points a telling moral to those 
companies who have not modernized their 
central stations and organized a thor- 
oughly up-to-date ‘new-business depart- 
ment. 

Aggressive companies who have learned 
the lesson that it pays to advertise can 
certainly take some pointers from the 
Fond du Lac company in the manner of 
handling customers. It is far more im- 
portant to hold and satisfy a prospect who 
is really interested than it is to capture 
those who have to be made interested. 
This is one of the reasons why the Eastern 
Wisconsin Railway and Light Company 
has made its advertising such a success. 
It has given every attention to prospects, 
no matter how small and insignificant, 
who have intimated their interest in 
things electrical, and has succeeded in 


These are the cover designs of the October, November and December issues of the “Electrical Booster,” published monthly by the Eastern 


Wisconsin Rallway and Light Company, 


Fond du 


Lac, Wis. 


This publication is an elaborate one, 


printed in two or more colors on & fine 


quality of paper. Its sixteen pages are loaded with strong argumentative matter of the conversational order, sure to accomplish splendid results. 


means to an end, let us look at the re- 
sults. 


There is little left to be said. Instances bringing the big majority to its way of 


of this kind point to but one thing—the 


thinking. 


December 14, 1907. 


Pittsburg Branch American 
Institute of Electrical 
Engineers. 

The Pittsburg branch of the American 
Institute of Electrical Engineers met 
Wednesday, December 4, in the lecture 

hall of the Carnegie Institute. 

J. H. Schoeff, of the Westinghouse 
Electric and Manufacturing Company, 
abstracted A. H. Armstrong’s paper, 
“Comparative Performance of Steam and 
Electric Locomotives,” emphasizing im- 
portant points in the paper. Among them 
was the fact that at higher speeds the 
electric locomotive develops comparatively 
more tractive effort than the steam loco- 
motive; also that the electric locomotive 
figured better on mountain grades for 
hauling freight. 

He estimated the time a steam locomo- 
tive is idle during the day, on account of 
standing in stations, at blocks, etc., and 
stated that on account of having to keep 
up steam all the time the steam locomo- 
tive lost, on an average, 400 pounds of coal 
an hour. 

A. W. Gibbs, general superintendent of 
motive power of the Pennsylvania Rail- 
road Company, in a written communica- 
tion, pointed out some of the lines along 
which the steam-locomotive designer is 
workirg, saying in part as follows: 

You should bear in mind that the pres- 


ent capacity of the steam locomotive is 
largely a question of the capacity of the 


fireman to stoke it adequately, and this is - 


the principal reason why there is a pre- 
vailing feeling that the older, smaller lo- 
comotives were, proportionately, better 
than the modern large ones. The intro- 
duction of a mechanical stoker, which is 
probably a question of but a short time, 
will materially change this condition. 

Furthermore, supposing an increase in 
the capacity of the road by whatever 
power is found most advantageous, this 
will still leave the choke at the usual place 
—the terminals. Moreover, the capacity 
of existing lines, especially double-track 
ones, is governed very largely by the pres- 
ence on the line of trains having several 
rates of speed. While the use of a loco- 
motive which will make high speeds with 
heavy trains will enable movements to be 
made which might not be made with a lo- 
comotive of slow speed, nevertheless what 
would most largely tend to economy of 
the movement is unification of the speeds. 
Finally, in considering the use of loco- 
motives having sufficient power to main- 
tain high speeds with heavy loads, it 
should not be overlooked that the construc- 
tion of the electric locomotive as a ve- 
hicle which will maintain such high speeds 
without damage to tracks still requires 
attention. 


Malcolm MacLaren, formerly of the 
British Westinghouse Company, discussed 
the subject of capacity limitations. He com- 
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pared the 1,200-volt direct-current system 
with the alternating-current system, and 
showed that for some speeds and work 
the direct current was more economical, 
but on the whole thought the alternating- 
current the better. 

. W. Cooper, of the Westinghouse Elec- 
tric and Manufacturing Company, dis- 
cussed the subject from the control 
standpoint, particularly with regard to 
the braking of long trains on steep 
grades, and called attention to the fact 
that electric trains can be braked by 
means of electrical control, while on some 
steam roads great trouble is experienced 
from hot brake-shoes and wheels, the heat 
becoming so intense in some instances as 
to crack off the wheel flanges. He also 
pointed out how it was possible to run 
trains of practically any length by an ar- 
rangement of electric locomotives distrib- 
uted through the train and controlled by 
one man. 

N. W. Storer said that it was not prac- 
tical for steam:roads to change over all 
their equipment at once from steam to 
electric, but that it would pay to electrify 
a great many terminals and mountain di- 
visions with steep grades. Upon one oc- 
casion he was snowed up in a Northern 
Pacific train for several days with very 
little to keep him warm. The principal 


trouble seemed to be the inability of the. 


locomotive to keep up steam on account 
of the severe cold. He pointed out that 


if the train had been propelled by an ~ 


electric locomotive no delay would have 
been experienced, as the colder the mo- 
tors the more efficiently they work. 

C. F. Scott called attention to the 
greater cleanliness of the electric loco- 
motive. He also pointed out that all the 
limitations of the steam engine had been 
exceeded by the electric locomotive. He 
had just received word from Indianapolis 
that an electric locomotive was making a 
586-mile run per day. 


ot Ss — 
Public Service Commission 
to Test Electric Meters 
in New York State. 

The Public Service Commission, Second 
District, state of New York, has an- 
nounced that arrangements have been per- 
fected for testing the correctness of the 
registry of electric meters. The charge for 
testing will be refunded to the applicant 
in case the meter proves to register more 
than four per cent too fast. All applica- 
tions must be addressed to the lighting and 
power department of the Publie Service 
Commission, Second District, Albany, 
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N. Y. If the meter is rated at five amperes 
or under, $1 must be enclosed; if over 
five amperes, and not exceeding ten, $1.50; 
if over fifteen, and not exceeding twenty- 
five, $2.50; if over twenty-five and not 
exceeding fifty, $3. An extra charge of 
fifty cents will be made for each addi- 
tional ten amperes or fraction thereof. 

The state has been divided into four in- 
spection districts, with John P. Geber- 
lein, Brooklyn; Leo E. Northshield, New 
York city; F. W. Schiller, Utica, and A. 
C. Brown, Dannemora, as inspectors. The 
annual salary is $1,200.. 


— 0 
Offer for Western Electric 
Stock. 

A dispatch from Chicago states that 
the Western Electric Company has issued 
a circular to stockholders conveying an 
offer by the American Telephone and 
Telegraph Company to purchase their 
stock. The American Telephone and Tele- 
graph Company now controls the Western 
Electric Company, but is said to be seck- 
ing to buy up all the shares. In order to 
accomplish this it offers for each $100 
share of the Western Electric Company 

250 in four-per-cent convertible bonds of 
the American Telephone and Telegraph 
Company, or it will pay $225 in cash. 
The telephone company reserves the right 
to pay either in bonds or cash. The stock 
is to be deposited with the Merchants’ 


Loan and Trust Company on or before 


January 20, 1908, or at a later date to 
be agreed upon. The stock will be paid 
for on or before October 15, 1908. 


—__-@—-—___. 
Federal Civil Service 
Examinations. 
The United States Civil Service Com- 
mission announces an examination on 


January 8, 9 and 10 to secure eligibles 
from which to make certification to fill 


two vacancies in the position of mechan- 


ical and electrical draftsman, one at 
$1,200 and the other at $1,500 per an- 
num, in the office of the Chief of Ord- 
nance, War Department, and vacancies 
requiring similar qualifications as they 
may occur in any branch of the service. 
Three days will be required for this ex- 
amination. The age limit is twenty years 
or over on the date of examination, and 
the latter is open to all citizens of the 
United States who comply with the re- 
quirements. Applicants for this examina- 
tion should apply at once to the United 
States Civil Service Commission, Wash- 
ington, D. C., for application form 1,312. 
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Allis-Chalmers Lighting 
Transformers. 

The Allis-Chalmers Company, Mil- 
waukee, Wis., has placed on the market 
a line of lighting transformers designed 
for operation on 1,050 or 2,100-volt 
primary circuits. The company has 
made a notable record with its power 
transformers, which have been installed 
for years in various places throughout 
the country, with consistently successful 
results. The new line of lighting trans- 
formers has been built along the same 
lines as have made the power transformers 
so successful, and equally satisfactory 
service may be assumed. 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


has been especially selected for the pur- 


pose. The alternate laminations are 
varnished on both sides with a special 
varnish which, the company states, is 
unaffected by the oil in which the trans- 
former is immersed. In building up the 
cores a duct is left between the lamina- 
tions in all except the smaller sizes, pro- 
viding passage for the circulating oil. 
The coils are wound on two sides 
of the rectangular iron core, and the 
secondary is placed next to the iron. The 
primary and secondary coils are subdi- 
vided, and the coils are impregnated with 
insulating compound after they have 
been thoroughly dried out under vacuum. 


to the secondary mains, so as to give 
the required series or parallel combina- 
tion. Both primary and secondary leads 
are of flexible rubber-covered cable, 
treated so that it will not siphon the 
oi]. The cables pass into the case 
through porcelain bushings, into which 
they are securely cemented. 

For transformers from 0.6 kilowatt to 
fifteen kilowatts, the cases are of cast 
iron with removable cover held in place 
by eye-bolts. The larger sizes—from 
twenty to fifty kilowatts—have corrugated 
sheet-iron cases with cast-iron top and 
bottom. Each transformer is supplied 
with enough oil to grease the coils and 
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The lighting transformers are made 
in sixteen sizes, ranging from 0.6 kilo- 
watt to fifty kilowatts. They are in- 
tended for lighting work on a normal fre- 
quency of sixty cycles per second, but 
can be operated on any frequency from 
fifty to 140 cycles, the efficiency being 
somewhat better on the higher frequency 
than on the lower. They can also be 
operated at ten per cent above or below 
normal voltage. 

The transformers are of the so-called 
core type, the cores being made of the 
best quality of iron obtainable, and which 


The insulation between the coils and core, 
and also between the primary and sec- 
ondary coils, is prepared from fuller- 
board and mica. This insulation is ap- 
proximately cylindrical, and has no sharp 
bends to cause weak points liable to 
break down. 

The terminals of the high-voltage 
windings connect to a porcelain terminal 
block, allowing the primary coils to be 
readily connected in parallel for 1,050 
volts, or in series for 2,100 volts. Changes 
in the secondary connections are made 
outside the case by joining up the leads 


LINE oF ALLIs-CHALMERS LIGHTING TRANSFORMERS. 


core. This oil has been selected a8 the 
result of a great many tests on insulating 
oils, and it has a high flashing point and 
great dielectric strength. Each , trans- 
former is furnished with hanger hooks 
for cross-arm suspension. Eye-bolts oF 
hooks on the transformer cases are also 
provided for convenience in handling and 


The copper and iron losses have been 
carefully proportioned to secure hig 


kilowatts’ capacity can be opera 


three-wire system with unbalanced load. 


December 14, 1907. 


The Bossert Utility Box. 


The accompanying illustration shows 
the new utility box which has been placed 
on the market by the Bossert Electric 
Construction Company, Utica, N. Y. As 
may be seen from the illustration, this 
consists of a stamped-steel outlet box con- 
taining two knockouts in each side, two 
knockouts in the bottom, and one knock- 
out in each end. Inverted lugs are formed 


ELECTRICAL REVIEW 


New Line of Induction 
Motors. 


The Lincoln Electric Company, of 
Cleveland, Ohio, has lately placed on the 
market a new line of induction motors. 
These machines, while not differing rad- 
ically in any particular detail from the 
usual design, are so well worked out that 
exceptionally good results are obtained. 
The claims made for these machines are: 


THe New Bossert UmTiuity Box. 


on the inside edges of the utility box. 
These lugs are threaded to receive a small 
screw, which holds down the cover that 
may be used. 

The box can be employed in open work 
wherever an outlet or junction is required. 
It does away with a large stock of special 
fittings, as a number of covers may be sup- 
plied, adapting the box to new work where 
the particular type of fitting has not been 
decided upon, for pipe-conduit work hav- 
ing threaded entrances of different diame- 
ters, and also for molding work, when the 
box may be equipped with porcelain covers 
containing one, two or three outlets for 
standard drop cords. 

— 0m 
Great Western Power. 

The Great Western Power Company, of 
California, has ordered from the General 
Electric Company the largest trans- 


formers known in the historv of the elec-. 


trical industry. The total weight of each 
will be 128,000 pounds, of which 40,000 
pounds is due to the 5,000 gallons of oil 


used in each machine for cooling and in- 
sulating purposes. Each transformer 
stands twenty feet above the floor and 
measures nine by eighteen feet. They 
will be used to transmit 40,000 horse- 
power at 100,000 volts 165 miles along the 
Pacific Coast from the Feather river de- 
velopment. 


Excellent ventilation of the windings; low 
iron loss, especially in the stator lamina- 
tions; very large bearings, which insure 


‘a long life. 


The scheme for ventilation follows 
somewhat the usual arrangement found in 
direct-current apparatus. The iron on the 
outside of the stator laminations is open 
to the air, so that the maximum amount 
of radiating surface is directly exposed. 
Large openings along the shaft give the 
rotor-iron ample radiating sur- 
face. The coils are well distrib- 
uted and are so placed that the 
maximum amount of surface is 
exposed for radiation. There is 
a space between the coils in each 
slot, which allows a continuous 
draft of air to pass from the rotor 
through the slots to the outside. 
Thus a continuous circulation of 
air is effected through all the 
windings of the machine. 

The iron loss is kept at a mini- 
mum in two ways; by using an 
especially good quality of iron 
and by working the metal 
at a low magnetic density. Since the 
iron loss per cubic inch per cycle varies 
as a power of the magnetic density, 
doubling the density at which the iron is 
worked increases the loss from three to 
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four times, depending on the division of ' 
the lass between hysteresis and eddy cur- 
rents. By this method of design the op- 
erating temperature is not the result of a 
scheme to get rid of the heat, thus keep- 
ing the machine cool by exceptionally 
good radiation, but instead heat is not 


‘produced, thus not only making the ma- 


chine run cool, but also increasing the 
efficiency. These two features, low iron 


Tae LixcoLN Inpuctrion MOTOR. 


loss and good ventilation, are said to make 
the operating temperature of these motors 
very low, under continuous full load. 
All induction motors, of necessity, have 
a short air-gap, and if this gap be not 
uniform about the rotor, the power-factor 
and efficiency will be lowered. Hence the 
bearings become a most important me- 
chanical feature of the motor, and on the 
perfection of these depends the life and 
efficiency of the machine. The bearings 
of Lincoln machines have been constructed 


on the assumption that this feature of the 


design is the most important one from the 
user’s viewpoint. 

The plan used in the design was to make 
a large bearing and flood it with oil. The 
hearing area of the shaft on the sleeve 


is from one and one-half to two times as 
great as that usually thought ample, so 
that the pressure per square inch is re- 
duced by a proportionate amount. The 
oil is carried up on the shaft by the usual 
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ring oiling device. Distribution is ef- 
fected by oil grooves which insure that 


all parts of the bearing are equally sup- 


plied. The journal itself is a cast sleeve 
of the best babbit metal, turned and 
reamed to exact dimensions. These bear- 
ings are carried in stock for all ma- 
chines, so that if it at any time becomes 
necessary, because of wear or accident, to 
replace the sleeves, this can be done 
cheaply and with practically no loss of 
time. 

The efficiency of these machines is good, 
largely because of the low iron loss, as 
is shown in the accompanying curves of 
efficiency and power-factor for a Lincoln 
fifteen horse-power 1,200 revolutions-per- 
minute motor. 


-o-——— 
Trade-Mark. 

The accompanying design has been reg- 
istered as a trade-mark by Frank B. Cook, 
the well-known manufacturer of telephone- 
protection apparatus, of Chicago. This 
trade-mark will be placed on all packages 


New Cook TRADE-MARK. 


containing Mr. Cook’s products, which 
include switchboard protectors, “U” 
bolts, guy clamps and wire joints. The 
trade name of Frank B. Cook has not 
been changed, nor has the address, which 
is 249 West Lake street, Chicago, Ill. 
—_—_<-@—-—____ 
Electricai Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
December 26 for the following electrical 
material: 700 yards lamp cord, miscel- 
laneous electrical supplies and 18,000 feet 
of copper rubber and cotton-insulated 
wire for delivery at Boston, Mass.; 8,300 
miscellaneous fuses, 150 combination 
desk and bracket fans, 100 pounds of un- 
cut mica, 1,348 pounds: of flexible and 
compressed plate micanite, 242 lengths of 
thirty-inch-long hard-rubber rods, miscel- 
laneous red fibre, miscellaneous spare 
parts for enclosed are lamps (form 12), 
thirty-five voltmeters and ammeters, 
miscellaneous platinum wire and sheet 
platinum, 625 pounds magnet wire and 
165 pounds “Advance” resistance wire for 
delivery at New York city. 


ELECTRICAL REVIEW 


New Electrical Supply for 
Philadelphia. 

It is reported that the Equitable Elec- 
tric Power Company, which was recently 
chartered by the state of Pennsylvania, 
is making arrangements whereby it will 
be able to supply electric power in Phila- 
delphia shortly, if the plans now being 
discussed are carried through. The plan 
is to secure power from the large power- 
house of the Philadelphia & Western 
Railroad Company, and it is said that the 
Keystone Telephone Company is inter- 
ested in the scheme. 

The arrangement to he effected between 
the railroad and lighting companies is 
expected to put the Philadelphia & West- 
ern Railroad Company upon a paying 
basis, thus utilizing to full capacity the 
large power plant erected along the 
line of the third-rail electric road at 
Cobb’s Creek, opposite Beechwood Park, 
three miles west of the city. The plant 
has a capacity of 30,000 horse-power, of 
which only 500 horse-power is used in 
operating the road from the Rapid Tran- 
sit terminal station at Sixty-ninth and 
Market streets to Strafford, eleven miles 
westward. 

The electric power plant was planned 
to supply the railroad with suffi- 
cient power to operate the line to 
Parkesburg, forty-five miles west, to 
which it was originally intended to build 
the railroad. Because of the heavy cost of 
constructing the first section it has been 
decided not to build further for some time. 
As a result, the greater part of the 
plant is useless, and the fixed charges on 
the first section of the railroad are in ex- 
cess of receipts, it is said. 

While it is not admitted, George R. 
Sheldon, president of the Philadelphia & 
Western Railroad, is said to be identified 
with the Equitable Electric Power Com- 
pany. Other financial interests in the 
Equitable company are identified with the 
Keystone Telephone Company, of Phila- 
delphia; Sheldon & Company and Mackav 
& Company, of New York. The telephone 
interests are represented by James Collins 
Jones, a vice-president, who is counsel for 
the lighting and power company and for 
Mr. Sheldon personally. 

If the Equitable company obtains a 
franchise, either for lighting or furnish- 
ing electricity for commercial purposes, 
its plant can be put in operation very 
quickly. Feed wires from the Philadel- 
phia & Western plant will be brought into 
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the city over the company’s right of way. 
It is known that the Equitable company 
has an option on a lease of the con- 
duits of the Keystone Telephone Com- 
pany. The latter company owns about 
12,000,000 feet of vitrified tile ducts in 
285 miles of streets. 

Inasmuch as the Philadelphia & West- 
erm company operates under a steam-rail- 
road charter, it is probable that its form 
of charter would not be amended because 
of its present value. To become asso- 
ciated in the lighting and power plan the 
company would probably enter into an 
agreement to sell its power for a long 
period, and, if necessary, to add to its 
power plant as the demand increased. 

By entering into such an agreement 
the railroad company would have better 
opportunity to dispose of first-morteage 
gold bonds amounting to $15,000,000 
which it has in its treasury. 


————_+}- 


Generating Units for a New 
1,200-Volt Direct-Current 
Railway System. 
Operating electric railways with direct 
current transmitted at 1,200 volts pressure 
is, at the present time, of special interest 
owing to the absence of the high-tension 
wiring and the now familiar substations. 
The first road to operate its line on this 
plan, which is said to have proved en- 
tirely feasible, is the Indianapolis & 
Louisville Traction Company. This sys- 
tem is forty-one miles long, connecting 
Seymour, the southern terminus of the 
Indianapolis, Columbus & Southern Trac- 
tion Company, with Sellersburg, the 
northern terminus of the Louisville & 


Northern Railway and Lighting Com- 


pany. The power-house is located at 
Scottsburg, about the centre of the route. 
The feeding pressure at the power station 
is 1,200 volts between the single No. 0000 
grooved trolley and the rails. 

Two Allis-Chalmers engines of the 
well-known heavy-duty type, twenty-six 
by forty-cight-inch, operating non-con- 
densing, at 120 revolutions per minute, 
drive, in pairs, four 300-kilowatt, 600- 
volt generators, with armatures mounted 
commutator to commutator on the engine 
shaft, the combined output being at 1,200 
volts. | 

In addition to operating its cars at this 
pressure, the company maintains a line 
from Sellersburg to Louisville, a distance 
of fourteen miles, at 600 volts pressure, 
consequently cars are now being run sut- 
cessfully over sections of trolley fed with 
current both at 1,200 and 600 volts. 
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Current Electricai News 


DOMESTIC AND EXPORT. 


CLEVELAND STREET RAILWAY AGREEMENT—The Cleve- 
Jand (Ohio) Electric Railway Company has accepted Mayor Tom 
L. Johnson’s holding plan. The three-cent and five-cent roads will 
now be merged. The figure at which the Cleveland Electric stock 
shall be taken over has not yet been fixed. 


PLANS FOR MEXICAN POWER PLANT COMPLETED—It is 
announced that all details in connection with the Monterey 
(Mexico) Hydroelectric Company have been completed. This con- 
cern was recently organized to establish hydroelectric plants near 
Montemorelos, state of Nuevo Leon, and generate power for use 
in Monterey. Bernard MacDonald is president of the company and 
M. E. MacDonald is secretary and treasurer. The water concessions 
under which the new company will operate were secured several 
years ago by Lilliendahl Brothers, of Saltillo, and cover the use of 
the water of the Pilon river for a considerable distance. Mr. 
MacDonald states that the hydraulic work will be started in January 
next, and that power will be delivered in Monterey within two years. 


NEW ELECTRIC ROADS FOR COLORADO—With the intention 
of building an electric line between Denver and Colorado Springs, 
Col., and to make an electric road of the Denver & Intermountain 
from Denver to Golden, an enterprise that will cost $7,000,000, the 
Chase Improvement Company, representing Colorado and South 
Dakota capital, has filed articles of incorporation with the secretary 
of state. Charles H. Chase, of Clark county, South Dakota, is the 
chief stockholder, and Stephen B. Thomas, of Denver, and Daniel 
Prescott, of Littleton, are also heavily interested in the project. 
Mr. Thomas says that the movement has been under way for 
more than a year and that the company is in possession of right of 
“way and franchises. The establishment of road-beds and power 
plants will begin as soon as the directors organize the company. 


ELECTRIC BUS LINE FOR ST. LOUIS—The St. Louis Auto 
Exchange, capitalized at $30.000, has begun the operation of an 
electric bus line in St. Louis, Mo. Forty-six machines, represent- 
ing an expenditure of $110,000, have been put into service. Hugo 
Koch and Charles J. Lewis are the principal promoters. Among the 
cars will be nine especially adapted to sight-seeing. The cars 
start from Union Station and four the city. Six of these cars 
carry eighteen passengers each and three will carry thirty each. 
Twelve of the cars are built for hotel service and will make trips 
only between the Union Station and the principal hotels. Six 
will be opera coaches and are to be chartered to theatre parties. 
There are six cabs to operate in the down-town district, and four 
broughams. The rest of the cars will be of the ordinary touring 
class, 


ADDITIONAL ELECTRIC POWER FOR CHICAGO—The 
Chicago Sanitary District’s new hydroelectric power-house, north of 
Joliet, has been placed in commission. The power, which has been 
created through a $4,000,000 investment on the part of the Sanitary 
District, will be delivered by means of aluminum cables to Chicago, 
the town of Cicero, the west park board, and the village of Morgan 
Park. These four contracts, however, will use only 10,000 of the 
31,000 horse-power to be developed ultimately. The present capacity 
is 16,700 horse-power. With the plant taxed to its full capacity 
an annual income to the board of $500,000 will be assured. The 
cables are carried on steel towers sixty feet in height. which are 
set in concrete bases. Each of the six cables used is composed of 


nineteen strands of aluminum wire. The line is twenty-nine and 
one-half miles long. 


PENNSYLVANIA TELEPHONE MERGER—The merger of the 
Bell Telephone Company of Philadelphia, the Pennsylvania Tele- 
phone Ccmpany, the Delaware & Atlantic company of Pennsylvania 
and the Chesapeake & Potomac company into the Bell company 
of Pennsylvania, with $60,000,000 capital stock, was practically 
completed on December 3, when stockholders of the Bell company of 
Philadelphia met and ratified the proposition. The board of di- 
rectors will be increased from twelve to fifteen, and representatives 
of the merging companies will have places on the new board. Of 
the new company’s $60,000,000 capital, about $42,000,000 will be 
issued now, of which $25,000,000 will be exchanged, share for share, 
for the outstanding stock of the Bell company of Philadelphia; 
$5,000,000 will be exchanged, share for share, for the outstanding 
Pennsylvania Telephone Company stock, and $12,000,000 will be 
used to acquire the Chesapeake & Potomac. The territory covered 
by the new company will include about 40,000 square miles. It will 
consist of Pennsylvania west to Altoona for over two-thirds’ of the 
state, the southern half of New Jersey and Delaware, Maryland, 
the District of Columbia and several counties in Virginia and 
West Virginia. The company will have over 300,000 telephones. 
Directors were elected as follows: U. N. Bethell, F. H. Bethell, 
C. J. Bell, Addison Candor, T. E. Cornish, R. M. Elliot, E. J. Hal, 
H. S. Huidekoper, J. E. Mitchell, Richard O’Brien, A. P. Perley, 
Francis B. Reeves, H. A. Richardson, A. R. Shellenberger and Theo- 
dore N. Vail. The new members of the board are: C. J. Bell, of 
Washington; Addison Candor, of Williamsport: Richard O’Brien, 
of Scranton; A. R. Shellenberger, of Harrisburg, and A. P. Perley, 
of Williamsport. 


ANNUAL REPORT OF THE MASSACHUSETTS ELECTRIC 
COMPANIES— The eighth annual report of the Massachusetts Elec- 
tric Companies, covering the year ended September 30, has been 
issued. The income account shows as follows: Gross earnings, 
$7,758,511; expenses, $5.000,652; net earnings, $2.757,858; charges, 
$1,702,622; balance, $1,055,235; dividends, $880,773, leaving a sur- 
plus of $174,462, comparing with $329,779 for 1906. The total sur- 
plus amounts to $1,566,884. President Abbott says in part: “The 
net results have been nearly identical with those of last year. 
There has been a certain amount of variation in the items—gross 
earnings increased $240,270, winter expenses were larger, cost of 
accidents was smaller—but the final result of all thege variations 
is that net divisible income increased $15,050; or, in other words, 
remained substantially the same as last year. The freight and 
express business has shown a gratifying increase on those parts of 
the Old Colony where it has been put in operation, but dt has 
not been possible even yet to secure all the necessary rights to 
carry freight over the whole of that system. With respect to tfe 
physical condition of the property, it has improved over that of 
last year. Liberal charges to operating expenses for maintenance 
have been supplemented by the expenditure of $1,574,680 for con- 
struction, reconstruction, and the purchase of additional rolling 
stock and other property. Whether or not it will be judicious to 
spend, during the coming year, the balance required to complete 
the reconstruction of the property will depend upon the general 
business situation, and the trustees do not intend to approve of 
any considerable new expenditures until that situation shall be 
clearer than it is at present.” The above-mentioned expenditure 
of $1.574.680 during the year has been divided as follows: Track 
construction. $158.080; track reconstruction, $393,048; cars and 
electrical equipment, $555,645; wire and bonding, $42.568; power 
stations, $294.111; land and buildings, $111,150; sundries, $20,073: 
total, $1,574,680. 
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TELEPHONE AND TELEGRAPH. 
KALAMAZOO, MICH.—The Home Telephone Company will es- 
tablish an exchange at Kalamazoo. 


TONOPAH, NEV.—The Nevada Consolidated Telephone and 
Telegraph Company has purchased all the rights, plant and equip- 
ment of the Pacific Telephone Company in this city. 


NEW YORK, N. Y.—At the annual meeting of the stockholders 
of the Southern & Atlantic Telegraph Company, G. W. E. Atkins was 
elected a director. Other directors were reelected. 


NORTH YAKIMA, WASH.—Changes and improvements in the 
telephone system at North Yakima, which have been under way 
during the last three months, have been completed, and the new 
system is in use. 


WARDNER, IDA.—The North Fork Telephone Company has re- 
ceived a franchise to erect poles and string wires at Wardner. 
The route of the line will be along the North Fork and the Idaho 
Northern right of way. | 


PHILADELPHIA, PA.—The Keystone Telephone Company, of 
Philadelphia, reports gross earnings for four months, including 
October, of $349,160. The expenses and taxes amounted to $183,730, 
leaving net earnings of $165,430. 


CLINTON, ILL.—A deal has been consummated resulting in a 
merger of the Central Union Telephone Company and the National 
Telephone and Electric Company. Under the new agreement sub- 
scribers to the latter company will have access to the long-distance 
service of the Central Union company. 


PITTSBURG, PA.—At the annual meeting of the Johnstown 
Telephone Company, in Johnstown, January 20, the stockholders will 
be asked to vote an increase in the capital stock of the company 
from $600,000 to $1,000,000 for the purpose of making extensive 
improvements to the plant of the company. 


EAU CLAIRE, WIS.—The Culbert Valley Telephone Company 
has been organized in the town of Seymour with the following 
officers: President and manager, J. J. Culbert; secretary and treas- 
urer, A. L. Clark. Arrangements have been made with the Wis- 
consin Telephone Company to connect with the Eau Claire exchange. 


CHESAW, WASH.—Chesaw and Molson parties have purchased 
the Pacific States Telephone Company’s line between Chesaw and 
Molson, in Okanogan county, Wash. In the western part of the 
county the Government forest service is associating with the people 
in the construction of a telephone line from the county seat into 
the Methow Valley, in the Washington forest reserve. 


CORTLAND, N. Y.—The Cortland Home Telephone Company, 
which for the past two years has existed practically in name only, 
no longer exists, as every share of preferred and common stock has 
been secured by the Empire State Telephone Company, one of the 
territorial divisions of the Bell Telephone Company. Practically 
all the preferred stock of the Home Telephone Company was ac- 
quired by the Bell company some two years ago, and the remain- 
ing stockholders have sold their shares to the Bell company at its 
original value. The common stock was taken in the first‘ instance. 


MOLINE, ILL.—A new franchise ordinance which will give 
the company permission to install an automatic exchange system 
in this city is to be sought by the Union Electric Telephone and 
Telegraph Company. The change from the present manual sys- 
tem to the automatic will necessitate complete overhauling of the 
plant and the installation of practically a new plant and new 
equipment throughout. Basing its claim on the benefits to be 
derived and the expenditure involved, the company will ask the 
council to relieve it of the franchise tax on its receipts, and to 
increase the maximum rate from $36 to $52 a year. 


SPOKANE, WASH.—The working out of plans now under con- 
sideration means that Dayton, Wash., and the wheat belt in the 
Walla Walla district, southwest of Spokane, will be part of the sys- 
tem which the Independent Telephone Company is organizing 
throughout the Pacific Northwest. The movement is supported by 
the Dayton Commercial Club and many of the prominent business 
men of the city. J. E. McGillivray, a representative of the In- 
dependent interests, and W. J. Brownell will organize a stock 
company to install the plant, which will have connections with 
Walla Walla and the surrounding towns in the district. 
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NEW PUBLICATIONS. 

“DISCUSSION OF PRESENT-DAY PROBLEMS”—This pamphlet 
has been published for the Empire State Gas and Electric Associa- 
tion and the Street Railway Association of the State of New York, 
and includes addresses made before a joint meeting of these or- 
ganizations at Madison Square Garden, New York city, October 1. 
The addresses were as follows: “Relation of the Public Service 
Commission to Corporations,” Hon. Frank W. Stevens, chairman 
Public Service Commission for the Second District, New York; 
“Electric Railway Situation of To-Day,” by Henry J. Pierce, presi- 
dent of the International Railway Company, Buffalo, N. Y.; “Con- 
trol of Gas Companies by State Commissions,” by Alexander C. 
Humphreys, president Stevens Institute of Technology, Hoboken, 
N. J.; “Public Control from the Corporate Standpoint,” by Everett 
W. Burdett. 


ANNUAL REPORT OF THE SUPERINTENDENT OF LIBRARY 
AND NAVAL WAR RECORDS—The annual report of the super- 
intendent of Library and Naval War Records to the secretary of 
the Navy, for the fiscal year 1907, has been published. Of Nava) 
War Records, Vol. 21 has been distributed, Vol. 22 has been com- 
piled and prepared for the printer, and Vols. 23, 24, 25 and 26 have 
been roughly compiled. These volumes include the operations of 
the Union and Confederate naval forces on the Mississippi river and 
tributaries. The general or final combined index has been begun, 
and a scheme of preparation adopted. The search for Confederate 
data has been continued by an agent authorized by Congress for 
that purpose. Progress has been made in the classification of books 
and revision of catalogues. The author-and-title card catalogue 
has been increased by the addition of cards for the books in as- 
sembled classes. The assembling of classes E (engineering), S 
(science), T (sociology), V (voyages), W (naval and military 
history), H (history, travel and adventure), has been completed. 
The number of volumes in the library acceded during the fiscal 
year was 801, including books and bound periodicals. The last 
accession number for the fiscal year 1907 was 40,143. 


NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—The Modoc Telephone Company. Capital 
increased to $10,000. 


COLUMBUS, OHIO—The Valley Power Company; 
$50,000. Incorporators: Harry A. Williams and others. 


REDLANDS, CAL.—Southwestern Home Telephone Company, of 
Redlands. $100,000, of which $3,500 has been subscribed. 


MILWAUKEE, WIS.—The Mineral Paint Electric Light Com- 
pany. An amendment enlarging the scope of its business and 
increasing its capital from $25,000 to $50,000. 


LOS ANGELES, CAL.—West Side Gas and Electric Company. 
$10,000, all subscribed. Directors: John W. Beardslee, Allen G. 
Carswell, C. Bamesberger, Sadie Carswell and Eva Hyatt. 


NEW MANUFACTURING COMPANIES. 
CHICAGO, ILL.—The Lounsbery Brothers Company has been in- 
corporated with a capital of $10,000 to do an electrical business. 
The incorporators are: H. F. Lounsbery, F. L. Pratt and A. A. 
Lounsbery. 


OAKLAND, ME.—The National Electrical Manufacturing Com- 
pany has been incorporated with a capital of $100,000. The officers 
are: President, G. S. Jewett, Norridgewock; treasurer, V. C. Tot- 
man, Oakland. 


SPRINGFIELD, ILL.—The Chicago Electric Equipment Company 
has been incorporated with a capital of $2,500 to do a manufacturing 
and contracting business. The incorporators are: William K. Yath, 
H. I. Keck, John W. Clark. 


EDUCATIONAL NOTE. | 

WINONA TECHNICAL INSTITUTE—The Winona Technical In- 
stitute, of Indianapolis, Ind., offers two electrical courses, in which 
particular attention to the practical side of the work is given. One 
course is on wiring and maintenance, and covers a year’s work of 
fifty-five weeks. The second course is in electrical engineering, and 
covers two years’ work of fifty-five weeks each. The faculty consists 
of Professor R. M. Murray, dean of engineering; Professor Satter- 
field, director of electrical department: Professor G. W. Dinkel, Jr., 
department of applied electricity; Professor J. H. Gertler, depart- 
ment of chemistry. 


Akron. 


- 
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PERSONAL MENTION. 
MR. LEROY P. SAWYER, manager of the Buckeye Electric 
Company, married Miss Jessamine A. Pike, a well-known vocalist 
of Cleveland, Ohio, on December 4. Mr. and Mrs. Sawyer are taking 


an extended trip throughout the South. 


MR. THOMAS J. LAWTON, who has been connected with the 
construction department of the Southern New England Telephone 
Company for a number of years, has tendered his resignation, and 
will hereafter be located in New York city. The construction de- 
partment of the New England company gave Mr. Lawton a farewell 
dinner on the eve of his departure. 


MR. H. J. PETTENGILL, due to ill-health, retired on December 
1 from the presidency of the Northwestern Telephone Exchange 
Company, which embraces, among others, the Northwestern Tele- 
phone Company, the Minnesota Central Telephone Company, the 
Duluth Telephone Company, Missabe Telephone Company and the 
Douglas County Telephone Company. Mr. Pettengill will devote 
himself to the Southwestern Telegraph and Telephone Company, 
operating in Texas and Arkansas, of which company he is also the 
head. A farewell banquet was tendered Mr. Pettengill on the 
evening of November 30, at the Minneapolis Club, by Vice-President 
C. P. Wainman, of the Northwestern company, when a loving cup 
was presented to him on behalf of the company’s officials. 


OBITUARY NOTES. 
MR. H. C. BONNEY, traveling auditor of the American Tele- 
phone and Telegraph Company, died of heart failure at the home 


of his daughter in Malden, Mass., on November 16. He had been 


in the employ of the company for twenty-nine years. 


MR. MORRIS F. TYLER, president of the Southern New England 
Telephone Company and formerly treasurer of Yale University, 
died suddenly on December 4 in New Haven, Ct. Mr. Tyler had 
been {ll only three days, but had been in failing health 
for two years. Death was caused by a stroke of apoplexy. 
Mr. Morris Frank Tyler was born in New Haven in 1848. 
His father, Morris Tyler, was at one time lieutenant-governor 
of Connecticut. He was graduated from Yale in the class of ’70 
and from the Yale law school in ’73. He was executive secretary 
for Governor Bigelow, of Connecticut, in 1881 and was professor 
of law at Yale from 1893 to 1899, when he was elected treasurer 
of the university. In 1873 he married Delia Audubon, daughter of 
Victor Gifford Audubon, the naturalist. Four sons survive him— 
Victor Morris Tyler, secretary of the Southern New England Tele- 
phone Company; Ernest Franklin Tyler, an artist in New York city, 
and Leonard Sanford Tyler and Audubon Tyler, of New Haven. 


MR. CHARLES PHILO MATTHEWS, professor of electrical 
engineering at Purdue University, died at Phoenix, Aviz., on Satur- 
day, November 23. Professor Matthews was of Vermont stock, his 
family going from that state to New York in 1852 where, at Fort 
Covington, he was born September 18, 1867. At the time of his 
death he was, therefore, a little more than forty years of age. He 
attended the St. Johnsbury Academy, at St. Johnsbury, Vt., gradu- 
ating from there in 1887. He then entered Cornell University, 
graduating from Sibley College with the degree of Mechanical En- 
gineer in 1892. In 1901 he received the degree of Doctor of Phi- 
losophy from his Alma Mater. Immediately after graduation he 
became instructor in physics and applied electricity at Cornell, 
serving in that capacity four years, until 1896. At that time he 
was called to Purdue and was appointed associate professor of 
electrical engineering. In 1905 he succeeded Professor W. E. Golds- 
borough as head of the school of electrical engineering, and from 
this time until his death he was continuously a member of the 
Purdue faculty. During Professor Matthews’ connection with the 
school of electrical engineering it has grown to be the largest in 
the country in point of numbers. In this development he has had a 
large share. His instruction was of the highest order, not only 
on account of his professional ability and training, but quite as 
much on account of his exceptional personality and gifts. He made 
valuable contributions to his science, his chief work being an 
investigation of photometric standards for arc lamps. This was 


done in connection with the National Electric Light Association. 


He directed all of the experimental work, designed the apparatus 
and prepared four reports, aggregating about two hundred pages. 
In this connection he devised and patented an integrating pho- 
tometer. This instrument received a gold medal at the Louisiana 
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Purchase Exposition. He was also collaborator in the production 
of text-books of physics and electricity with Professors Nichols and 
Shearer, of Cornell, and with Professor Esterline, of Purdue, and 
had published a number of papers on electrical subjects. He was a 
member of the honor fraternity, Sigma Xi. Professor Matthews 
was buried on November 25 at Fort Covington, N. Y. 


ELECTRICAL SECURITIES. 

A noticeable improvement in the stock market was evident last 
week, the recovery being continued. The upward movement, while 
irregular, was general, and substantial gains were made. The 
buying was mainly professional, the public apparently not yet 
having recovered from the shock of recent developments. Slow but 
steady improvement has been made in the monetary situation. 
Moderate gold imports were made, bringing the total imports 
engaged to date to $97,000,000. It is the general opinion, however, 
that the gold movement has ended. The bank statement for the 


_ week showed a reduction in the deficit to $46,210,350, reflecting 


the Improved monetary conditions. 

Dividends have been declared upon the following electrical se- 
curities: Indianapolis (Ind.) Street Railway Company: a regular 
dividend of 3 per cent on the common stock, payable January 1. 
Portland (Ore.) Railway, Light and Power Company: the regular 
quarterly dividend of 114 per cent on the preferred stock, payable 


January 2 to stockholders of record at the close of business De- 
cember 14. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 7%. 


New York: Closing. 
Allis-Chalmers common..................00. 636 
Allis-Chalmers preferred...........ccccccees 16% 
Brooklyn Rapid Transit..................06. 40% 
Consolidated GaS....... ccc ce ce cece 92 
General Electric......... 0... cece ccc ee eee 114 
Interborough-Metropolitan common.......... 8 
Interborough-Metropolitan preferred......... 20% 
Kings County Electric...............c0ce eee 80 
Mackay Companies (Postal Telegraph and 

Cables) ComMON.......... 0... cee we eee 53 
Mackay Companies (Postal Telegraph and 

Cables) preferred.............cceceeeuas 58 
Manhattan Elevated......... 0... ccc ccc ee eee 115 
Metropolitan Street Railway................ 27 
New York & New Jersey Telephone.......... 96 
Western Union............ 0... cc ccc ee 60 
Westinghouse Manufacturing Company...... 4614 


Directors of the Interborough Rapid Transit Company have de- 
clared the regular quarterly dividend of 214 per cent on the capital 
stock, payable January 2 to holders of stock and voting trust cer- 
tificates of record December 16. Books close December 16 and 
reopen January 2. 


Boston: Closing. 
American Telephone and Telegraph......... 103% 
Edison Electric Illuminating................ 200 
Massachusetts Electric.............c cc cee eee — 
New England Telephone.................... 105 
Western Telephone and Telegraph preferred. 52 

Philadelphia: Closing. 
Electric Company of America............... 8% 
Electric Storage Battery common........... 3314 
Electric Storage Battery preferred.......... 3314 
Philadelphia Electric (ex dividend)........ 6% 
Philadelphia Rapid Transit................. 17% 
United Gas Improvement................... 13% 

Chicago: Closing. 
Chicago Telephone. ....... cc... cece ee eecces 108% 
Commonwealth-Edison ..............00ceeee 79% 
Metropolitan Elevated preferred............. 46 
National Carbon common................00% 55 
National Carbon preferred..............000. 100% 


The Chicago Telephone Company has declared the regular 
quarterly dividend of 2% per cent payable December 31 to holders 
of record December 23. During November the Chicago Telephone 
Company gained 1,462 subscribers. The total telephones now in use 
number 200,665. 

The daily average of passengers carried during November by 
the South Side Elevated was 120,594, an increase of 26,313; North- 
western Elevated, 106,847, an increase of 13,609; Metropolitan Ele- 
vated, 151,518, a decrease of 953; Chicago & Oak Park Elevated, 
daily average of passengers, including transfers, for November, 
49,128, a decrease of 2,254. 
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ELECTRIC LIGHTING. 
CHICO, CAL.—L. D. Macy has been granted an electric lighting 
franchise by the city council. 


NEW HAVEN, MICH.—A ten-year street-lighting contract has 
been entered into with the St. Clair Edison Company. 


BERKELEY, CAL.—C. S. S. Forney has made application for 
permission to install a new lighting system in Berkeley. 


NEWBURGH, N. Y.—The Newburgh Light, Heat and Power 
Company has extended its service to the town of Milton. 


SHERBURN, MINN.—The municipal electric-light-plant propo- 
sition failed to carry at an election held to decide the question. 


PORTLAND, ORE.—The council has authorized the renewal for 
five years of the city’s contract with the Portland Electric Light 
and Power Company. 


HARVEY, N. D.—The secretary of the Commercial Club of Har- 
vey will be glad to hear from parties desiring to install and operate 
an electric light plant. 


ROCKFORD, ILL.—The Rockford Edison Company has changed 
its name to the Rockford Electric Company, and increased its 
capital stock from $350,000 to $1,000,000. 


TOPPENISH, WASH.—Everett Bohannon, who was recently 
granted an electric light franchise, has ordered the necessary 
material and will start work as soon as possible. 


HAZLETON, PA.—The Harwood Power Company, which is fur- 
nishing current to the Consumers’ company, is extending its wires 
to Lattimer. The service will be installed there in a few weeks. 


YORK, PA.—At a meeting of the Merchants’ Electric Light, 
Heat and Power Company it was decided to double the capacity 
of the present plant by the purchase of a 750-kilowatt steam turbine. 


CLINTON, OKLA.—The city council has granted an electric 
light and power franchise to F. Murch, of Hennessey, Okla., and 
contracted for twenty street lights. Work on the system will com- 
mence at once. 


SYRACUSE, N. Y.—A substation for Niagara power is being 
built by the Syracuse Lighting Company, at Solvay. The necessary 
apparatus has been ordered, and it is expected that the city will be 
illuminated by power from Niagara next April or May. 


ALLENTOWN, PA.—At a meeting of the citizens of McAdoo, 
Luzerne county, it was unanimously decided to sell or lease the 
borough electric light plant, the operation of which has proved a 
financial failure. Municipal ownership of the street-lighting 
facilities was one of the first principles carried out when McAdoo 
was incorporated, and for a time the plant paid. 


GOUVERNEUR, N. Y.—A project for utilizing the power from 
the falls at Sawyers Gorge, about two miles from this village, is 
being considered. The falls are situated on Sawyers creek. They 
are nearly forty feet in height and will give an abundance of 
power for the transmission of electricity to this village. It is the 
intention of the promoters, if the scheme goes through, to ask the 
village board for a franchise. 


SALT LAKE CITY, UTAH—The Utah Light and Railway Com- 
pany has submitted a proposition for street lighting. This is prac- 
tically as follows: The installation of 700 arc lamps of a new pat- 
tern at $72 each per year; total cost, $50,400. Four hundred 
incandescent boulevard lights at $25 each per year; total cost, 
$10,000. Total cost per year for lighting the city, $60,400. The 
present cost is $36,000, and this includes, all told, only 574 lights, of 
which about 450 are arcs of the old variety. 


SYRACUSE, N. Y.—Because the financial situation renders it 
{nexpedient for the Syracuse Lighting Company to make an in- 
vestment of $117,000 upon its system at this time, as is required 
by the provisions of the Hammond act before it may enter into a 
contract with the city of Syracuse for street lighting, no such 
contract will be made. The outcome of the conference was that the 
Syracuse Lighting Company should make such improvements to 
its system as it could without involving any large expenditure, 
with the understanding that the city is to continue to pay for its 
lighting service at the present rate of $68 per annum per arc lamp 
as laid down by the order of the former state gas and electricity 


commission. 
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ELECTRIC RAILWAYS. Í 
MANCHESTER, N. H.—The new electric line between Mar 
chester and Derry has been completed. It is eight miles in length. 


PHILADELPHIA, PA.—The Green Lane town council has 
granted a franchise to the Perkiomen Valley Traction Company for 
a line from Green Lane to Collegeville. 


THERMOPOLIS, WYO.—The Thermopolis-Hot Springs Electric 
Railway Company has ordered cars and supplies and expects to have 
the first electric railway in Wyoming in operation by February 1. 


CANON CITY, COL.—Work has been resumed on the Canon 
City & Royal Gorge Electric line and will be pushed until the line 
is completed. The franchises cover about twenty-seven mliles of 
trackage, which will cost $250,000. 


AKRON, OHIO—Thomas T. Childs and -others have made 
application for the incorporation of the Akron & Youngstown 
Electric Railway Company, with $100,000 capitalization. Work is 
to begin at North Jackson within thirty days, and the road is to 
be an air-line between Youngstown and Akron, and the final link 
between Cleveland and Pittsburg. 


AUGUSTA, GA.—Negotiations are being perfected for the At- 
lanta & Carolina Electric Railway Company, of Atlanta to secure 
an old survey of the Seaboard Air Line between Augusta and 
Athens, for an electric line from Atlanta to Augusta. The con- 
tract for the construction of the entire line from Augusta to 
Atlanta has been let to an Atlanta firm. 


LIMA, OHIO—The Lima & Toledo Traction Company announces 
the opening of its line north as far as Deshler, touching Bellmore. 
The line has been in operation north as far as Leipsic for some 
weeks and is completed as far as the Lucas county line, with fran- 
chises in the city of Toledo already acquired. The road will cross 
the Maumee at Waterville, where a reinforced concrete bridge is 
now in course of construction. Contractors have begun laying the 
rails in the connecting link between this city and Bellefontaine, 
and a portion of the line is to be opened for service out of Belle 


fontaine within sixty days. Permanent pressed brick stations will 
be erected in all villages. 


NORTH YAKIMA, WASH.—The Yakima Valley Transportation 
Company has decided to begin construction work in the Moxee 
Valley as soon as its construction work west of town is completed. 
The transportation company claims to have prior rights through 
the Moxee Valley, through which the Hanford survey also will 
run, and the local company is anxious to get into the field at 
once. James Barnes, local representative of the Hanford Irrigation 
and Power Company, announced some time ago that a survey was 
being made by his company for an electric line to this city. The 
Yakima Valley Transportation Company already has its survey 
through the Moxee Valley completed. 


MONONGAHELA, PA.—The application of the Monongahela & 
Carroll Street Railway Company to build a street railway in 
Monongahela has been approved. The capital stock is placed at 
$12,000, which is nominal, and the names of the directors ar? 
given as follows: E. B. Hartman, Jr, W. D. McBryar, E. W. 
Marshall, W. S. Walsh and W. E. Walsh, all of Pittsburs. Accord- 
ing to the terms of the ordinance the company is to post a bond 
in the sum of $5,000 with the city, within thirty days from the 
date of the granting of the charter, binding it to begin operations 
on the road and complete the same, ready to operate, within 
two years. It is the object of the company to continue the line 
up Pigeon creek to Bentleyville, and thence to Washington. 


VANCOUVER, B. C.—The British Columbia Electric Railway 
Company has bought a charter empowering the building of 8? 
electric railway between Vancouver and the international boundary 
line, at or in the vicinity of Blaine. The company has secured an 
option on the Lillooet river power plant, the water rights for 
which were secured two years ago by Hermon & Burwell, engineers 
and surveyors, of Vancouver. The charter purchased i8 & Dominion 
one, and gives authority for building to the boundary as well 
as the construction of a branch line to Chilliwack. No rights to the 
south of the boundary line were secured in connection with the 
purchase of the charter in British Columbia, though the former 
owners of the charter had an understanding with James A. Moore, 
of Seattle, that when the road was built it would be met at the 
boundary by a road built under a Washington state charter bY 
Moore and associates. 
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INDUSTRIAL ITEMS. 
THE CHARLES E. DUSTIN COMPANY, 11 Broadway, New York 
city, has issued a new catalogue of electrical and steam machinery 
for central stations, street railways and isolated plants. 


THE LOWE ELECTRIC COMPANY, 54 Vesey street, New York 
city, has ready for distribution some interesting literature devoted 
to “Conqueror” electric lighting outfits for Christmas-tree decora- 
tion. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
246 Summer street, Boston, Mass., announces that it has appointed 
James Goldmark, 83 Warren street, New York city, agent for its 
specialties. 


THE WILE POWER GAS COMPANY, manufacturer and engi- 
neer of producer-gas installations for power and fuel, announces the 
removal of its general offices from the Cutler Building, Rochester, 
N. Y., to 1688-1692 Columbus Road, Cleveland, Ohio. 


THE COOK STANDARD TOOLS COMPANY, Kalamazoo, Mich., 
has published a very interesting catalogue devoted to modern 
methods of maintenance. This company is the manufacturer of 
track drills, track tool grinders, car jacks, track jacks, cattle 
guards, etc. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., in “Trumbull Cheer” for December, calls attention 
to its combination switches and iron boxes with or without combi- 
nation switches. There is also considerable interesting matter con- 
taining several happy holiday suggestions. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, 170 South Clinton street, Chicago, IN., has published a new 
catalogue, No. 21, devoted to “Union” switch boxes. These boxes are 
made in sectional form, and it is easy to assemble a switch box 
for either metallic conduit or flexible conduit, with as many outlet 
holes as may be necessary for the work in hand. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., in 
bulletin No. 4,352, describes and illustrates type D direct-current 
instruments. These instruments are constructed upon the well- 
known D’Arsonval principle, and are designed for switchboard use. 
The bulletin gives dimension diagrams of instruments and shunts, 
full-size views of the scales, and data regarding catalogue numbers, 
capacities, prices, etc. : 


THE SANGAMO ELECTRIC COMPANY, Springfield, Il., has 
ready for distribution a new bulletin describing the Sangamo 
regular and switchboard type meters. The company has also 
issued a pamphlet entitled “About Sangamo Wattmeters,” which 
has been prepared for the purpose of giving comprehensive in- 
formation with regard to Sangamo meters and meters in general. 
Copies of these publications will be sent to engineers upon request. 


THE NATIONAL BATTERY COMPANY, Buffalo, N. Y., an- 
nounces that, owing to its daily increasing business, it has taken 
possession of the entire building at 236 West Fifty-fourth street, 
New York city, one door west of Broadway. This contains a great 
deal more floor space than the present office and depot. The com- 
pany will be fully equipped to handle everything pertaining to 
battery requirements of automobile manufacturers, dealers and 
owners, 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
in the December issue of “Graphite,” devotes considerable space 
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to matter commemorative of the Atlantic City convention of the 
American Street and Interurban Railway Association. There are 
several fine illustrations of the company’s exhibit, and typical views 
of Atlantic City’s prominent places. There are also reproductions 
of the sand figures, which attracted a great deal of attention at the 
recent couvention. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has published some very interesting 
literature containing a great many practical suggestions for the 
holidays. Among the electrical specialties for the holidays which 
this company announces are Christmas-tree lamp outfits, electric 
engines, medical apparatus, massage vibrators, alarm clocks, 
learners’ telegraph instruments, vest-pocket electric flash-lights, 
private line telephones, electric irons, hot-water heaters, portable 
desk lamps and call-bell outfits. 


THE BRISTOL COMPANY, Waterbury, Ct., is distributing three 
new bulletins covering Bristol electrical instruments. Bulletin No. 61 
describes recording voltmeters, and contains twelve pages. Bulletin 
No. 62 describes recording ammeters, and includes a description of 
a new form of portable instrument which is now being made by the 
company, and which is stated to be a very attractive piece of 
apparatus. Bulletin No. 63 is devoted to a line of recording watt- 
meters, and is somewhat larger than the others, containing nineteen 
pages. This bulletin, besides illustrating a new portable form 
of wattmeter, also shows a complete line of single, two-phase and 
balanced three-phase, alternating-current instruments. These bulle- 
tins will be sent to engineers upon request. 


THE H. B. CAMP COMPANY, 170 Broadway, New York city, has 
got out a striking pen-and-ink drawing illustrating the revolution 
in campaign methods which has been brought about by the tele- 
phone. This is entitled “From Waterloo to Mukden,” and shows a 
Japanese general, with his aides, conducting a battle by means of a 
field telephone that puts him in instant communication with all 
points of the field. In the background is the phantom of a military 
courier, such as were the main dependence for transmitting orders 
and reports at the time of Waterloo. The Camp company has also 
issued recently an interesting circular describing the various types 
of clay conduits for electric wires which it manufactures. Further 
details may be obtained by writing to any office of the company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1608, describes single-stage motor-driven centrifugal pumps 
for any capacity and condition of service within the range of their 
adaptability. Although the construction of these pumps is said to 
be the simplest yet devised, in order to secure maximum efficiency 
the design is carefully worked out to meet the requirements of the 
service for which each is intended. They are valveless and operate 
with very little vibration, rendering them useful for many kinds of 
service where pumps of other types cause considerable annoyance 
and expense. These machines are adapted for use as circulating 
pumps for cooling systems, surface or barometric condensers; for 
hot-water heating; for mine service; for industrial plants requiring 
the rapid circulation of large quantities of water, such as paper 
mills, tanneries, etc., or for operations that necessitate its eject- 
ment, as in drydock work, dredging, etc, and when water and 
ment, as in drydock work, dredging, etc.; and when water and 
material, gritty substances and the like, as they are apt to be 
under the conditions mentioned, such pumps offer an easy solution 
of the problem. The company will be pleased to send the bulletin to 
any one interested, upon request. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. , 


AMERICAN FOUNDRYMEN’S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


Secretary, Dr. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings second Friday of 
each month. 

AMERICAN MATHEMATICAL SOCIETY. 
50 West 116th street, New York city. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 

AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


Secretary, F. N. Cole, 
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AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ 
MISSOURI. Secretary, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month, 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Stanely, Royal Insurance Building, Mon- 
treal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day oť each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK 
National Electrical ‘Trades Association). 
Neilson, 80 Wall street, New York city. 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. Cheadle, Joliet, Ill. 


ASSOCIATION OF STATE OF 
Charles J. Sutter, 1220 Pine street, 


(Member 
Secretary, Franz 
Board of directors 
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ILLINOIS STATE ELECTRICAL ASBOCLATION, nonce H. E. 
Chubbuck, La Salle, Ill. ; 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West Thirty- 
ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, C. S. Norton, Indianapolis. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, Charles West, Allentown, Pa.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. Annual meet- 
ing, Chicago, Ill., January 21-23, 1908. 


IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 


Dubuque, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 


MISSOURI STATE ELECTRIC LIGHT ASSOCIATION. Secretary, 
C. C. Pierson, St. Charles, Mo. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George Schweer, Windsor, Mo. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Frederic P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. Next meeting, Omaha, 
Neb., January, 1908. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. Next annual meeting, March, 1908. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 


neering Societies Building, 29 West Thirty-ninth street, New 
York city. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January, 1908. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. ‘Ballard, Cleveland, Ohio. 


Secretary, 


MR eas 


December 14, 1907. 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. : 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 


RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. i 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-Treasurer, E. R. Buck, Hudson, S. D. Next meeting, 
Mitchell, S. D., January 8-9, 1908. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 
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TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 


retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 382 Ohio street, Chicago, Ill. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). Sec- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


DATES AHEAD. 


South Dakota Independent Telephone Association. Mitchell, 
S. D., January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. Next meeting, 
Omaha, Neb., January, 1908. 

Wisconsin Electrical Contractors’ Association. Next meeting, 
Milwaukee, Wis., January 15, 1908. 

Ohio Independent Telephone Association. Next meeting, Colum- 
bus, Ohio, March 19, 1908. 


Record of Electrical Patents. 


Week of December 3. 


872,324. MAGNETIC WEDGE. Sven R. Bergman, Lynn, Mass., as- 
signor to General Electric Company. A wedge of insulated iron 
wires for closing machine slots. 


872,329. CONTROLLER. Arthur T. Crocker, Schenectady, N. Y., 
assignor to General Electric Company. A locking controller. 


872,349. MOTOR-CONTROLLING SYSTEM. John D. Ihlder, New 
York, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. A controller with a pair of reversing switches and elec- 
tromagnetic means for locking them. 
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ATT IIIA 


872,351.—MANUFACTURE OF CALCIUM CARBIDE, ETC. 


872,351. MANUFACTURE OF CALCIUM CARBIDE, ETC. Jesse 
C. King, St. Catharines, Ontario, Canada, assignor to the Will- 
son Carbide Works Company of St. Catharines, Limited, St. 
Catharines, Canada. The fused carbide is discharged through 
a die as it solidifies. 


872,352. ELECTRIC FURNACE. Jesse C. King, St. Catharines, 
Ontario, Canada, assignor to the Willson Carbide Works Com- 
pany of St. Catharines, Limited, St. Catharines, Canada. The 
material to be treated is fed in continuously at the top of the 
furnace and drawn out in solid form from the bottom. 


872,356. MOTOR-DRIVEN BOAT. Hermann Lemp, Lynn, Mass., 
assignor to General Electric Company. The connection between 
engine and propellers is controlled by magnetic clutches. 


872,409. ELECTROMAGNETICALLY OPERATED MECHANISM. 
Johan M. Andersen, Boston, Mass., assignor to Albert & J. M. 
Anderson Manufacturing Company, Boston, Mass. An electro- 
magnetic locking device for an electromagnetic mechanism. 


872,430. ELECTRIC ALARM. Frederick I. Johnson, Barrington, 
R. I. A time-alarm system. 


872,432. ELECTRICAL APPARATUS. Charles J. Klein, New York, 
N. Y., assignor to Ralph Abraham Schoenberg, New York, N. Y. 
A casing for flush mounting of push switches. 


872,436. LIQUID METER. John W. Ledoux, Swarthmore, and 
Norman Z. Ball, Philadelphia, Pa., assignors to Simplex Valve 
and Meter Company, Camden, N. J. The flow through the 
meter is recorded electrically. 


872,474. ELECTRICAL MEASURING INSTRUMENT. William E. 
Sumpner, Birmingham, England. A phase indicator. 


872,503. MAGNETIC IGNITER. Charles E. Duryea, Reading, Pa. 
A make and break igniter. 


872,513. OIL-SSWITCH. Edward M. Hewlett, Schenectady, N. Y., 
assignor to General Electric Company. A _ two-position oil- 
switch. 


872,515. AUTOMATIC MOTOR-CONTROL APPARATUS. George 
H. Hill, Schenectady, N. Y., assignor to General Electric Com- 
pany. A device for controlling the operation of a motor con- 
troller. 


872,530. METHOD OF SEALING METAL IN GLASS. George H. 
Meeker, Media, Pa. An oxidizable metal is sealed in by press- 
ing the plastic glass around the metal, thus expelling the air, 
and reheating to close the joint. 


872,535. FREQUENCY CHANGER. Jakob E. Noeggerath, Schenec- 
tady, N. Y., assignor to General Electric Company. A combina- 
tion of two rotary converters. 


872,549. CURRENT CONVERTER. Leonard Wilson, Schenectady, 
N. Y., assignor to General Electric Company. An inverted 
rotary and an alternating-current generator mechanically 
coupled. 


872,550. INDUCTION MOTOR. Ernst F. W. Alexanderson, Sche- 
nectady, N. Y., assignor to General Electric Company. An in- 
duction motor with a variable number of poles. 


872,559. ALTERNATING-CURRENT MOTOR. Friedrich Eichberg, 
Berlin, Germany, assignor to General Electric Company. A 
commutator motor started by short circuiting the armature. 
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872,563. CONTROL SYSTEM. George H. Hill, Schenectady, N. Y., 
assignor to General Electric Company. A multiple-switch con- 
troller. 


872,569. SYSTEM OF INSULATION FOR HIGH-VOLTAGE ELEC- 


TRIC CONDUCTORS. Fred M. Locke, Victor, N. Y. A series 
of co-axial insulators nested together. 


872,570. RAILWAY SWITCHING AND SIGNALING APPARATUS. 
William Macomber, Buffalo, N. Y., assignor to General Railway 
Signal Company, Buffalo, N. Y. A system of motor-operated 
track switches. 


872,572. ELECTRIC-METER CASE AND SUPPORT. Thomas E. 
Murray, New York, N. Y. A method of mounting meter cases. 


872,581. ALARM APPARATUS. Lawrence W. Pennington, 
Worcester, Mass. An electric alarm for gas burners. 


72,535.—FREQUENCY CHANGER. 


872,598. HYGROMETER. George L. Warnken, Jamestown, Cal., as- 
signor to Warnken, Congdon, Coffer Company, Jamestown, Cal. 
An electrically controlled hygrometer. 


872,613. RAILWAY SIGNALING APPARATUS. Frank L. Dodg- 
son, and Winthrop K. Howe, Buffalo, N. Y., assignors to General 
Railway Signal Company, Buffalo, N. Y. A combined brake 
and signaling system. 


872,628. TELEPHONE PAY STATION. George A. Long, Hartford, 
Ct., assignor to the Gray Telephone Pay Station Company, 
Hartford, Ct. A pay station for automatic telephones. 


872,656. ELECTRICALLY HEATED CAN-CAPPING MACHINE. 
e H. Johnson, Utica, N. Y. An electrical soldering 
device. 


872,569.— SYSTEM OF INSULATION FOR HIGH VOLTAGE 
ELECTRIC CONDUCTORS. 


872,670. METERING PANEL-BOARD. Arthur C. McWilliams, 
Chicago, Ill. A panel-board providing connections for meters. 


872,680. AUTOMATIC RELEASER FOR FIRE-DOORS, FIRE- 
SHUTTERS, ETC. Henry J. Podlesák, Chicago, Il. A mag- 
netic door releaser. 


872,684. MOTOR-CONTROL SYSTEM. Walter J. Richards, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. A rheostatic 
controller. 


872,708. INDUCTION MOTOR. Bernard A. Behrend, Norwood, 
Ohio, assignor to Allis-Chalmers Company, and the Bullock 
Electric Manufacturing Company. Fan blades, integral with the 
rotor rings, engage with the end lamine of the core. 


872,720. CONTROLLER-OPERATING MECHANISM. Carl Flem- 
ing, Norwood, Ohio, assignor to Allis-Chalmers Company, and 
the Bullock Electric Manufacturing Company. An automatically 
released controller. 
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872,724. SYSTEM OF DISTRIBUTION. Edward M. Gerry, Nor- 
wood, Ohio, assignor to the Bullock Electric Manufacturing 


Company. The power-factor of the system is controlled by a 
synchronous motor. 
872,756. INSULATOR. rederick C. Scherer and Henry C. Fash- 


baugh, Columbiana, Ohio. A double-slotted insulator. 


872,759. ELECTROLYTIC SHIP-BOTTOM PROTECTOR. John H. 
Schoneberger and George W. Frazier, Allegheny, Pa., assignors 
to Pittsburg Electrolytic Manufacturing Company. Means for 
passing a current between the ship’s bottom and an insulated 
electrode. 


872,802. TROLLEY. Gustav Ehmann, Canton, Ohio. The harp has 
a slight longitudinal movement. 


872,824. ELECTRIC TELEGRAPHY. Isidor Kitsee, Philadelphia, 
Pa., assignor of one-half to William J. Latta, Philadelphia, Pa. 
A system employing two lines and two polarized relays. 


872,708.—InpucTion MOTOR. 


872,829. ELECTRIC CIRCUIT CONTROLLER. Harry W. Leonard, 
Bronxville, N. Y. An automatic release for rheostats. 


872,832. TELEPHONE-BOX HANGER. John G. Malaby and 
Charles E. Oxford, Foreman, Ark.; said Malaby assignor to said 
Oxford. A wire screw hook. 


872,843. SEMAPHORE SAFETY-ALARM. George L. Pettygrove, 
Berkeley, Cal., assignor of one-half to C. E. Loofbourrow, Oak- 
land, Cal. The removal of a train order automatically sets 
the semaphore. 


872,878. ELECTRODE. Robert J. Wisnom, Virginia City, Nev. A 
metallic oxide electrode. 


872,898. TROLLEY HARP. James L. Chase, Ayer, Mass., assignor 
of one-half to Ralph J. Joslin, Webster, Mass. The halves of 
the harp are hinged. 


872.936. TUNGSTEN ELECTRIC INCANDESCENT LAMP. John 
A Heany, York, Pa. The filament is hung in loops from an 
insulating support. 


872,936.—TUNGSTEN ELECTRIC INCANDESCENT LAMP. 


872,938. SYSTEM OF CONTROL. George H. Hill, Schenectady, 
N. Y., assignor to General Electric Company. A control system 
for a number of motors. 


872,939. SYSTEM OF MOTOR CONTROL. George H. Hill, Sche- 
nectady, N. Y., assignor to General Electric Company. A speed 
and direction controlling device. 


872,985. ART OF PRODUCING: ALUMINUM AND OTHER 
METALS. Henry S. Blackmore, Mount Vernon, N. Y. A sub 
stance containing aluminum is electrolyzed by means of & 
carbide electrode. 


872,986. ELEVATOR. John W. Brown, East Sheen, England. An 
hydraulic ram, actuated by a motor-driven pump. 


872,993. INSULATOR. Arthur S. Deem, Reading, Pa., assignor 
of one-half to Isaac Bear, Reading, Pa. An insulating cleat. 
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ARCHITECT’S IDEAS ON ILLUMINATING 
. PROBLEMS. 

At the recent meeting of the Hluminating Engineering So- 
ciety a paper was read by Mr. Bassett Jones, Jr., which, under 
the caption of “The Relation of Architectural Principles to 
Illuminating Engineering Practice,” discussed various problems 
of illumination from the standpoint of the architect. The paper 
was not only of unusual interest on account of the author’s de- 
cided views and his earnest method of presenting them, but be- 
cause it dwelt on a phase of the whole question which until re- 
cently has been but little discussed. The illuminating specialist, 
in his enthusiasm to reform illuminating practice, which to 
his trained eve is in such a woful condition, has been ener- 
eetically criticizing things as he finds them. He has been telling 


THE 


us what practices are wrong, and why; how matters should he 
set right; and he has not hesitated to lay the blame for what 
he holds to be bad practice where he thinks it belongs. In 
fact, whenever he has seen a head, he has hit it, and heads have 
heen plentiful. 

Naturally the architect, being the one responsible for the 
building as a whole, has received his full share of punishment, 
hut until recently little or no attempt has been made to defend 
him from the charge that he gives too little attention to the arti- 
ficial lighting of his buildings. On two previous occasions Mr. 
Jones has had something to say on this matter, and in the last 
paper, the one referred to above, he goes to some length to ex- 
plain how the architect views the question of lighting. What 
the architect wants is an illumination in harmony with the sur- 
roundings; in other words, he cares more about the quality of 
the illumination than the quantity, and his charge against the 
illuminating engineer is that the latter puts quantity before 
Mr. Jones tells us what he means by a suitable illumi- 
In fact, he carries the 


quality. 
nation, and why this is so necessary. 
matter back to fundamental principles, for, he says, upon their 
development in wsthetie feeling depends the welfare of a people. 

Mr. Jones certainly defends the architect’s views ably, and 
all will agree with a part at least of what he says; but when he 
wishes us to forego many of the advantages incidental to the 
new forms of iluminants which we have developed, he must 
bring forward stronger proof. We are willing to have the ar- 
chitect tell us what he believes is suitable illumination, but we 
can not accept the dictum that only those methods and devices 
modeled after the practice of the ancients are good. Archi- 
tecture, perhaps, has made no advance during the past centuries, 
but engineering has. The architect of the old days used those 
methods of illumination which were available, but even these 
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were improvements over still older methods, when the only 
light available came from the fire on the hearth or altar; and 
if he had had what we moderns consider better methods, we bce- 
lieve he would have used them to good effect. We to-day are 
fortunate in having made great strides in our methods of pro- 
ducing artificial light, and it is certainly not to be expected 
that we should forego all the advantages which these new meth- 
ods bring except in so far as they can be applied to reproduce 
or modify the crude methods of long ago. To demand this is, 
in a way, as unreasonable as it is to ask the builder to use only 
the old methods of construction. 

There is no excuse to-day for any unnecessary waste. When 
a certain lighting effect is wanted this should be obtained in the 
most efficient way possible. It is absurd to place lamps within 
a room to light it and attach them to fixtures which cut off a 
large part of the light and throw much of the rest where it is 
not wanted, a practice which reminds one of the White Knight’s 
“plan to dye one’s whiskers green and always use so large a fan 
that they could not be seen.” The old fixtures were intended 
for flaming illuminants, and necessarily these had to be sup- 
ported from below, and to insist that the designer of electrical 
fixtures must follow these old patterns is asking him to throw 
away the advantages going with his systems and to adopt a type 
of fixture which is very often not at all suitable. 

Mr. Jones’ paper on the whole will serve a very useful pur- 
pose, as it not only indicates that some of the blows aimed at 
the architects have gone home, but also shows what his ideas 
are and where pressure should be brought upon him to convince 
him that there are other and better methods than those which 


he suggests. 


ENGINEERING EDUCATION. 

In his annual report to the board of directors of Cornell Uni- 
versity, President Jacob Gould Schurman explains the work of 
the university during the past year and takes occasion to express 
some interesting views on the subject of technical education. 
During the past ten years there have been important changes 
in the curriculum as usually laid out for engineering students. 
These changes have been necessary in order better to adapt the 
courses to the rapidly developing professions and arts, and also 
because of a somewhat different position in the world which the 
engineer seems to be taking. The engineer of to-day is coming 
to be more a director of men and of forces than an actual 
worker, and his education must, therefore, be somewhat broader 
than can be gained by a mere drilling in science and its appli- 
cation. Engineering problems to-day involve much more than 
the mere laying of a road or the building of a dynamo. It is 
necessary not only to make the machines work together properly, 
but the whole system must be made to fit in with the conditions 
of the place where it is to be installed. The increasing impor- 
tance of such systems in our every-day life has increased the im- 
portance of the position occupied by the engineer himself, and 
to fit him properly to meet the changed conditions it is desira- 
ble that his training should be somewhat broader than that given 
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in the old technical courses. It is the realization of this which 
has been bringing about the changes in the college which have 
been referred to. ? 

In regard to these changes President Schurman says that 
the courses at present offered, while excellent in the education 
which they furnish, suffer from a lack of liberal culture and 
from the disadvantage of being limited too closely to the field 
of mathematics and physical science. He does not mean that 
all the work is restricted to these fields, because at almost every 
college some non-technical work is required, or allowed; but he 
thinks that there is not enough time given to it; that the modern 
engineer, if he is to be truly educated, needs a training broader 
than physical science and technical studies can give him; that 
he needs the culture of the humanities, and that liberalizing and 
expansion of mind comes from the study of literature, history 
and philosophy. But the question is, How is he to obtain this? 

President Schurman suggests a remedy which has been of- 
fered previously; that is, the lengthening of the course, making 
it, say, six years instead of four, and requiring about two years 
of additional genera] non-technical work. He realizes that a 
course of this kind can not be put into general operation at the 
present time, as the conditions are not ripe for it, so he sug- 
gests, as a compromise, that the course be made five years, with 
one year of general work, and at the same time the student be 
allowed to take, as an alternative, the six-year course, which 
may be done at present at a number of institutions, and in this 
way obtain his second degree. He says that he thinks the time 
has come when this fifth year might be insisted upon at some 
of the colleges; that this would make it possible for engineers 
to secure some culture from the humanities, and that it would 
awaken interest and stimulate tastes which would lead the stu- 
dents to follow these studies after graduation. 

It is not likely that any course can be laid down now to re- 
main unaltered for any considerable length of time. The en- 
gineering courses must necessarily go through those stages of 
evolution corresponding to the changes in methods to improve- 
ments and to the introduction of new processes which are con- 
tinuously taking place, and it seems almost inevitable that some 
lengthening out of the course will eventually become necessary. 
But it is also true that not all young men who take electric»! 
courses become practicing engineers. For many of them 8 
four-year course is ample, and only the select few need take the 
additional work. 

It should be remembered that the degree given on the comple- 
tion of the four years of work, at the greater number of our tech- 
nical colleges, is not an engineering degree; it is only a bache- 
lor’s degree. The engineering degree is reserved for those who 
do an additional two years’ work. It is now recognized that a 
bachelor in engineering is not an engineer, and can not pre- 
tend to be such until he has had a good deal of additional ex- 
perience. With this in mind it would be highly proper, 
in many cases at least, to cut down some of the technical work 
which is now offered and substitute for it studies tending to 
give the student a broader view. If the technical course lays 
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through a foundation in fundamentals and in theory, the applica- 
tion may be left, to a large extent, to be learned later. In lay- 
ing these foundations the student will necessarily pick up a 
great deal of practical information on present-day methods. 
Bearing in mind that it is the methods which change from year 
to year, and not the principles, but little is lost if the time de- 
voted to such studies of methods is cut down. 

But while such an arrangement is desirable, the proper 
reason for it should be understood. There is no reason 
why a scientific study should not be as _ éducational 
as a study of history, and there is no reason why a 
man who has devoted most of his time to scientific work should 
be considered less cultured than one who has spent his days 
in reading history. In fact, from the scientist’s point of 
view, the other man is just as uncultured as he himself is, al- 
though it must be admitted that the general opinion is other- 
wise. But, why should it be that a classic student may display 
the deepest ignorance regarding scientific matters, while the 
finger of scorn is leveled at a physicist should he so much as 
misplace an accent on a word? Hence, we do not like the ar- 
gument that the technical student should take outside work for 
cultural purposes. Rather, it should be said he should do this 
in order to learn what the rest of the world is thinking about, 
so that he may not only be more useful to his fellowmen, because 
he can then get in touch with them more easily, but also for 
his own sake, in order to take him out of the narrow path 
in which his daily work is apt to lead him; to interest him in 
other things in order that he may come back to his own special 
task with renewed vigor. 


DIAGRAMS OF ILLUMINATION. 

A very interesting paper was presented at a recent meeting 
of the Association of Edison Illuminating Companies by 
Dr. Clayton H. Sharp and Mr. P. S. Millar, which deals with 
the various distributions given by a number of lighting ar- 
rangements. This paper, which. was entitled “Experimental 
Data on Illuminating Values,” is published in condensed form 
on another page of this issue. 

One of the interesting features of the paper is the method 
adopted for presenting the results of each test. A diagram 
showing the uniformity of illumination is constructed by con- 
necting all points having a given intensity by means of a line, 
and these lines of equal illumination—“equilucial lines” the 
authors call them—show at a glance the character of the result. 
These lines represent on the diagram what the contour lines 
do upon a map, showing at once where the illumination varies 
rapidly and where it is more uniform. A number of such dia- 
grams, presented side by side, tell more at a glance about the 
distribution obtained by systems which they represent than a 
tedious study of a tabular report. The diagrams, of course, 
show only the distribution of the light, but complete data for 


the tests are given in the article. 
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A PROMISED COMMERCIAL APPLICATION OF ELEC- 
TRIC TRANSMISSION OF PICTURES, 


Of the various systems of transmitting pictures from photo- 
graphs over a telegraph wire, that developed by Korn, to which 
frequent reference has been made, seems to have been brought 
to the highest stage. By indefatigable work this inventor has 
overcome a great many of the obstacles which rendered earlier 
attempts less successful, and he has now, if reports be true, 
brought it to a point where he can reproduce quickly, clear and 
satisfactory prints at the receiving end of his line of a photo- 
graph or drawing at the transmitting end. 

In this system, as in practically all of the others which 
have been brought to any practical working plane, use is made 
of a selenium cell which is sensitive to light—that is to say. 
the resistance of selenium, when in a particular condition, 
changes with the amount of light falling upon it. If, then, a 
small beam of light be thrown through a photographic negative 
and allowed to fall on the selenium cell and then the negative 
be moved so that the beam travels slowly so as to pass over 
the entire surface of the negative, a current may be caused 
to vary by the change in the resistance of the selenium cell, 
and these variations may be used at the receiving end to produce 
a reproduction of the original. The method employed by 
Korn is to cause the variation in current to affect a small shut- 
ter at the receiving end so as to cut off, more or less, a beam 
of light falling upon a sensitive film. This film is made to 
move in synchronism with the negative at the transmitting end, 
and thus the reproduction is secured. | 

The difficulties others have met with have been to overcome 
the hysteresis, or time-lag, of the transmitting selenium cell, 
and those which are always met when attempting to maintain 
two mechanisms in synchronism over a single wire, which is 
also transmitting the message or picture. The former difficulty 
has been overcome by placing a second selenium cell at the 
receiving end, and by a sort of Wheatstone bridge arrangement, 
the hysteresis of the second is made to compensate for that of 
the first cell. The problem of synchronism has been simply 
solved by driving the receiving mechanism a little faster than 
the transmitting, and then holding it back for a brief instant 
during each revolution until the transmitting device catches up. 

The latest reproductions of the work of this system show 
a great improvement upon the early ones, which seems to indi- 
cate that the method has now reached a fairly practical stage. 
At least, this is indicated by the statement that a Paris news- 
paper, L'Illustration, is going to try the system, and is 
arranging for this at Paris and at a number of other European 
cities. L'Illustration is a weekly paper which depends a good 
deal upon photographs for illustration, and if, by means of the 
new system, it can save several days in transmission, a week 
may be gained in the publishing of a picture. ‘The results will 
be watched with interest everywhere, for the success of this 
trial may lead to a wider application. There are various uses 
for which such a quick transmission of pictures would be of the 


greatest value. 
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LORD KELVIN DEAD. 


THE FAMOUS PILYSICIST PASSED AWAY ON 
TUESDAY, DECEMBER 17. 


Although forewarned by reports of his 
serious illness, the entire scientific world 
was shocked to learn on Wednesday morn- 
ing that Lord Kelvin had died at 10.15 
on the night of December 17 at Glasgow. 
He had been suffering for two weeks froin 
serious complications. For twenty years 
past he had been suffering from facial 
neuralgia and had borne it with patience 
vo that few realized that he was suffering. 

Personally Lord Kelvin was one of the 
most charming of men; his modesty and 
the way in which he inspired affection in 
all who met him, and the interest and 
sympathy which he showed toward every 
one, endeared him to all. 

Probably no one has contributed more 
to the development of physical science 


than Lord Kelvin; not only was he the © 


leader of his own time, but he was cer- 
tainly one of the most remarkable men of 
all ages. 

His work in science, while devoted 
mainly to physics, was often turned to 
other fields, and he did not disdain to use 
his great knowledge for putting scientific 
discoveries to actual use. In fact part of 
his work of the most immediate impor- 
tance was that which he gave to develop- 
ing useful electrical methods and ap- 
paratus. He is known as the father of 
electrical engineering, and surely no one 
has done more to put this profession on a 
scientific basis, and in this way raise to a 
high standard the entire engineering pro- 
fession. i 

lord Kelvin was the son of William 
Thomson and was born on June 25, 1824, 
at Belfast, Ireland, where his father at that 
time was professor of mathematics. In 
1830 the Thomsons removed to Glasgow, 
as his father had been appointed professor 
of mathematics at the university there. 
William was then eight years old, and at 
the age of ten he wac sent to school, and 
a year later he entered the university at 
Glasgow, where he soon distinguished 
himself by taking first prizes in mathe- 
matics. 

From this time until 1899, when he 
gave up his professorship, with the ex- 
ception of six years spent as a student at 
St. Peter’s College, Cambridge, and a short 
time in Paris, he was connected with the 
University at Glasgow, either as a student 
or a member of the faculty. In order that 
his almost lifelong connection might not 
be severed he registered as a matriculate 
after his resignation. 

The abilities of this great man are hard 
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to chronicłe. 
brought him a reputation was in mathc- 
matics. In fact his defense of Fourier’s 
theorem in harmonic analysis, written in 
1840, when at the age of sixteen, was the 
first paper he published. 

In 1846 he was appointed professor of 
natural philosophy at Glasgow. At that 
time he was only twenty-two years old, 
but even then he was recommended for 
the position as “the first man ‘of science in 
the rising generation in England.” Dur- 
ing the following years he gave much at- 
tention to geological theories, using with 
wonderful effect his great mathematical 
skill. . 

Tt was in telegraphy that he showed his 
remarkable combination of mathematical 
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ability and mechanical ingenuity which 
distinguished his work. Land telegraphy 
had been fairly well established and a num- 
ber of shorter cables laid successfully, but 
these gave some trouble, and the theory 
of their behavior was not clearly under- 
stood. Thomson took up the subject and 
worked out a mathematical theory, show- 
ing how the behavior of the cable depended 
upon its dimensions and how it might be 
improved. It was at this time that he 
used the hydraulic analogy to make clear 
to those readers who could not follow the 
mechanical argument. This notable ac- 
complishment led to his appointment as 
electrician for the Atlantic Telegraph 
Company, and he assisted in laying the 
first Atlantic cable in 1857, after two un- 
successful attempts. In this work Thom- 
son was the main reliance, not only for 
his grasp of the physical theory, but for 
{he mechanical skill displayed in overcom- 
ing the difficulties of the work. 


His earliest work which - 
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He invented his galvanometer to aid in 
the work and showed the necessity for 
using pure copper, requiring the company 
to specify for the first time copper of 
“high conductivity” for the cable. The 
failure of this cable, due to mechanical 
imperfections merely, encouraged him to 


. continued study, which led to the success- 


ful laying of the second cable in 1866, 
whereby permanent communication was 
established. 

In recognition of his great service in 
this work he was knighted, and under the 
name of Sir William Thomson he was 
long affectionately known. F 

His taste of sea life while laying the 
cable brought to his attention the imper- 


{ections of the mariner’s compass in those 


days, which resulted in the invention of 
the greatly improved instrument which to- 
day is the standard of the world. ; 

His theoretical knowledge enabled him to 
predict certain phenomena; one of these, 
known as the “Thomson effect,” is at the 
present time of particular interest due to 
recent discoveries in physical science. 

He was one of the strongest advocates 
of the adoption of an absolute system of 
physical units, and was chairman of the 
first committee on electrical standards ap- 
pointed by the British Association. 

During the seventies and early eighties 
he gave considerable thought to electrical 
applications, designed a number of dyna- 
mos and showed, in 1879, that economical 
high-tension electrical transmission was 
possible. “2 | 

In 1892 he was raised to the peerage 
and upon him was conferred the title of 
Lord Kelvin. 

He delivered an important series of lev- 
tures at the Johns Hopkins University in 
Baltimore in 1890; he was chairman of 
the International Niagara Commission 
which awarded prizes for the plans for 
generation and transmission of power 
from Niagara Falls. 

He visited this country in 1897 and 
again in 1902. In 1896 there was a great 
celebration at Glasgow in honor of his 
fifty-seventh‘vear as professor at that un- 
versity. 

Even within the last few years he had 
shown no lessening of mental activity and 
had taken an important part in the discus- 
sion of the most recent physical problems. 

His death leaves a vacancy which no one 
to-day can fill. 


President Robert C. Clowry 
Commended. 

At a meeting of the directors of the 
Western Union Telegraph Company. held 
in New York city on December 11, the 
following resolution was adopted : 

“Resolved, That the appreciation of the 
directors is due to Col. R. C. Clowry and 
the executive officers of the company for 
the tact, discretion and prudence with 
which they have treated the situation a11:- 
ing from the strike of operators.” 
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The Electric Lighting of the Stuyvesant Theatre, 


New York City. 


David Belasco’s New Theatre, in West Forty-fourth Street, Equipped with an Elaborate System of Switchboards, 
Dimmers and Lighting and Auxiliary Services. 


HAT is probably the most mod- 
W ern theatre in the country has 
been built by David Belasco 

on West Forty-fourth street, between 
Broadway and Sixth avenue, New York 
city. The Stuyvesant Theatre, in addi- 
tion to its other magnificent appoint- 
ments, has been equipped with a very 
elaborate and at the same time very prac- 
tical system of electric lighting, under 
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has been made can be had from an in- 
spection of this view. 

On’ the switchboard are mounted six- 
teen two and three-pole knife switches 
with enclosed fuses and five meters. From 
this switchboard two sets of mains are 
carried to the theatre stage board, one for 
the incandescent lamps on the stage and 
in the auditorium, and the other for all 


are lighting. 


Fic. 1.—Main SERVICE SWITCHBOARD. 


the direction of the architect, George 
Keister, and Mr. Belasco’s chief. elec- 
trician, Louis Hartmann. 

The theatre uses Edison service, and 
the company’s connections come through 
two sets of underground mains to the 
main service board located in the elec- 
trician’s room in the cellar of the 
theatre building. An illustration of this 
board is shown in Fig. 1, and a good idea 
of the care with which the aalan oN 


On the main service board are mounted 
the necessary service meters; three two- 
wire meters for incandescent lighting and 
power, and one three-wire meter for 
front-of-house lighting. There are also 
mounted on this board ten double-pole 
switches, which operate two-wire, 220-volt 
motors for driving ventilating fans, house- 
pump, fire-pump and aie irea 


apparatus. 
The theatre is aad with a triplex 


cylinder, direct-connected, twenty-five- 
horse-power pump, connected and con- 
trolled by a Cutler-Hammer solenoid out- 
fit with hand-starter, speed-regulating de- 
vices and pressure regulators. 

From the main service board there are 
two sets of feeders, one of 1,500,000 cir- 
cular mils for all incandescent lighting, 
and an arc feeder of 800,000 circular 
mils for all are pockets for the stage. 
There are provided directly underneath 
the switchboard two 1,000-ampere, three- 
pole, single-throw switches for the control 
of the Edison service. 

The stage and auditorium lighting, in 
the main, is controlled from a splendid 
Monson slate switchboard twelve feet 
long and six feet high. This board is 
built up of polished panels, erected on 


heavy angle-iron thoroughly reinforced 


and well braced. The slate for this board 


has been selected with exceptional care, 
due to the large number of small holes 
which had to be drilled ‘in the board. 
The main stage board is shown in Fig. 2, 
and a diagrammatic representation of this 
board appears in Fig. 3. The board con- 
tains sixty-nine switches and fifty-nine 
dimmers. The dimmers are of the 
standard Ward Leonard pattern, and in 
addition to these there are two Ward 
Leonard grid-type house dimmers. The 
dimmers are all mounted above the main 
switchboard, and the distribution panels, 
or centres of distribution, are assembled 
on Monson slate directly below the main 
switchboard, thoroughly enclosed in sub- 
stantial iron cabinets fitted with hinged 
doors and locked. Between the floor of 
the main switchboard and the distribu- 
tion cabinets there is a sloping chamber 
enclosed in sheet iron, with hinged covers, 
so arranged that any cable or group of 
cables may be pulled and examined with- 
out taking up the floor of the lighting 
gallery. 

This is the first example of a dimmer 
board equipped with rod-drive dimmers. 
The connection between the dimmer-arm 
and the actuating lever is made by three- 
eighths-inch iron pipe. There are no live 
connections whatever on this main switch- 


On the secondary sub-panel the 


beard. . 
one-inch 


switches are mounted on 
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Monson slate. A diagrammatic view of- 


this switch connection is shown in Fig. 


4. This demonstrates the operating po- 
sitions of the switch lever, which consists 


principally of two toggle-joints connected 
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The master controller shaft 
meshes in a worm gear and turns the 
dimmer shafts by means of beveled-gcar 
The_ diagram (Fig. 3) 
shows how the master controller shaft 


reverse. 


connections. 
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together by an insulating joint in the may be locked on either side of the dim- 


centre. The switches used in this in- 
stallation were made by the W. S. Hill 
Electric Company. 


As may be seen from the illustration, 
showing the front of the main board, 
the dimmer shaft may be worked from a 
master controller equipped so that any 
shaft may be operated either forward or 
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spring interlocking device which makes 
it possible to bring the lamps up to any 
degree of intensity and keep them at this 
point, irrespective of the further rotation 
of the dimmer shaft; or the dimmer han- 
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Fic. 2.—MarN DISTRIBUTION AND DIMMER BOARD. 


. 
i 2-0 


Fie. 3.—DIAGRAMMATIC ARRANGEM 


ENT OF MAIN DISTRIBUTION 


mer shaft. 


Referring again to Fig. 3, the scheme 
of connections may be understood. At 


TION BoanD. 
the extreme left the main switches, when 
thrown, excite the bus-bar for each indi- 
vidual dimmer and switch section. The 
switch and dimmer handles correspond- 


ing to each section are arranged with a 


dles may be set in certain positions and 
arranged to trip in, and all come up or 
all change simultaneously. Another fea- 
ture of the interlocking arrangement pre 
vents the dimmer handles from over-trav- 
eling. Each dimmer handle is provided 
with a roller bearing in the yoke between 
the two meshing contacts, which rotates 
upon an eccentric fastened to the board. 
As the movement of the dimmer shaft 
brings the dimmer handle up to the com- 
pletion of its travel, it is thrown out of 
mesh with the dimmer shaft, and any 
other scheme of lighting which it may be 
necessary to carry out from this dimmer 
shaft may go on without reference to the 
dimmer handle which has completed its 
travel. 

At the lower right-hand end of the 
board the main switches are located. The 
main arc switch, the main house switch 
and the main stage switch have each 8 
capacity of 1,000 amperes. This ada 
board was designed and built by James i 
Pennefather, 105 West i eke 
street, New York city, and ig an exampie 
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of the most modern theatrical switchboard 
construction. 

From the main switchboard separate 
circuits are carried to eighty-eight stage 
pockets, to a number of distributing pan- 
els, to the pockets on the lighting 


bridges, the fly galleries, and the foot- 
lights and border lights and strip lights. 
There are five strip or border lights, each 
equipped with sixty-five white lamps, 
sixty-five red lamps, seventy-five blue 
lamps and sixty-five amber lamps, 
all of thirty-two candle-power. There 
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and sixty-six amber lamps in the footlight 
section, all of thirty-two candle-power. 
The white lamps are all in the bottom row, 
and the other colored lamps are in two 
rows,, staggered so as not to interfere 
with each other. The lamps are wired 


Fie. 4.—LEVER ARM AND Switcu. 


through iron conduit, and “Federal” recep- 
tacles are installed in two-gang iron boxes 


with covers of special design to meet the 


latest underwriters’ rules. Each individ- 
ual circuit runs through a large wiring 
steel gutter located underneath the apron 


of the stage, this gutter being equipped 


Fig. 5.— DISTRIBUTION CABINET. 


is also a large panorama border in 
semicircular form, containing 220 thirty- 
two-candle-power lamps. The footlights 
contain seventy white lights arranged 
in seven circuits. Any section of 
the white light can be cut in to reveal 
any particular part of the stage. There 
are also sixty-five red, seventy-two blue 


with sliding covers, so that any fault may 
be easily located. | 
The strip or border lights are supplied 
by forty-eight strand No. 12 B. & 5S. 
conductors. These conductors are bunched 
in the cable and a fire-resisting braided 
covering is placed around all. This cable 
runs from the centre of distribution below 


= eighteen separate controllers. 
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the main switchboard up to the gridiron 
at the top of the fly gallery, across the 
grid to a position from which it drops 
straight down to the end of its particular 
border. By a system of looping the cables 
over a special cradle, all slack is constantly 
taken up and the cable is allowed to follow 


_ the movement of the border. In changing 


the position of a border, all that is nec- 
essary is for the gripman to pull the proper 
cable whip, the conductor and border sys- 


tem being so counterweighted that it au- 


tomatically takes care of itself, 

In wiring the border lights the three- 
wire-system of distribution ig used. In 
each of the outside wires a dimmer is in- 
troduced, these outside wires going to each 
half of the border circuit. The neutral is 
run straight through and connected to the 
middle point of the border circuit. In 
this way, by a proper manipulation of the 


dimmer handles, one-half of the border , 


can be kept dark while the other half is 
being brought up or while any number 
of combinations are being effected with the 


different colored lamps in that half ; or 


both halves of the border can be brought 
up again or alternated with any number 
of different combinations of the lights. 
The electrician in charge can set his dim- 
mer handles for any arrangement or com- 
bination of lighting, and by operating the 
master controller can produce an indefi- 
nite number of combinations. 

Separate feeders are run from the main 
distributing board to panels located in the 
hallways on each floor, which control the 
circuits for the dressing rooms. These 
circuits include make-up lamps and spe- 
cial outlets for bracket fans and electric 
curling-iron heaters. 

There is also a large panel board in the 
box office which controls the lights for the 
exits, stairs, the marquise lights, the 
front-of-the-house sign, the attraction sign 
and eleven large standards on top of the 
marquise, the gallery and balcony signs, 
two large lanterns containing enclosed arc 
lamps and ten smaller bronze lanterns 
hung underneath the marquise, and the 
balcony and box-office entrances. 

The auditorium lighting is arranged on 
The dome 
lighting is arranged so that one-half of 
the front may be controlled independently 
of the other half, and vice versa. In the 
dome there are forty-seven circuits se 
ning to forty-seven octagon-shaped PE 
built in the ceiling. ae of ae ee 
; . i inc 
is equipped an . paren ey 


s dropped on the end 
to the 


lamps, and the pan 
the whole section 1 
i i indlass, 
f a whip, carried on & wind 
a for eran and relamping. The 
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circuits to the lamps terminate in a six- 
inch outlet box, and the connection to the 
feeder is made by means of a flexible con- 
nector and a two-pole fibre-mounted 
jack and plug. All the auditorium ceiling 
lights and the ceiling lights under the bal- 
conies and galleries are on separate cir- 
cuits. The side lights for the balconies 
and the orchestra are also on separate cir- 
cuits. There are a number of outlets pro- 
vided for bracket fans and for ceiling 
“Gyrofans.” The fans are all arranged 
on resistances, so that during the play the 
fans run at a slower speed, and conse- 
quently do not interfere with the work on 
the stage. 

A feature of the stage work is a signal- 
box. arranged with a series of push-but- 
tons connecting with six stations. These 
push-buttons give the cues to the musi- 


cians’ leader and gripmen, the men in the 
fly gallery and the electricians. As each 
push-button is pressed a signal shows in 
its proper place on the signal-board. This 
indicates that the same signal has been 
received at the distant point. If, for any 
cause, this signal should fail to work, 
there is a reserve speaking-tube service, 
and as an additional reserve, in case of 
emergency, there is a complete buzzer 
system to the various stations, this buzzer 
system also connecting with each dressing- 
room so as to notify the occupants of the 
time for raising the curtain. 

Another feature of the stage work is 
a large platform elevator which rises flush 
with the stage and carries the properties 
to an intermediate level, and also to the 
level of the sub-basement floor. This 
greatly facilitates the removal of proper- 
ties, and is quite an innovation in this 
work. The elevator is driven by an A. B. 
See twenty-five-horse-power clectric ele- 
vator motor. 

There is also a complete Stromberg- 
Carlson intercommunicating telephone 
system running to fifteen stations at pres- 
ent. The ultimate equipment of this serv- 
ice is for thirty-four stations. The tele- 
phone and buzzer systems are operated by 
means of a Holtzer-Cabot motor-generator 
set. 

The auditorium lighting of the Stuy- 
vesant Theatre is certainly unique. There 
has been a lavish expenditure of money 
and effort in order to produce a highly ar- 
tistie effect. All the light comes into the 
auditorium from behind. Tiffany trans- 
lucent glassware, inverted bowls, cano- 
pies and clusters being made use of. The 
decorative caps on top of the pilasters are 
utilized as sources of light, the whole ceap- 
piece being molded with a Tiffany glass 
and bronze design. While this cuts down 
the intrinsic illumination very greatly, it 
is Mr. Belasco’s idea that the lighting 
should be subdued as much as possible. 
The entire lighting scheme was carried out 
by the electrical contractors, Nimis & 
Nimis, 314 Madison avenue, New York 
city, under the direction of the architect, 
Mr. Keister. 
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THE DEVELOPMENT OF TURBO- 
GENERATORS.: 


BY DR. ROBERT POHL. 


Several most valuable and exhaustive 
papers have been recently read before this 
and other societies dealing with turbo- 
machines both for alternating current 
and direct current. The present paper 
is not intended to consider the whole 
of this vast subject, but is confined to 
direct-current generators. The paper will 
deal with these only, or at least mainly, 
from the point of view of their electro- 
magnetic design, in which, as is well 
known, the greatest obstacles to further 
improvement are encountered. The object 
is to show why certain outputs and speeds 
can not at the present time be safely ex- 
ceeded, to define these output limits, and, 
in conclusion, to discuss brigfly the direc- 
tions in which further improvements may 
be expected. In this connection one or 
two suggestions will be made which may 
possibly prove to be of interest. 

In view of the desirability—from the 
turbine maker’s point of view—of run- 
ning the set with as high a speed as 
possible, we have first of all to answer the 
questions: Given a certain diameter of 
the armature, which will be the maximum 
permissible speed at which it may be run, 
without undue stress being set up? and, 
secondly, What is the maximum possible 
output thereby obtainable, assuming the 
armature to be made axially as long as 
possible? In finding the reply to these 
questions we shall arrive at a curve show- 
ing the highest possible speed for which 
a generator can be built, as a function of 
its output. 

In slow-speed machines the output, as 
is well known, is limited either by the 
sparking or by the heating. For the pur- 
pose of our present investigation, as may 
be particularly noted, we shall leave the 
question of temperature rise altogether 
out of consideration, because, though it 
requires the most careful attention in the 
design and construction, it ean not be 
considered as an output limit. The ex- 
tremely high periodicity and consequent 
large iron losses with which most turbo- 
generators have to work, coupled with 
their small dimensions, necessitate in 
most cases the employment of artificial 
cooling devices. A number of systems for 
artificial ventilation, which allow of the 
regulation of the quantity of air forced 
through, are in use, so that the heating 
limit can, for our purposes, be considered 


1 Abstract of a paper read before the Institution of 
Electrical Kugineers, London, England, November 28. 


Vol. dSI—No. 25 


as Iving above the output limit as fixed 
by other considerations. 

The mechanical or speed limit of an 
armature is defined by the circum feren- 
tial velocity, for which the tensile stresses 
reach their permissible limit. In work- 
ing through modern turbo-generator de- 
signs it will be found that it is invariably 
the stress in the end shells protecting the 
connections which first approaches the 
limiting values. If we calculate the 
stress K occurring in an ordinary un- 
loaded ring, of radius r em., thickness ò 
cm., and specific weight y, rotating with 
velocity v m./see., we obtain: 


$ = 90 
1 r.d o.dy vi, 
EZE = am th = 
ò 98. l a pene 
$=0 
2 
se kg. /sq. cm., 


therefore the highest permissible velocity : 


"AE q x 98l 
y 


~ 10 fers m. /sec. 


Allowing a permissible stress for ordinary 
bronze casting of 260 kilogrammes per 
square centimetre (tenacity about 1,500), 
we obtain as maximum velocity for an 
unloaded ring fifty-five m./sec. Consider- 
ing the additional load due to the end 
connections, the maximum speed will only 
be about fifty m./see. In order to allow 
of higher circumferential velocities, spe- 
cial phosphor-bronze and manganese- 
bronze castings are generally employed 
for the end shells. As the permissible 
stress for these materials is about 600 
kilogrammes per square centimetre or 
even higher (tenacity about 3,500 to 
4,500), the maximum velocity will be 
found to be seventy-five to eighty-five 
m./sec, under the conditions of load pre- 
vailing in such machines. If, for the 
purpose of our consideration, we assume 
seventy-five m./sec. to be the maximum 
circumferential velocity, we arrive imme- 
diately at the highest possible speed in 
revolutions per minute for any armature 
of given diameter. 

Let us now procced to the purely elec- 
trical output limits. 

Flash-Over Limit—While in ordinary 
slow-speed direct-current machinery the 
only electrical limit is that of sparking, 
in high-speed machines we have not only 
to deal with this factor, but also with a 
new one, which we may term the “flash- 
over limit,” and which requires quite as 
much attention as the commutation. In 
fact, not a few turbo-generators, in spite 
of their good commutating qualities, have 
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proved to be failures on account of their 
tendency to are round the whole commu- 
tator. If one were to inquire from the 
designers as to the cause of this trouble, 
they would, in most cases, attribute it 
to insufficient insulation of the shrink- 
rings and of the brush gear. This may often 
have been the cause; so much is certain, 
however, that in not a few cases the real 
source of the trouble must be attributed 
to the excessive potential difference be- 
tween two adjacent commutator bars. 

It is, of course, a matter of common 
experience that bad commutation, particu- 
_ larly in connection with a dusty commu- 
tator, can by itself be the cause of flash- 
ing over, and it is further well known 
that the kind of winding emploved and 
the velocity of load fluctuations, which 
result in momentary increases of pressure, 
materially influence the phenomenon. 
Whilst fully recognizing the Importance 
of these subsidiary causes jt must, in the 
author’s opinion, be admitted that the 
maximum voltage per segment is the most 
important factor, which for satisfactory 
performance should not exceed a certain 
value. This value we shall have to decide 
upon. In doing so, however, it must be 
remembered that the circumferential ve- 
locity is already fixed as not more than 
seventy-five m./sec., and that now in 
limiting the voltage per segment, the 
highest number of lines of force which 
can be allowed to pass through the 
gap per centimetre of cireumference is 
at the same time settled. In other 
words, by limiting eses. maz. the product 
De: wae X Teis simultancously limited, 
which practically means also the Jength 
of the armature. 

Experience has shown that slow-speed 
machines, with clean commutators and the 
usual thickness of mica insulation be- 
tween the segments, approach their flash- 
over limit if the voltage per segment 
reaches a maximum of about sixty volts. 
As a safe limit in the case of turbo-gen- 
erators forty volts may he taken, the 
smaller figure taking into account the 
affect of load fluctuations, dust, ete. In 
testing and examining a large number of 
different machines the author found this 
figure only once or twice slightly ex- 
ceeded, From égey. maze == forty volts and 
v = seventy-five m./see. the product 
By maz. X la is found to be: 


B fff tat KIO 
p maz. a OSS Xx 100 


= 267,000. ! 


1The armature winding is assumed throughout the 
paper to be an ordinary Jap winding, for which the 
potential difference between two adjacent commutator 
bars ir equal to the electromotive force induced in two 
conductors in series. 
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Assuming twenty-five per cent field dis- 


tortion— 
(pe 5 1.25) 
Bg mean 
then— 
Bo mean X la = 215,000, 
which for By mean == 5,000 corresponds 
to 1, = forty-three centimetres as great- 
est permissible length of the armature, 
independent of its diameter. We now ar- 
rive at the total number of lines p X N 
(p = number of poles, N = flux per 
pole), entering or leaving the armature. 
1 pole-arc 
A A 
0.65,! we find p N= dara B, mean la == 
0.44 da 10° (second column of Table 1). 
It will thus be seen that in the design of 
the magnetic circuit of a turbo-generator 
the flash-over limit is of the utmost im- 
portance, as it restricts the number of 
lines allowed to enter or leave an arma- 
ture of given diameter. 

Commutation Limit—The only point 
which now remains to be settled, before 
arriving at the highest possible output, 
is the question as to how many ampere- 
turns can be accommodated on the cir- 
cumference of the armature, or, in other 
words, which is the highest permissible 
specific load A S (ampere conductors per 
centimetre armature circumference). The 
limiting factor in this case is the spark- 
ing. The quality of the commutation, of 
course, depends not only on the A S value 
of the armature, but is intimately con- 
nected with quite a number of other elec- 
tric and magnetic conditions, particularly 
the effectiveness of the commutating 
poles. Last, and not least, it depends 
greatly on the mechanical conditions of 
the armature, the commutator and the 
brushes. Further, in machines of large 
output, the pressure, or better, the abso- 
lute value of the current strength, is of 
the greatest importance, so that for 550- 
volt machines A S may be considerably 
higher than for 240 or even 120-volt. ma- 
chines. Although a general fixing of AS 
values is therefore impossible, a curve, 
applicable to well-designed 550-volt ma- 
chines, working with the above-stated 
values of v and da, may be adopted as 
containing the limiting figures. 
thus settled upon the values of A S, 
p X N, and the speed, the maximum pos- 
sible output in kilowatts for any assumed 
diameter can now easily be deduced. 

As the electromotive force produced 
by a generator is: 


Taking the ratio 


~— 
— 


Nn. 
a 10 
ae SS 


1 For reasons of leakage and core density @ is usually 
much smaller than in ordinary machines. 
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and the current strength: 
C=AS xX dar X =, 
the output will be: 


EXC _ o 
n -u 
dar 60 x 10°". 


The following table, based on the above 
calculation, shows the maximum outputs 
and speeds which at the present time are 
obtainable in the very best designs: 


TABLE I. 
dq in 
Centime- N- forv= pNx 10-6 AB. Output in 
irea. /sec. Kilowatts. 
30 4,780 13.1 150 148 
40 3,590 17.6 185 244 
50 2,870 22.0 210 347 
60 2,390 26.3 230 454 
80 1,800 35.1 255 670 
100 1,435 44.0 270 890 
120 1,195 52.9 280 1,110 
140 1,020 61.5 290 1,340 
160 895 70.2 300 1.585 
200 720 88.0 315 2,080 


Up to about 500 kilowatts a dynamo 
can be built to the requirements, whilst for 
outputs above 500 kilowatts, the proper 
domain of the steam turbine, it is not 
possible to construct direct-current gen- 
erators running at so high a‘speed as the 
equivalent turbine demands. 

There are two ways of overcoming the 
discrepancy. The one consists in arti- 
ficially reducing the speed of the steam 
turbine, which, however, is connected with 
increased cost and steam consumption; the 
second is the tandem arrangement of two 
dynamos coupled to one turbine, the ca- 
pacity of each being one-half of the tur- 
bine output. 
~The latter method obviously brings the 
dynamo well within the above calculated 
limits, and it also has certain practical ad- 
vantages. It adds, however, considerably 
to the cost of the set, involves further ex- 
penses in foundations, bearings, ete., and 
increases the floor space required. Both 
methods can, therefore, only be consid- 
ered as temporary measures. Considering 
further the growing demand for large 
units, the endeavor of all manufacturers 
of turbo-generators to extend the output 
limits appears to be fully justified. In 
fact the problem is perhaps even more im- 
portant than might appear from the above 
consideration, seeing that the successful 
production of direct-current turbo-gen- 
erators suitable for much higher speeds 
than was hitherto possible, would further 
reduce the steam consumption, and con- 
siderably lower the output, for which the 
turbine becomes superior in performance 
and in first cost to the reciprocating en- 
gine. It would also exercise great influ- 
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ence on the choice of a system for central 
stations and power-transmission schemes. 

Let us consider in which directions 
such further improvements may possibly 
be accomplished. 

Homopolar Machines — Before deal- 
ing with methods for the reduction of the 
electrical difficulties in commutating ma- 
chines, it will be of interest to consider 
the prospects of the now well-known 
homopolar type of direct-current dynamo. 
Though historically the oldest electro- 
magnetic generator, this type had been 
almost forgotten, until in 1904 the publi- 
cation of the test results and of the con- 
struction of a 300-kilowatt homopolar 
turbo-dynamo, built by the General Elec- 
tric Company, Schenectady, N. Y., di- 
rected the universal interest again to the 


game. Since that time, however, so far 


as the author is aware, no further experi-" 


mental results of homopolar machines 
have been published, although the patent 
records indicate considerable activity in 
the direction. 

The main and somewhat threadbare ob- 
jection cited against the homopolar princi- 
ple is the difficulty of obtaining sufficiently 
high voltages. The author ventures to 
suggest, however, that this is not the most 
important one, but that the excessive 
weight of active material, which these ma- 
chines require, is, from a commercial point 
of view, practically prohibitive. Return- 
ing, however, first of all to the production 
of high voltages, the belief has often been 
expressed that the development of high- 
speed prime-movers would greatly facili- 
tate the introduction of the homopolar 
machines on the ground that turbo-speeds 
would remove the long-standing objection 
against this type. It may be pointed out 
that this argument must be taken with 
great reserve. In fact, it is easy to show 
that exactly the opposite is the case, pro- 
vided that in all cases the same circum- 
ferential velocity of the armature is al- 
lowed. The poor utilization of the ma- 
terial in homopolar machines is mainly 
due to the low A S values, which are ap- 
proximately only one-tenth of those em- 
ployed in large commutating machines. 
We necessarily arrive, therefore, at ap- 
proximately ten times the weight of mag- 
netic material. Seeing that the A S value 
is limited by the brush apparatus, the 
problem of building a commercially suc- 
cessful homopolar machine appears to be 
identical with the problem of constructing 
a reliable apparatus for taking current out 
of a cylinder rotating at very high velocity 
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with a current density corresponding to 
about 200 to 300 amperes per centimetre 
of circumference. So long as this problem 
remains unsolved the homopolar machine 
seems to be only suitable for such outputs 
and such low pressures for which a com- 
mutating machine is practically impossi- 
ble. The solution of the problem, how- 
ever, is perhaps connected with even 
greater difficulties than those involved in 
the further improvement of commutating 
machines. 

Means for the Improvement and In- 
crease of Output of Commutating Ma- 
chines—Such means must have for their 
object the further extension of the above 
discussed two limits, namely, the sparking 
and the flash-over limit. This can be ac- 
complished, first, by working with a 
higher circumferential velocity of the ar- 
mature. Considering two machines ‘of 
equal output and speed, of which one has 
the armature diameter D, the other the 
diameter 2D, the length of the armature 
of the second will be only a quarter of 
that of the first, whilst for the same press- 
ure the number of conductors and scg- 
ments will be doubled. The voltage per 
segment, and approximately also the re- 
actance voltage, will therefore only be one- 
half of the respective values of the first 
machine. These two voltages may be 
taken as being approximately inversely 
proportional to the circumferential ve- 
locity employed. Now 75 m./sec. can 
not very well be exceeded with ordinary 
manganese-bronze or phosphor-bronze cast- 
ings for the end shields. By employing, 
however, certain steel allovs of very low 
magnetic conductivity and high tensile 
strength, further progress in this direc- 
tion appears to be possible. The difficul- 
ties connected with balancing, which 
rapidly increase with increase of circum- 
ferential velocity, must, however, not be 
disregarded. Even more important than the 
first balancing is the steady running and 
maintenance of balance under continuous 
work. It is therefore infinitely prefera- 
ble to aim at such further improvements 
which do not entail any further increase 
in the velocity. 

Directing our attention to the permis- 
sible A S values, a further possibility 
seems to lie in the careful adjustment of 
the commutating field. This would have 
for its object the extension of the A S$ 
line without exceeding the sparking limit. 
As is well known, in machines with arti- 
ficial commutation additional short-cir- 
cuit currents and sparking can only occur 


reactance voltage. 


flux unless means are found which w 
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if the electromotive force induced by the 
commutating field is different from the 
Now as the latter in- 
creases exactly in proportion to the arma- 
ture current, the characteristic of the 
commutating field should be exactly a 
straight line. Unfortunately this is not 
the case, and, in fact, it is mainly the de- 
viation from this straight line which ulti- 
mately causes sparking and limits the per- 
missible A S. Even for the very low sat- 
urations obtaining in the commutating 
poles of turbo-generators the characteristic 
of the commutating field is slightly con- 
vex instead of being exactly straight. 

The author has found that the follow- 
ing method allows an adjustment of the 
form of the characteristic. A shunt par- 
allel to the commutating poles is employed, 
the resistance of which increases rapidly 
with increasing load. Iron resistances 
of the kind used for Nernst lamps are 
particularly suitable, although thin cop- 
per wires may also be employed, for 
which, without enclosure in an air-tight 
bulb, high temperatures may be permitted. 
As will easily be seen, the ampere-turns 
of the commutating poles as a function of 
the load will now rise according to a con- 
cave curve, thus compensating for the 
curvature of the characteristic. Experi- 
ments have shown that almost exact 
straight-line relationship between the in- 
tensity of the commutating field and the 
load is thus obtainable within very wide 
limits. 

Coming finally to the flash-over limit, 
the possibility might be suggested of im- 
proving the commutator construction 
with the view of preventing flashing over. 
This would permit of a higher voltage 
per segment, and would enable us to work 
with a larger magnetic flux and thus to 
increase the output. It must not be for- 
gotten, however, that even if this were 
possible, an increase of the output by 
means of larger flux is, in principle, con- 
nected with a lengthening of the armature, 
and means, therefore, at the same time 
an increase of the reactance voltage and of 
the commutation difficulties. Thus, what 
might be gained in flux would at least 
partly be lost in A S. l 

There is no likelihood of decided 1m- 


tion of increased 


provements in the direc 
ould 


enable the armature to be lengthened 
without exceeding the flash-over limit and 
simultaneously without increasing the re- 
l This can only be a 


actance voltage. 
suitable arma 


complished, it seems, by 8 
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ture winding, and the author believes that 
it is in this direction that important de- 
velopments must be looked for. 

A brief description of a new winding 
which has the above aim for its object may 
be permitted, although no experimental 
results can as yet be communicated. 

In machines working in the near prox- 
imity of the above-calculated limit the 
number of commutator segments is in 
most cases extremely smal], and the width 
great. Leaving out of consideration mul- 
tiple windings, which in practice have 
proved unreliable, it is impossible to in- 
crease the number of segments, as this 
would cause a proportionate rise of A S 
and of the reactance voltage. It has been 
repeatedly proposed to adopt additional 
segments connected to suitable points of 
the armature coils, and to increase there- 
by the number of bars without increasing 
at the same time the A S value. The in- 
tention is to commutate each coil step 
by step and to obtain a reduction of both 
the reactance voltage and of the voltage 
per segment. 

There is no doubt that the voltage per 
segment is actually halved. As regards 
the commutation, however, it will be 
found, on closer examination, that the re- 
actance voltage is by no means necessarily 
reduced, because the sclf-induction of the 
connecting wires always adds itself to that 
of the conductors undergoing commuta- 
tion. In practice the connectors will be 
necessarily arranged in holes in the arma- 
ture iron. They are surrounded entirely 
by magnetic material, and the self-induc- 
tion of a connecting wire will most likely 
be far higher than that of a conductor. 
Assume, for sake of argument, that prac- 
tically no current at all would pass 
through the connecting wires to the com- 
mutator, owing to their very high self- 
induction. Then the reactance voltage 
would be twice as great as in any ordi- 
nary winding, as the time of commutation 
would be reduced to a half. If, on the 
other hand, the resistance and the self- 
induction of the connecting wires would 
be similar to that of the ordinary com- 
mutator lugs, the reactance voltage would 
be halved. From this it is seen that 
whether the auxiliary segments improve 
the commutation or otherwise depends en- 
tirely on the self-induction of the con- 
nectors. Now, there is a simple way for 
the neutralization of their self-induction. 
If they are arranged in groups in such a 
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way as to have connectors of opposite po- 
larity always in close proximity to each 
other, so that the number of ampere con- 
ductors in every one of these groups is al- 
ways zero, practically no lines of force 
will then be interlinked with any such 
group. Their self-induction is thus elimi- 
nated. This will be more clearly under- 
stood by considering a bipolar machine in 
which all the connectors are arranged in 
one group—for instance, in a hollow 
shaft. At any instant the connecting 
wires will carry exactly the same amount 
of current in both directions, so that no 
change of magnetic flux can take place. 
In the practical construction of this wind- 
ing it is by no means necessary to make 
the number of groups equal to the num- 
ber of pairs of poles, although in four and 
six-pole machines this does not create any 
great difficulty. The number of groups 
may be made as large as convenient, if 
only care be taken to have in each group 
wires which are displaced by 180 elec- 
trical degrees. The objection could be 
made that there will always be irregulari- 
ties in the distribution of the current and 
induction effects due to the same. To 
prevent irregularities as completely as pos- 
sible, the connectors are joined to 
equalizing rings at the back of the arma- 
ture, and, furthermore, they are arranged 
in copper tubes through the armature 
core, which would exercise a very strong 
damping effect on any remaining magnetic 
oscillations. The connectors are made of 
considerable size, so as to keep the ohmic 
resistance as low as that of the ordinary 
commutator lugs. Satisfactory running 
machines of twice the present armature 
length, and of twice the output at present 
obtainable, appear to be within the pos- 
sibilities of this winding. The necessity 
of arranging two machines in tandem 
would thereby be removed, and even for 
such outputs and speeds which at present 
can be obtained by means of one machine 
only the application of the new winding 
should mean a very great margin of 
safety as to sparking and flashing over. 


. Such results, however, would, probably, 


by no means form the limit of what may 
be expected from the future as regards 
direct-current turbo-generators. We are 
only in the very beginning of their his- 
tory, and, in spite of some reverses, the 
great progress made during the last few 
years justifies the confident expectation of 
much more important developments. 
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Ithaca Section of the Ameri- 
can Institute of Electrical 
Engineers. 

The regular meeting of the Ithaca sec- 
tion of the American Institute of Elec- 
trical Engineers was held in Sibley Col- 
lege, Cornell University, on Friday even- 
ing, December 6. An audience of 273 
greeted the speaker, W. N. Smith, elec- 
tric traction engineer, Westinghouse, 
Church, Kerr & Company. Mr. Smith’s 
paper was the first formal Institute paper 
presented before this section, and it was 
entitled, “Practical Aspects of Steam- 
Railway Electrification,” an outline of 

which follows: 

A tentative classification of steam-rail- 
road electrification problems was first pro- 
posed, and electrification projects were 
examined: (1) from the standpoint of 
electrification; (2) from that of railroad 
operation. 

Under the first head the relationship 
of the manager and the consulting engineer 
was discussed. Under the second head 
was discussed the relationship of the 
financial or economic, the engineering, the 
construction and the transportation or op- 
erative subdivisions of railroad operation.. 

Particular attention was paid to the 
matter of single-track railroad operation, 
from the standpoint of capacity from train 
movement. 

The treatment was suggestive rather 
than dogmatic as to actual performances, 
and intended to direct attention toward 
defining the limitations of single-track 
operation, and allowing for the effect of 
block signaling rather than attempting 
to prescribe wholesale electrification as a 
means of increasing the capacity of rail- 
road tracks for train movement. 

In the discussion Professor H. W. Hib- 
bard, head of the Railway Mechanical En- 
gineering Department of Cornell Uni- 
versity, expressed his appreciation of Mr. 
Smith’s treatment of the problem. He 
felt that, to a certain extent, the steam- 


railroad man had been ignored in the 


electrification problem. He emphasized 
that there is no antagonism to electrifi- 
cation on the part of steam-railroad men, 
where the conditions seem to warrant its 
introduction. He did not feel, however, 
that electrification should be forced upon 
steam railroads, but rather that it should 
be adopted when conditions fully warrant 
such adoption. The steam-railroad man 
is first and foremost a transportation en- 
gineeer, regardless of the source of mo- 
tive power. 

Professor V. Karapetoff discussed the 
problem from the standpoint of power 


supply. 
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EXPERIMENTAL DATA ON ILLUMIN- 
ATING VALUES.’ 


BY CLAYTON H. SHARP AND PRESTON 8S. 
MILLAR. 


The subject matter which forms the 
basis for this paper has kindly been placed 
at our disposal by the Lamp Committee 
of the Association of Edison Illuminating 
Companies. The tests herein described 
have beeen made at the instance of the 
Lamp Committee, for the purpose of pre- 
senting data which will be useful to en- 
gineers in connection with their work in 
planning or managing illumination in- 
stallations. They are preliminary tests 
only and bear chiefly upon the illuminat- 
ing efficiencies of various electric illumi- 
nants and upon the effects on such effi- 
ciencies of varying arrangement and equip- 
ment of the lamps used in them. 

By a very fortunate circumstance, a 
room was available for the purpose of this 
test, which possesses peculiar advantages 
for this purpose. This is the auditorium of 
the New York Edison Company. From a 
technical point of view, this room is par- 
ticularly well adapted to the purpose, since 
it is located under the same roof with the 
laboratory and substation of the Edison 
company. The storage battery of the sub- 
station was available as a source of steady 
current supply, and the resources of the 
laboratory were kindly placed at the dis- 
posal of those making the test. 

This auditorium is equipped with a 
cove-lighting installation and with an 
arrangement of ceiling-lamps and side- 
brackets, all conveniently controlled from 
a panel-board. The Edison company un- 
dertook the work of arranging such tem- 
porary installations as were required for 
the purpose of the test. ‘These installations 
were selected at the suggestion of the 
advisory committee in such a way as: 
first, to bring out the relative illumination 
efficiencies obtainable with similar illumin- 
ants, variously arranged and variously 
equipped with reflectors, etc.; second, to 
give a basis for reliable comparisons of 
the illuminating efficiencies of illuminants 
of different types. 

The fact should be emphasized, however, 
that the results here given apply in all 
strictness only to the room in question, 
and that in using these data in connection 
with other installations, proper consid- 
eration should be given to this fact. 

In making these tests and in arranging 
the installations, the purpose for which 
the room was originally designed was in 
some cases entirely neglected. It was 

1 Condensed from a paper read at the recent conven- 


tion of the Association of Edison Illuminating Com- 
panies. 
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considered as a space which might be a 
workshop or an office, instead of an audi- 
torium. The special requirements, there- 
fore, of auditorium lighting were not 
given any weight whatever in many of the 
tests. In Fig. 1 is seen a vertical section 
of the room, drawn to scale. In the table 
which follows is given a condensed descrip- 
tion of the various installations upon 
which tests were made. 

The sixteen candle-power carbon in- 
candescent lamps which were used in the 
installations requiring such lamps, were 
new lamps, taken from a package which 
had been purchased recently subject to the 
inspections of the Electrical Testing Lab- 
oratories, and which could therefore be 
considered as well-rated lamps. These 
lamps were burned about fifty hours be- 
fore the first test was undertaken. The 
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be expected to fall on a plane of reference, 
1. e., the horizontal plane on which meas- 
urements of the intensity of the illumina- 
tion are commonly made. This ratio of 
the light generated to the light utilized 
on the plane of reference gives a value for 
the net efficiency of the installation. How- 
ever, in order to arrive at an expression 
for this efficiency, it is necessary to employ 
some unit in which the total light from 
the lamps and. the total light falling on 
the plane of reference can be expressed. 
For this purpose the notion of the flux 
of light is used, and the unit in which 
luminous flux is measured is introduced. 
This unit is the “lumen,” which is defined 
as the flux of light emitted by a source 
of one candle-power in a unit solid angle. 
The total luminous flux from a source of 
light is equal to 4r, or 12.57 times its 


s? Slations 


Fra. 1.—VERTICAL SECTION OF AUDITORIUM WHERE THE MEASUREMENTS WERE MADE, 
SHOWING THE ARRANGEMENTS OF THE VARIOUS TYPES OF INSTALLATION. 


frosted lamps were selected in a similar 
manner. The actual candle-power and 
watts of these lamps were determined by 
selecting a considerable number of repre- 
sentative ones and photometering them in 
the laboratory, at the actual voltages used 
in the tests. The deterioration of these 
test Jamps in successive tests was also de- 
termined in this way. 

With these installations the measure- 
ments which could be made in the limited 
time available consisted in: first, a de- 
termination of the candle-power and effi- 
ciency of the lamps; second, a determina- 
tion of the illumination produced by the 
various installations and the electrical 
power required in each case. 

The immediate results which can be de- 
rived from these tests are comparative 
data on the illumination produced and on 
the illumination produced per watt, and 
also a determination of the uniformity of 
the illumination. It is desirable, also, to 
know what ratio of the total light which 
is emitted by the lamps in a room may 


mean spherical candle-power. We can 
measure in lumens not only the output of 
the lamps, but also the flux of light 
through the plane of reference, and the 
ratio of the lumens through the plane of 
reference to the lumens yielded by the 
lamps, gives the net efficiency of the in- 
stallation. In a similar way the efficiency 
of the lamps may be measured by their 
lumens per watt; and the gross efficiency 
of the illumination installation can be 
measured by the lumens on the plane of 
reference per watt expended in the lamp. 
The lumens on the plane of reference are 
determined by multiplying the intensity 
of illumination on this plane, as ex- 
pressed in candle-feet, by the area of the 
plane in square feet, i. ¢., the flux through 
a plane is equal to the intensity of the il- 
lumination on the plane multiplied by 
the area of the plane, or the illumination 
on the plane is equal to the density flux 
of the light falling on that plane. These — 
considerations make it possible to draw 
certain conclusions from the data at hand, 
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which are of general availability in il- 
lumination .problems, and which could 
scarcely be deduced without the consid- 
eration of such terms as have been em- 
ployed in this paper. 

In order, therefore, to determine these 
quantities it has been necessary, as inti- 
mated above, to determine the actual can- 
dle-power of the lamps under service con- 
ditions, and this has been done by a care- 
ful measurement of the voltage of the line 
and laboratory photometric tests of repre- 
sentative lamps, at the measured voltaze. 
From these data the mean spherical can- 
dle-power of the lamps is determined, and 
hence their output in lumens. We wish 
to take this occasion to emphasize the im- 
portance in connection with every illumi- 
nation test, of determining the actual 
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in the varying voltage drops on the wir- 
ing, much of which was installed only for 
temporary use. These variations having 
been found under conditions where the 
uniformity and accurate rating of the 
lamps had been attended to, it is pos- 
sible only to speculate on what may be Lhe 
conditions in actual installations, where 
the lamps are of various qualities and 
various ages. It is necessary, therefore, 
in order to make a completely satisfactory 
illumination test of any installation, to 
determine, as has been said, the luminous 
output of the lamps under their actual 
condition of employment. 

The question of the proper instrument 
and method for the measurement of the 
illumination has been gone into with very 
great care. Three different instruments 
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luminous output under service conditions 
of the illuminants used. Not only does 
this procedure enable certain general con- 
clusions to be drawn from the tests, but 
it also helps to locate definitely the re- 
sponsibility for any excess or deficiency 
in the measured illumination. It tells 
something about what the actual condi- 
tions of the operations of the illumination 
plant are, and enables conclusions to be 
drawn as to the illumination obtained un- 
der average working conditions. For in- 
stance, as will be seen further on in the 
paper, the lamps used in this test, al- 
though carefully selected new lamps, were 
giving much less than sixteen candle- 
power in nearly all cases. For this con- 
dition of affairs the voltage drop on the 
lighting wiring was largely responsible ; 
and the reason for the variations in the 
candle-power of the lamps is to be sought 


have been used in our measurements, all 
of which are designed so as to reduce the 
unavoidable errors to a minimum, and 
have been operated with all due consid- 
eration to the elimination of errors and to 
the ultimate accuracy of the results ob- 
tained. 

In measuring the illumination, forty- 
five stations were selected, equally spaced 
over the floor of the auditorium. ‘These 
measurements resulted in a very great 
mass of data, in order to handle which 
comprehensively required the use of 
special methods. This has been done by 
plotting the values of illumination on a 
map of the floor area, and then connect- 
ing by lines all points having the same 
illumination. This gives a set of lines 
which we have called eguilucual lines, by 
analogy with equipotential lines of an 
electrostatic or a magnetic field. The 
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simplest and most obvious properties of 
equilucial lines are that lines of different 
value can never intersect, and that the 
lines will, in general, be closed curves, 
except where they meet the walls of the 
room. If the lines are plotted represent- 
ing in all cases the same percentage vari- 
ation of illumination, the closeness of the 
lines to each other represents the illumi- 
nation gradient, or the rate at which 
the illumination is changing from place 
to place on the plane of reference, and con- 
sequently the lack of uniformity in the 
illumination. It follows, therefore, that 
in a diagram where the lines are spaced 
far apart, the illumination is uniform, and 
where they are close together, and many 
of them are shown, the opposite state of 
affairs obtains. Diagrams of this char- 


EFFICIENCY VALUES 
LAMPS ILLUMINATION 


GROSS 
Lemens Fors rive 
vos Warr 


Li urso 


, 
V wuanon pea Wart 


20 9%, os 


acter have been prepared for the various 
tests which have been made, and permit 
of ready study of the results obtained. 

A number of such diagrams are given 
in Fig. 2. These, in each case, show the 
arrangement of the lamps and a condensed 
description of the type of installation is 
given. 

In tabulating the results of the tests, 
the maximum, the minimum, and the aver- 
age values of the illumination have been 
given in each case. From these values, 
taken in connection with the candle-power 
of the lamps, their mean spherical candle- 
power, and their watts per spherical can- 
dle-power, various results have been ob- 
tained, the true value of which can be de- 
veloped only by a close and critical study, 
and which it is impossible to discuss with- 
in the limits of this paper. 

In a general way the tests made were in- 
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tended to show, first, the comparison he- 
tween the various permanent installations 
in the auditorium; second, the increase in 
illumination efficiency resulting from 
equipping the ceiling lamps with various 
reflectors, and the effect of using frosted 
instead of clear bulb lamps; third, the ef- 
fect of lowering the same equipment to a 
point nearer the floor. Furthermore, Gem 
lamps, tungsten lamps, Nernst lamps and 
arc lamps were installed, with the idea of 
obtaining comparative data on their il- 
luminating values as used in a room of the 
dimensions and characteristics of this 
auditorium. These varying results are 
summarized in the accompanying table. 

The matters of particular interest in 
this table are the efficiency values which 
are shown in the concluding portion. In 
the first column are given the lamp effi- 
ciencies correctly expressed in terms of 
total flux of light per watt, or lumens per 
watt. The next column shows the gross 
efficiency of the illumination installation, 
or the lumens which fall on the plane of 
reference per watt expended in the lamps. 
This is the efficiency which most interests 
lamp users; it forms a measure of the 
economy of their lighting installations, and 
depends not only upon the economy of the 
lamps, but upon the proper arrangement 
of the lamps in the room and the judi- 
cious selection of reflectors, etc., used 
with them. To reach its maximum value, 
the lamps must represent the best skill of 
the lamp engineer, and their arrangement 
and equipment the best skill of the il- 
luminating engineer. 

By a comparison of the lumens which 
become effective on the plane of reference, 
with the lumens which are generated by 
the lamps, we get a value for the net effi- 
ciency of the installation. The value of 
this efliciency indicates the degree of skill 
with which the installation has been 
planned and carried out. It is totally un- 
affected by the efficiency of the lamps em- 
ployed and refers only to the illumination 
installation as such, irrespective of the il- 
luminants used. It is, however, largely 
affected by the character of the room 
which is illuminated, as is also the gross 
efficiency of the installation. Walls and 
ceilings finished in light, highly reflect- 
ing colors produce a very large increase in 
the illuminating efficiency as compared 
with what is obtained when these are of 
sombre hues. Consequently, while the 
values for gross and net efficiencies given 
in this paper may be applied without 
many misgivings to rooms of similar di- 
mensions to the auditorium and which, 
like it, have highly reflecting walls and 
ceilings, yet they may have to be divided 
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in half in the case of an installation in a 
room in which the walls have a highly ab- 
sorptive character. 

As to the usefulness of these terms, we 
may note that if the illuminating engineer, 
by a study of these and similar data and 
from the results of his own experience, 
is able to form a reasonably correct esti- 
mate of the net efficiency to be expected 
with a given installation, he can tell with 
the greatest facility the number of lamps 
required to produce the required illumina- 
tion. This constitutes a very facile short- 
cut in the computations of illumination 
engineering. 

Coming next to a consideration of the 
actual results obtained, we notice that in 
the case of the cove lighting, less than 
one-fourth of the light actually generated 
is effective in illuminating the plane of 
reference, whereas when the ceiling and 
bracket lamps are used nearly one-half of 
the light is effective. One watt expended 
in the cove lamps gives only 0.8 lumen 
effective; whereas, with the other lamps 
it gives nearly twice as much. Added to 
the inefficiency of the cove lighting we 
have the further disadvantage that the 
ceiling of the room is illuminated to a 
very high degree, and this high illumina- 
tion, reacting on the eye, causes it to de- 
mand a higher degree of illumination on 
the working plane than would otherwise 
be required. For purposes of effective 
seeing, the bright ceiling is a distinct dis- 
advantage. The use of frosted lamps cuts 
down the efficiency of the ceiling and bor- 
der lighting installation from 48.6 per 
cent to 47.02 per cent, or only about three 
per cent. Taken by itself, this is a negli- 
gible decrease, in view of the better effect 
of the frosted lamps on the eye. However, 
the more rapid decrease in candle-power 
of the frosted lamps must be taken into 
account in comparing these two installa- 
tions. | 

Coming next to a consideration of the 
effect of reflectors, we notice that the lamp 
installation on which reflectors were to be 
tried had to be lowered a short distance 
from the ceiling on account of the charac- 
ter of the plaster rosettes used in the per- 
manent installation. Bringing the lamps 
out of these rosettes resulted in an in- 
crease of twenty per cent in the net ef- 
ficiency. Equipping these lamps with 
Holophane prismatic reflectors brought 
the efficiency of the installation up from 
fifty-eight per cent to seventy-three per 
cent, the effect of the concentrating and 
of the diffusing reflectors being practically 
the same. These values, however, are 
much exceeded by those obtained by the 
use of the so-called X-ray reflectors— 
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opaque reflectors, silvered on the inside. 
Using these reflectors, eighty-nine per 
cent of all the light generated by the 
lamps was thrown on the plane of refer- 
ence. This is indeed highly efficient 
lighting, provided that all that is wanted 
is a maximum of illumination on a hori- 
zontal plane thirty inches from the floor. 
Necessarily with this installation the bril- 
liancy of the walls and ceiling was very 
much reduced, since much light which 
in other installations was thrown on to 
these parts was concentrated on. the floor. 
For many purposes this would be a highly 
desirable form of illumination; while for 
other purposes the illumination produced 
by the glass reflectors, while showing on 
test a lower efficiency, would be more de- 
sirable. 

A further test with incandescent lamps 
was made by lowering the whole instal- 
lation to a point two feet three inches 
nearer the floor. This did not in any 
case result in a marked increase in the 
illumination. In the case of the X-ray 
reflectors, the efficiency shown is lower 
than with the reflectors in the higher po- 
sition. This discrepancy is probably due 
to the fact that the illumination measure- 
ments were made in positions symmetric- 
ally arranged over the floor. Since the 
X-ray reflectors have a considerable con- 
centrating effect, the result may be ac- 
counted for by supposing that a greater 
percentage of the test stations happened 
to fall in points of high light concentra- 
tion when the lamps were higher up than 
when they were nearer the floor. We may 
say, then, that the effect of lowering these 
lamps two feet three inches was practically 
nil. 

Certain other tests were undertaken 
with incandescent lamps to show the dis- 
tribution of illumination in other than the 
horizontal plane. One consisted in de- 
termining the illumination of a plane in- 
clined at an angle at which a book would 
ordinarily be held by a person in the 
audience, facing the platform. This angle 
was chosen at fifty-two degrees, and the 
corresponding illumination values are 
given in their proper place in the tabu- 
lation. 

A further test consisted in tilting the X- 
ray reflectors and lamps to such an angle 
as to give a maximum illumination on the 
platform in the front of a room and on the 
page of a book held by a person sitting in - 
the audience, at the same time concealing 
the lamps from view. This was installa- 
tion No. 14. The effect of this arrange- 
ment was very fine, the’ room being 
considered as an auditorium. To test the 
illumination values so obtained, and to 
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compare them with the illumination values 
obtained with the bare lamps, tip down- 
ward, and with the same lamps with 
reflectors, tip downward, the illumi- 
nation was measured on a series of 
planes above the horizontal from ver- 
tical to vertical in all three cases. The 
results of such measurements show that 


Fra. 2.—Dr1acrams SHOWING Lines oF UNIFORM ILLUMINATION FOR VARIOUS TYPES OF INSTALLATION. 
DIFFERENCES IN INTENSITY OF TEN PER CENT. 


ELECTRICAL REVIEW 


acter would be much more evident. It is 
interesting to note also that with the 
bare lamps, tip downward, the illumina- 
tion on a vertical plane is sixty per cent 
of the illumination on a horizontal plane, 
while with the mirrored reflectors, tip 
downward, this percentage is about thirty- 
five. 


nary carbon lamps were used having an 
efficiency of 3.23 lumens per watt, we no- 
tice that the gross efficiency was 2.20 in 
the case of the Gem high-efficiency lamps 
and 2.35 in the case of the carbon lamps. 
This shows that, in spite of the higher 
efficiency of the lamps used, the illumina- 
tion was more economically carried out 
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tilting the reflectors gives a considerable 
increase in the amount of light received 
over the shoulders of persons in the audi- 
ence, and that therefore this arrangement 
would be advantageous for auditorium 
purposes in general. If these results were 
reduced to a basis of equal watts expended 
in the lamps, the superiority of the tilted 
reflectors for illumination of this char- 


Coming next to the consideration of 
the tests of other illuminants, we notice 
at once a large increase in lamp efficiencies. 
The increase in the gross efficiency of the 
installations is not in general correspond- 
ingly increased. Comparing, for example, 
test No. 16, in which Gem lamps were 
used, having an efficiency of 4.21 lumens 
per watt, with test No. 7, in which ordi- 


with the 3.1-watts-per-candle carbon 
lamps than with the 2.5-watts-per-candle 
Gem lamps. This condition is connected 
directly with the higher net efficiency of 
the carbon-lamp installation, being 
seventy-three per cent, as against fifty- 
two per cent of the Gem. This is one of a 
number of striking examples which the 
test has brought out, showing how, by a 
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skilful arrangement of the lamps and se- 
lection of their equipment, the low-effi- 
„ciency lamps may yield an illumination 
result more satisfactory than is done by 
more efficient lamps less skilfully in- 
stalled. The results obtained by the lamp 
engineer in improving the lamp efficiency 
may be rendered entirely nugatory by the 
imperfections of the method of installing 
the same. It will be seen also that the 
gross efficiency of the enclosed arcs is in 
general less than that of the incandescent 
lamps with reflectors. Here again the 
net efficiency is low, and this is probably 
inherent, since the structure of the arc 
lamp does not render it practicable to use 
as efficient auxiliaries as can be used with 
the incandescent lamp. The tungsten 
lamp is far and away the most econom- 
ical illuminant tested, both in lamp eff- 
ciency and in gross efficiency. Its gross 
efficiency is nearly twice that of the next 
best installation, in spite of the fact that 
the net efficiency of the tungsten-lamp in- 
stallation is greatly exceeded in a number 
of instances. 

As has been said previously, the data 
presented in this paper are capable, with 
careful analysis, of yielding many con- 
clusions which lack of time has prevented 
us from bringing out. 
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The Occurrence of Copper and 
Lithium in Radium-Bearing 
Minerals. 

Accepting Ramsay’s recent statement 
that he has succeeded in producing lith- 
ium by subjecting copper in solution to 
the action of radium emanation, it might 
be expected that radioactive minerals 
bearing copper would also show the pres- 
ence of lithium. To determine this point 
an investigation was made by H. N. Mc- 
Coy with a number of samples of radio- 
active mineral. One of these was a 
pitchblende, from Gilpin county, Col. 
The sample contained considerable cop- 
per. The final filtrate, after the separa- 
tion of the various analvtical groups, con- 
tained only ammonium and alkaline 
salts. An examination of the latter spec- 
troscopically gave a bright lithium line. 
Four other samples of uranium-radium 
minerals were’ then examined: two com- 
ing from Colorado, one from North 
Carolina and one from Bohemia. Three 
of these contained copper; the gummite 
from North Carolina showed no copper. 
Ifowever, all of the minerals showed the 
presence of lithium in small amount. 
The author points out that the discovery 
of lithium and copper in uranium-radium 
minerals does not necessarily indicate 
the change of copper into lithium, since 


ELECTRICAL REVIEW 


the presence of lithium may have been 
fortuitous; but if Ramsay’s observation 
be assumed to be accurate, it would be 
expected to find lithium in uranium- 
radium-copper minerals. The presence of 
lithium and the absence of copper in the 
gummite could be explained by the as- 
sumption that the change from copper 
into lithium had been completed. On 
the other hand, the presence of copper 
without a simultaneous presence of lith- 
ium would not constitute a valid argu- 
ment against Ramsay's hypothesis, since 
the latter referred only to copper in solu- 
tion and not in a solid state-—Abstracted 
from Nature (London), November 28. 
Ge —— 
The Oiympic Club. 

The ninth annual dinner of the Olympic 
Club, whose membership includes a num- 
ber of electrical gentlemen, was held at 
Shanley’s Roman Court, New York city, 
on Monday evening of this week. Fred 
E. Knapp is president of the club, and the 
dinner and entertainment committee con- 
sisted of James Kempster, George W. Mil- 
Jar and Cyrus O. Baker. The occasion 
was a most enjoyable one. After an ex- 
cellent menu had been partaken of, a num- 
ber of musical selections and recitations 
were rendered. 

Among those present, in addition to the 
officers named above, were: J. B. Van 
Every, George H. Fearons, William Cov- 
erly, H. L. Shippy, George F. Porter, M. 
R. Cockey, A. L. Miller, E. A. Colby, 
James F. Wenman, Ernest Hopkinson, 
H. B. Jagoe, C. C. Champenois, R. H. 
Schleicher, C. W. Baker and Thomas J. 
Shanley. 

The club owns beautiful grounds and 
a club house at Bay Shore, L. I., where 
many of the members spend their sum- 
mers. 

— -e 
Nominations for Officers of 
the Illuminating Engi- 
neering Society. 

The following nominations have been 
made by the nominating committee of the 
Illuminat:ng Engincering Society for of- 
fices which are to be filled for the year 
1908: 

President—Dr. Louis Bell, Boston. 

Vice-presidents—Arthur Williams, New 
York; C. E. Stephens, Pittsburg. 

Directors—W. H. Gartley, M. K. Eyre, 
Bassett Jones, Jr. 

General secretary—V. R. Lansingh. 

Treasurer—Dr. A. H. Elliott. 

The board of managers of the New 
England section of the society has made 
the following nominations for section of- 
ficers: Chairman, J. S. Codman; secre- 


tary, R. C. Ware; managers, William H. 
Blood, Jr., T. H. Piser. 
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A SIMPLE PROOF THAT THE ARITH- 
METICAL MEAN IS THE BEST VALUE 
IN CASE OF DIRECTLY OBSERVED 
QUANTITIES. 


BY H. SCHAPPER. 


———— ee 


Let q: stand for the true value of a 
quantity directly observable, and let 
ganni +4 + 


oe ot On 
n 
stana for the arithmetical mean. 


When the measurements are carefully 
performed and repeated a large number of 
times it is then logical to assume that the 
probability of having some of the q’s less 
than qs is the same as that of having them 
larger than it. Also the probability of 
having some of the measurements exactly 
equal to q: is great. Besides, the discrep- 
ancies among the q's themselves, as also 
the actual errors 

(Qe — Qi = éne e Je — Yu = Cn) 
will certainly be small in accurate and 
precise work. 

We may write 

q = lt Hes. ++ 59n= Get en 
where part of the e’s will be + and part 
—. Adding, we get 
etea t este tba 


YA 
e 
gt tç 


if we let e stand for the sum of all the 
errors. 


q= att 


p becomes negligibly small as compared 


with g:, if n becomes large, provided e 
does not increase when n increases. This 
requires the other condition that the values 
of the e’s (the accidental errors) be indi- 
vidually very small. Moreover, the fact 
that the e’s are not all of the same sign 


$ é . a 
Increases the chances of - becoming very 
n 


small when n becomes large, 1. e., for a 
large number of measurements. 

Hence it follows that q = qt + very 
small quantity, so that q is very close to 
the true value. 

We can then say that the arithmeticai 
mean is the best value of a series of direct 
observations, provided the measurements 
be precise. The larger the number of meas- 
urements the nearer q approaches the 
true value qi. 
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Navy Department Supplies. 


The Bureau of Supplies and Accounts, 
Navy Department, will open bids in Wash- 
ington, D. C., on January 2, 1908, for the 
following electrical supplies:  Miscel- 
laneous electrical supplies for delivery at 
the Torpedo Station, Newport, R. I.; mis- 
cellaneous aluminum and platinum wire, 
for delivery at Pensacola, Fla. 
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ENERGY TRANSFORMATIONS FROM 
THE ELECTRICAL ENGINEERS’ 
STANDPOINT. ° 


BY H. M. HUBART. 


(Concluded. ) 

The leading properties of steam are en- 
tered up in Tables V, VII and VIII. At 
the present time considerable difference of 
opinion exists among physicists with re- 
gard to the values of the specific heat of 
superheated steam at various temperatures 
and pressures. The values employed in 
the construction of Tables V, VII and 
VIJI are in accord with those given by 
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ELECTRICAL REVIEW 


EXAMPLES OF THE AMOUNT OF ENERGY 
REPRESENTED BY ONE KILOWATT- 
HOUR. 
` 1. One kilowatt-hour is sufficient to lift 
one ton through a height of 367 metres. 
2. One kilowatt-hour is consumed at 
the trolley in propelling a ten-ton tram- 
car of good design on a good and level 
track for a distance of from one to two 
kilometres or thereabouts (according to 
the number of stops per mile), at a sched- 
ule speed of some twelve kilometres per 

hour. 
3. One kilowatt-hour 


is absorbed in 


200 


of Slearn 


nal Temperature o 
1 Deg Cent 


A 
_ 


/ 


2 14 /6 


Absdute Fressure in Kilograms per 5g Cm. 


9 ji Critical a Saturation Temperature e for Stearn ale 


Fie. 3.—Curves SHOWING THE AVERAGE SPECIFIC HEAT FOR STEAM SUPERHEATED FROM THE 
SATURATION TEMPERATURE TO VARIOUS HIGHER TEMPERATURES. 


Note.—The above curves are plotted from results given by Mollier. 


Mollier in his brochure entitled “Neue 
Tabellen und Diagramme fiir Wasser- 
dampf.”? | 

Mollier’s values for the specific heat 
of steam are given in Table III. The 
values given in this table represent the 
average specific heat while the temperature 
of the steam is raised from the tem- 
perature of vaporization to various 
final temperatures. From these values the 
curves in Fig. 3 have been drawn. 

The specific heat and specific gravity’ 
of some common materials are given, 
together with the kilowatt-hour per ton 
per degree centimetre temperature rise, in 
Table IV. 

-1 Published 1906 by Julius Springer. Berlin. 

3 The specific gravity of a body may be defined as the 
density or specitic weight of the body in grammes per 


cubic centimetre. kilogrammes per cubic decimetre, or 
tons per cubic metre. 


eighty-four hours by a twelve-candle- 
power lamp requiring one watt per candle- 
power. If the lamp is only in circuit 
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provided that it survives for 1,660 hours 
in circuit with an average efficiency of 
one watt per candle-power and that its 
candle-power does not alter. 

If the charge is six cents per kilowatt- 
hour, the cost of energy for this lamp 
(1,660 x 6) _ 

84 00—C 

for the year. Replacing the lamp once a 

year at a cost of forty-eight cents brings 

the total annual outlay per lamp to 
$1.04 + 0.48 = $1.52.. 

To this must also be added an equi- 
table proportion of the meter rental. On 
these assumptions the lamp thus costs a 
matter of $1.60 per year. 

4. The latent heat of liquefaction of ice 
is ninety-three kilowatt-hours per ton; 
that is to say, to convert one ton of ice 
at zero degrees into one ton of water at 
zero degrees requires the application of 
ninety-three kilowatt-hours. 


will amount to 104 cents 


TABLE IV. 
asiaa KOYA Hours 
a e ape SOMES 
(Jons per eat. Temperature 
Cu. M.) of One Ton by 
Oue Degree. 
Water ........ 1.0 1.0 1.16 
ICE seori 0.93 0.49 0.57 
Coal sessen. 1.3 0.24 0.28 
Wrought Iron.. 7.7 0.11 0.13 
Cast Iron...... 7.2 0.13 0.15 
Copper ........ 8.9 0.10 0.12 
Lead ee eee 11.4 0.03 0.035 
FADO cece ba Berek 6.9 0.09 0.11 
Transformer Oil 0.9 0.75 0.97 


5. The specific heat of ice is 0.49. Con- 
sequently to convert one ton of ice at — 8 
degrees into water at zero degrees requires 
the application of 97.6 kilowatt-hours, 
this amount being accounted for as fol- 
lows: 

Four and six-tenths kilowatt-hours are 
required to raise the temperature of the 
ice to zero degrees, and ninety-three kilo- 
watt-hours are required to liquefy the ice. 

6. To convert one ton of ice at —8 
degrees into water at + 8 degrees re- 
quires the expenditure of 107 kilowatt- 
hours, this amount being accounted for as 


TABLE III. 


TABLE OF THE 


AVERAGE SPECIFIC HEAT OF STEAM HEATED FROM THE TEMPERATURE OF 


VAPORIZATION AT VARIOUS FINAL TEMPERATURES. 


Absolute Pressure 


in ky. per Sy. Cm. 0.1 0.5 1 2 
Temperature of i 
Vaporization in 46 81 99 120 
Deg. Cent. 

2 ( 100 0.480 0.490 0.501 ..... 
Es. 150 0.479 0.488 0.495 0.513 
Fad 200 0.479 0.486 0.491 0.505 
ihe | 250 0.479 0.484 0.489 0.500 
Size | 300 0.479 0.483 -0.487 0.496 
Fad 350 0.479 0.482 0.485 0.493 
g9 | 400 0.478 0.482 0.484 0.491 
a L 450 0.478 0.482 0.483 0.489 


for an average period of four hours per 
day, 17.4 kilowatt-hours will be absorbed 
by the lamp in the course of one year, 


eooeoo$so 


4 6 8 10 12 14 16 

43 158 170 179 187 194 200 

ARI Asas Deedes: saese. Caesu heen’ Ceuta 
523 0.538 0.558 0.573 0.588 0.601 ..... 
l4 0.528 0.543 0.556 0.569 0.578 0.588 
508 0.519 0.531 0.541 0.551 0.562 0.569 
-503 0.513 0.522 0.531 0.539 0.547 0.555 
.500 0.508 0.517 0.523 0.581 0.538 0.545 
497 0.505 0.513 0.519 0.525 0.531 0.537 


follows: as in Example 5, 97.6 kilowatt- 
hours are required to change the ice into 
water at zero degrees and a further 9.3 
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kilowatt-hours to raise the temperature laminations 200 kilogrammes, the cast- 
iron case 150 kilogrammes, and the oil 


of the water to eight degrees. 


ELECTRICAL REVIEW 


TABLE V. 


TABLE OF THE ENERGY IN KILOWATT-HOURS REQUIRED TO CONVERT ONE TON OF WATER AT 


= | 
2 
4 
os = 
DO Ss 
igo 
po > 
$a Gt . = 
gÈ op $ 5 
Ee gA z z 
2 g O =| 
A $s ~ ov 
<8 q a = 
: $o 3 
D 
z 
A B. C D 
0.02 17 20 680 
0. O4 A) 32 10 
0.06 36 42 667 
0.08 41 48 665 
0.10 46 53 663 
0.12 49 57 660 
0.15 54 63 657 
0.20 60 70 654 
0.25 65 75 650 
0.30 60 80 647 
0.35 72 & 645 
0.40 76 85 642 
0.50 81 94 639 
0.60 80 100 636 
0.70 90 104 633 
0.80 93 108 630 
0.90 96 112 628 
1.0 99 115 626 
1.1 102 118 625 
1.2 104 120 623 
1.4 100 127 619 
1.6 113 132 616 
1.8 116 136 614 
2.0 120 140 612 
2.5 127 148 606 
3.0 133 155 601 
3.5 138 162 506 
4.0 143 167 592 
4.5 147 172 589 
5.0 151 177 587 
5.5 155 182 584 
6.0 158 186 381 
0.5 161 189 578 
7.0 164 193 575 
7.5 167 196 573 
8.0 170 199 571 
8.5 172 202 560 
9.0 174 205 566 
9.5 ITT 2S A 
10.0 179 211 562 
11.0 183 216 550 
12.0 187 220 556 
13.0 191 225 552 
14.0 194 229 549 
15.0 197 233 545 
16.0 200 237 542 
18.0 206 244 586 
20.0 211 250 581 


Heat in Kilowatt-Hours per Ton. 


50 Deg. Cent. 
Superheat. 


SESSE BEEFY SRRB BIBS SSR os 


Ss 


30 


Ghse SEER HE 


Component Parts. 


Su perheat. 


100 Deg. Cent. 


SELAI ARASH FILS SSSR RAGNI 


ZIS] ALFZZ GSRKB RRELA Seggag 


7. The average specific heat of trans- 
former oil is 0.75, of copper 0.1, of iron 


| 


150 Deg. Cent. 
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Su perheat. 
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ZERO DEGREES CENTIGRADE INTO STEAM AT VARIOUS PRESSURES AND 8UPERHEATS. 


Total Steam Heat. 


Saturated Steam. 


180 kilogrammes. 
amounts to one kilowatt and it is required 


Steam Superheated | 
50 Deg. Cent. 


Steam Superheated | 
100 Deg. Cent. 


S47 
840 


Steam Superheated | 


Cent. 


150 Deg. 


The internal 


TABLE VI. 


loss 
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that the heat is exclusively employed in 
causing a rise of temperature and that 
none is radiated from the external surface 
of the frame. 

The oil requires 0.75 X 1.16 X 0.18 X 
40 = 6.3 kilowatt-hours. Similarly the 
copper requires 0.46 kilowatt-hours, the 
laminations one kilowatt-hour, and the 
frame 0.75 kilowatt-hour. The total heat 
required is 8.5 kilowatt-hours, so that if 
the losses in the transformer are one kilo- 
watt, the time would be 8.5 hours, under 
the conditions set forth. 

ENERGY TRANSFORMATIONS. 

Electrical energy, or, briefly, electricity, 


‘can be transformed into work energy—or 


work with an efficiency as high as ninety- 
five per cent in large motors. Work may be 
transformed into electricity with equally 
high efficiency. The remaining five per 
cent or more is converted into heat energy 
or, briefly, into heat. Electricity and 
work may both be converted into heat 
with an efficiency of 100 per cent. Thus 
if an electric current is sent through a 
resistance, the electrical energy is entirely 
converted into heat in the resistance. If 
work is performed in stirring water, as 
in Joule’s experiment, the work energy 
may be entirely transformed into heat 
energy. The “generation” of electrical 
energy in generating stations is strictly 
the transformation of energy from heat 
to electricity. 

When, however, we wish to convert heat 
into electricity, or into work, high efh- 
ciencies are not attainable. ‘There are no 
known means of transforming heat di- 
rectly into electricity on a large commer- 
cial scale. Heat may, with a low efficiency, 
be transformed into work in a steam en- 
gine or a gas engine, and the work may, 
at high efficiency, be transformed into 
electrical energy. The large portion 
which, in the first step, is not transformed 
into work, remains heat; the small part 


HEAT ENERGY IN KW. HR. RENDERED AVAILABLE FOR CONVERSION INTO MECHANICAL WORK BY THE EXPANSION OF ONE TON OF STEAM. 


Exhaust 
Pressure 
in Kg. 


per 
Sq. Cm. 


0.05 
0.1 
0.2 
0.4 
0.6 
0.8 
1.0 
1.5 


NoTe:—The values for steam initially saturated are set in heavier type. 


16 


200 
228 
210 
188 
162 
148 
138 
128 
114 


250 
243 
224 
200 
175 
160 


147 - 


139 
122 


300 
261 
240 
214 
188 
173 
160 
152 


133 


200 
226 
208 
185 
154 
144 
132 
123 
108 


250 
241 
220 
197 
172 
155 
144 
134 
118 


300 
256 
238 
210 
183 
168 
154 
146 
128 


0.11. Ina certain transformer the weight 


Admission Temperature in D 


187 
219 
199 
176 
151 
137 
125 
116 
100 


200 
223 
204 
179 
153 
139 
128 
119 
102 


250 
236 
215 
190 
165 
150 
138 
128 
111 


Admission Pressure in Kg. per Sq. Cm. 


179 
211 
190 
168 
144 
127 
117 
108 

91 


200 
217 
197 
174 
148 
132 
120 
112 

94 


250 
230 
208 
182 
157 
142 
130 
120 
102 


egrees Centigrade 


300 
242 
222 
197 
169 
153 
140 
130 
111 


to find the time required to cause a rise 
of the copper is 100 kilogrammes, the of temperature of forty degrees, assuming 


170 
202 
180 
158 
133 
118 
107 


syur Aš4əu9 JVIH 


8 7 
200 250 300 158 200 250 300) 3% 
209 222 234 191 200 212 226,33 
188 199 214 170 179 190 203] 33 
165 174 187 146 154 163 177/95 
139 148 160 122 129 137 -:150 es 
123 132 143 105 112 121 132 $= 
111 120 130 95 100 108 120|: 
97 102 110 119 85 90 99 109!" 
80 83 92 101 67 72 7 9) "5 


which, in the second step, is not trans- 
formed into electricity, is converted into 
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(or lost as) heat. Of the heat absorbed 


ELECTRICAL REVIEW 


its less reliability at the present stage of 


by a large steam engine or steam turbine, its development. 


TABLE VII. 
4 
TABLE OF SPECIFIC VOLUME AND SPECIFIC WEIGHT OF SATURATED AND SUPERHEATED 
BTEAM 
A SS SSS SSS SSS SS See 
2 
A g Specific Volume in Cu. M. per Kg. Specific Weight in Kg. per Cu. M. 
vg T i i na l OB 
5O Rg 
T >O . E E Ð = ? ə Ð 
E . g 2. 2, 2, E z. ae ae 
Ba 5, © te g Sz Sa ts S Te Ca Za 
ef o z 8 es 3a z £3 8 £8 
E 6 s ge oo a $ ia Ž g 
=m BD wo =} Y 5 t 5 b a eô E =) te = bo = bo 
io 2g So 2g as =o 
2 = ne ns ZS z a g i & a & 
z z g g 3 = E | 
; gs o $8 E S E 
6 no 7 in an wn 7 
A B N O P Q R S T U 
0.02 17 68.0 81.0 93.0 105.0 0.015 0.012 0.011 0.010 
0.04 29 35.0 42.0 48.0 1.0 0.028 0.024 0.021 0.019 
0.06 36 24.0 28.0. 32.0 36.0 0.042 0.036 0.031 0.028 
0.08 41 18.0 21.0 24.0 27.0 0.000 0.0417 0.041 0.037 
0.10 46 15.0 17.0 20.0 22.0 0.066 0.058 0.061 0.046 
0.12 49 12.0 15.0 17.0 19.0 0.081 0.068 0.061 0.054 
0.15 54 10.0 12.0 13.0 15.0 0.100 0.085 0.075 0.067 
0.20 60 8.0 9.0 10.0 11.0 0.130 0.112 0.099 0.089 
0.25 65 6.4 7.3 8.3 9.2 0.16 0.14 0.12 0.11 
0.30 Go 5.3 6.1 6.9 T.T 0.19 0.16 0,14 (bX 
0.35 72 4.6 5.3 6.0 6.6 0.22 0.19 0.17 0.15 
0.40 76 4.0 4.6 5.3 5.9 0.25 0.22 0.19 0.17 
0.50 81 3.3 3.8 4.3 4.7 0.31 0.26 0.24 0.21 
0.60 86 2.8 3.2 3.6 4.0 0.36 0.31 0.28 0.25 
0.70 90 2.4 2.8 3.1 3.4 0.42 0.36 0.32 0.2 
0.80 93 2.1 2.4 2.7 3.0 0.48 0.41 0.37 0.33 
0.90 96 1.9 2.2 2.4 2.7 0.33 0.46 0.41 0.37 
1.0 99 1.7 2.0 2.2 2.4 0.50 0.51 0.45 0.41 
1.1 102 1.6 1.8 2.0 2.2 0.64 0.56 0.50 0.45 
1.2 104 1.4 1.7 1.9 2.1 0.70 0.60 0.54 0.49 
1.4 109 1.2 1.4 1.6 1.8 0.80 0.70 0.8 0.57 
1.6 113 1.1 1.3 1.4 1.6 0.92 0.79 0.71 0.64 
1.8 116 1.0 1.1 1.3 1.4 1.02 0.8 0.80 0.71 
2.0 120 0.89 1.02 1.14 . 1.26 1.1 1.0 0.9 - 0.8 
2.5 127 0.72 0.83 0.93 1.02 1.4 1.2 1.1 1.0 
3.0 133 0.61 0.70 0.78 0.86 1.6 1.4 1.3 1.2 
3.5 138 0.52 0.60 0.68 0.74 1.9 1.7 1.5 1.4 
4.0 143 0.46 0.53 0.50 0.67 2.2 1.9 1.7 1.5 
4.5 147 0.43 0.47 0.53 0.58 2.4 2.1 1.9 1.7 
5.0 151 0.37 0.43 0.47 0.52 2.7 2.3 2.1 1.9 
5. iv 0.34 0.39 0.44 0. 48 29 A DR TR 
6.0 15 0.32 0.36 0.40 0.44 3.2 2.8 2.5 2.3 
6.5 161 0.29 0.34 0.37 0.41 3.4 3.0 2.7 2.5 
7.0 164 0.27 0.31 0.35 0.38 3.7 3.2 2.9 2.6 
7.5 167 0.26 0.29 0.32 0.35 3.9 3.4 2.1 2.8 
8.0 170 0.24 0.28 0.30 0.33 4.1 3.5 3.3 3.0 
8.5 172 0.23 0.26 0.29 0.31 4.4 3.8 3.5 3.2 
9.0 174 0.22 0.24 0.27 0.30 4.6 4.1 3.7 3.4 
2.5 177 0.21 0.23 VU. 26 0.28 4.9 4.3 3.9 3.6 
10.0 179 0.20 0.22 0.24 0.27 5.1 4.6 4.1 3.8 
11.0 183 0.18 0.20 0.22 0.24 5.6 5.0 4.5 4.1 
12.0 187 0.16 0.18 0.20 0.22 6.1 5.4 4.9 4.5 
13.0 191 0.15 0.17 0.19 0.21 6.5 5.9 5.3 4.8 
14.0 194 0.14 0.16 0.18 0.19 7.0 6.4 5.7 5.2 
15.0 197 0.13 0.15 0.16 0.18 7.5 6.8 6.1 5.6 
16.0 pm 0.12 0.14 0.15 0.17 7.9 7.8 6.6 6.0 
18.0 206 0.11 0.12 0.14 0.15 8.9 8.2 7.4 6.8 
20.0 211 0.10 0.11 0.13 0.14 9.6 8.9 8.1 7.5 


during the passage of the steam, only 
some sixty per cent can, in the present 
state of the art, ultimately be converted 
into electricity. 

When we trace the process back to the 
calorific contents of the fuel, it may be 
stated that only about 7.5 per cent can 
be converted into electricity. With gas 
engines, some twenty-five per cent of the 
calorific value of the fuel may be trans- 
formed into electricity in the circuits sup- 
plied from the dynamo driven by the en- 
gine. The greater efficiency of the gas 
engine is, however, in large units, offset 
by the greater cost, greater depreciation 
and greater space required, as also in 
many cases, by the disadvantage associated 
with its less uniform turning moment and 
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which, as already stated, permits, in large 
sets, of converting into electrical energy 
some sixty per cent of the energy ab- 
stracted from the steam in its passage 
through the engine. 

In accordance with this definition of 
the efficiency of an engine, the heat re- 
jected to the condenser is not regarded as 
a loss. 

It may be, for instance, and often is, 
employed in heating processes. Waste- 
heat engines have also been devised for 
employing the lower temperature ranges. 
Whether or not it be expedient further to 
employ the heat energy rejected to the con- 
denser, it is nevertheless heat energy. Sub- 
tracting this energy from that contained 
in the steam at admission, we have as the 
remainder the energy which has under- 
gone transformations in the steam engine 
or turbine. A large portion of this has 
been converted from heat energy into use- 
ful work energy, and the remainder is 
ultimately wasted in heating the engine 
and the surroundings. 

The ratio of the energy delivered from 
the engine as work, to the energy which 
has been absorbed in the engine, is desig- 
nated the “thermodynamic” efficiency. In 
Table VI are set out the amounts of 
“convertible” energy per ton of steam 
when working between various admission 
pressures and temperatures and various 
exhaust pressures. With an engine of 
sixty per cent “thermodynamic” efficiency 
the work energy obtained per ton of steam 
is equal to 0.60 of the “convertible” energy 
set forth in the table. 

The values obtained in the table are 
determined on the assumption of expan- 
sion without loss or gain of energy by the 
steam. Its temperature during this proc- 
ess of so-called “adiabatic” expansion de- 
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Fies. 4-7.—Heat ENERGY (MEASURED IN KILOWaTT-Hours) RENDERED AVAILABLE FOR 
CONVERSION INTO MECHANICAL WORK BY THE EXPANSION OF ONE TON OF STREAM. 


Let us therefore direct our attention 
to the steam engine or steam turbine, 


creases in accordance with definite ther- 
modynamic laws into which it is not 
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proposed to enter. Accompanying the de- 
crease in temperature there is, for certain 


ELECTRICAL REVIEW 


It is the writer’s experience that by 


means of the system and tables above set 


TABLE VIII. 
TABLE OF THE ENERGY IN KILOWATT-HOURS REQUIRED TO CONVERT ONE TON OF WATER AT 


ZERO DEGREES CENTIGRADE INTO STEAM AT VARIOUS TEMPERATURES AND PRESSURES. 


= e 
Z E 
: g fH 
sf È En 
td) ae z Steam Heat 
$s s3 -E (in Kilowatt-Hours per Ton) of Steam Superheated 
a: to Following Final Temperatures in Deg. Cent. 
on °F -ë 
Z. 23 Bid 
qf Ëa ža 
a E By bs bb be bo e oe T 
“5 = a D & Ò Ò © 
= é A a A A  & = Å Š 
D a 
é 2 gs 8g 8 8 g g 8 
A R n D E G H K L M 
0.02 17 700 TAT 175 803 831 850 885 913 940 
0.04 29 704 TA7 775 803 831 959 885 913 940 
0.06 36 709 747 T75 831 859 885 913 940 
0.08 41 713 747 831 859 885 913 940 
0.10 46 716 746 774 U2 830 858 884 912 940 
0.12 49 717 746 T74 802 830 858 S84 912 940 
0.15 54 720 746 774 802 830 858 884 912 940 
0.20 60 T24 746 773 830 858 S84 912 940 
0.25 65 125 745 773 801 824 858 884 912 940 
0.30 69 727 745 773 801 S24 858 884 912 940 
0.35 72 720 745 773 801 824 858 884 912 940 
0.40 76 730 745 773 801 824 858 884 912 940 
0.50 81 733 744 Ti2 800 828 857 RRR 911 939 
0.60 86 736 744 772 800 828 5T 883 911 939 
0.70 90 737 744 772 828 856 883 911 939 
0.80 93 739 744 T71 ROO 827 856 883 911 939 
0.90 96 740 744 771 800 827 856 883 911 939 
1.0 99 741 742 T10 799 826 855 882 911 938 
1.1 102 743 T70 790 828 855 882 911 938 
1.2 104 745 770 T99 826 85 882 911 938 
1.4 109 746 T70 799 S26 855 882 911 938 
1.6 113 748 770 799 826 855 882 911 938 
1.8 116 730 7i0 759 8286 855 882 911 938 
2.0 120 752 769 T98 826 854 882 911 938 
2.5 127 754 768 197 826 854 881 911 938 
3.0 133 756 767 706 825 853 881 911 938 
35 138 75 766 795 K2 RAY 88O 911 YX 
4.0 143 75 764 794 824 852 879 910 938 
4.5 147 761 794 S24 852 879 910 938 
5.0 151 764 794 824 852 879 910 938 
5.5 155 766 794 824 852 879 910 938 
6.0 158 767 793 823 852 879 910 938 
6.5 161 767 g = 792 822 852 879 909 938 
7.0 164 768 E 3 791 822 851 879 909 938 
7.5 167 760 á : 7.0 821 851 879 909 938 
8.0 170 770 E 3 789 820 850 879 908 937 
8.5 172 771 Sg > 78) 820 850 879 908 937 
9.0 174 T71 798 820 850 879 908 937 
9.5 177 772 798 820 850 879 908 937 
; 179 773 819 849 ° 878 908 936 
1 1:0 183 115 819 849 878 908 936 
12.0 187 T76 818 848 878 907 936 
130 191 TTT 817 848 878 907 936 
14.0 194 778 816 847 877 907 936 
5, 197 778 781 R15 R46 RTT 906 926 
50 o0 7 813 845 876 905 935 
18.0 206 780 812 844 876 905 935 
20.0 211 781 779 811 843 815 905 935 


ranges, a condensation of a portion of the 
steam. The corresponding “wetness 
ractors” are set forth in Table IX. 


forth the general problems associated 
with electricity supply and distribution 


may be solved more effectively than is 


TABLE IX. 


Exhaust 
PEKES 16 14 
n Kg. f i COENEN 


is 011 0.08 0.05 0.11 0.11 0.07 0.04 


200 250 300 174 200 250 300 
0.05 0.24 0.21 0.19 0.23 0.23 0.21 0.18 
0.1 0.23 0.20 0.17 0.22 0.22 0.19 0.16 
0.2 0.21 0.17 0.14 0.19 0.19 0.16 0.13 
0.4 0.18 0.14 0.11 0.16 0.16 0.18 0.10 
0.6 0.17 0.13 0.09 0.15 0.15 0.11 0.38 
0.8 0.16 0.12 0.08 0.13 0.13 0.10 0.07 


0.23 0.22 0.20 0.17 0.22 0.20 0.18 0.16 


0.19 0.18 0.15 0.12 0.18 0.17 0.14 0.11 
0.16 0.15 0.12 0.09 0.15 0.14 0.10 0.08 
0.15 0.13 0.10 0.07 0.14 0.12 0.09 0.06 
0.14 0.12 0.09 0.06 0.13 0.11 0.08 0.04 
0.12 0.11 0.08 0.04 0.12 0.10 0.07 003 
0.10 0.09 0.06 0.03 0.09 0.08 0.04 0.01 


WETNESS FACTORS AT EXHAUST FOR STEAM EXPANDED ADIABATICALLY FROM VARIOUS INITIAL TEMPERATURES AND PRESSURES. 


Admission Pressure in Kg. per Sq. Cm. 


12 10 


= -—-.- 


Admission Temperature in Degrees Centigra:le. 


187 200 250 300 179 200 250 300 


0.22 0.21 0.18 0.15 0.21 0.19 0.16 0.14 


29999950, 


D O -WaN Ww 


Note: -The values for steam initially saturated are set in heavier type. 


The data in Table VI are plotted in otherwise possible. Calculations which, by 


the curves of Figs. 4-7. 


older methods and mixed units, have been 


200 250 300 158 200 250 300 ) 
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tedious and involved, may be readily car- 
ried out and the significance of each stage 
of the calculations becomes much more 
evident. 

Since, however, the designation “kilo- 
watt-hour” is illogical and obscure, it is 
highly desirable that it be replaced by 
some suitable name. It has been sug- 
gested (editorial in the [London] Times 
Engineering Supplement for August 7, 
1907), that this quantity might be termed 
a “kelvin” or a “kapp.” The latter term 
would be ideal from the standpoint of 
brevity. The energy in one ton of good 
coal is some eight to nine “kilokapps.’ At 
a price of $3.50 per ton, this works out at 
some forty-four cents to thirty-nine cents 
per “kilokapp.” If the annual over-all 
efficiency of an electricity supply station 
is, in some particular case, ten per cent, 
then the fuel cost per “kapp” delivered at 
the outgoing cables is some forty cents. 
The remaining running costs would raise 
this to a total of some sixty cents for the 
total operating costs. If, with fifty-per- 
cent load-factor, 200 million “kapps” are 


delivered annually from the generating 


station, the capital cost for a station 
designed on modern lines works out 
at some $15,000 per million “kapps 
per annum. On the basis of seven- 
teen per cent ‘for interest and de- 
preciation, this constitutes an annual 
charge of twenty-six cents, thus bring- 
ing the: total cost per unit up to 
about eighty-six cents per “kapp” delivered 
from the generating station. By similar 
calculations for the cost of cables, sub- 
stations and low-tension network and for 
the cost of the energy wasted in these 


components of the system, the cost ua 
livered to the customer may be aa 

If the proposal to substitute the shor 
word “kapp” for the kilowatt-hour does 
not find acceptance, the above ready means 
of following through such calculations a” 
not invalidated and it is merely require 


0.20 0.18 0.15 0.20 0.18 0.15 0.13 
0.18 0.14 0.13 0.18 0.16 0.13 0.10 
0.15 0.12 0.09 0.16 0.13 0.10 0.07 
0.12 0.09 0.06 0.12 0.10 0.07 0.04 > 
0.11 0.08 0.04 0.11 0.09 0.05 0.01 | 

| 

J 


0.09 0.06 0.03 0.10 0.07 0.04 
0.08 0.04 0.05 0.09 0.06 0.02 
0.06 0.03 ... 0.07 0.04 ... 
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to substitute in the text the usual term 
kilowatt-hour, 


a m m ey 
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Hlluminating Engineering 
Society. 

The New York section of the Illumi- 
nating Engineering Society held a mect- 
ing in the Enginecring Societies Build- 
ing, Friday, December 12, to hear and dis- 
cuss a paper by Bassett Jones, Jr., entitled 
“The Relation of Architectural Princi- 
ples to Illuminating Engineering Prac- 
tice.” In this paper Mr. Jones makes an 
earnest appeal for the esthetic treatment 
of illuminating problems for structures 
making an appeal to the sense of beauty. 
To do this, he believes, requires a more 
or less developed sympathy with the æs- 
thetic qualities of the design. The pur- 
pose of his paper was to show that the 
illuminating engineer who considers only 
the scientifically practical side of his prob- 
lems is necessarily doomed to ultimate fail- 
ure, for he will not be able to obtain the 
recognition that the importance of his 
work deserves. 

To approach this study properly it is 
necessary to have an understanding of the 
nature of “esthetic.” When we view a 
magnificent and artistic composition for 
the first time it produces in us a very deli- 
cate poise between the two extremes of 
novelty and recognition. In many ways 
it is the same as more familiar objects 
and yet there are characteristics about it 
that are quite new. The attention is 
thus aroused to a high pitch of nervous 
excitement, due to the novelty, and must 
find its release in a discharge one way 
or the other. If the balance is in favor 
of interest, the result will be a pleasurable 
emotion. For an appreciation of the 
beautiful sympathy is primarily necessary. 
The object must embody an expression of 
the observer’s ideas of appropriateness 
and fitness. The culture of the imagina- 
tion is also of great importance for the 
appreciation of the beautiful. The ar- 
tist secks to give material reality to his 
ideas through the means at his command 
and the public must appeal to memory and 
imagination for its development and 
meaning. The necessity for finding a simi- 
larity, an old sensation of pleasure to 
match, through which novel developments 
may be adapted to our present stock of 
westhetic memories, has given rise to the 
schools and orders. There is a fundamental 
similarity in all the features of each 
period which arouses a sense of rest. But 
the readiness with which the harmony of 
the design will be appreciated is much a 
matter of previous training. 

Proportion may also be deduced 
through the interest which the object holds 
for us. The meaning of an object which 
has no evident order in its arrangement 
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defies detection and repels rather than at- 
tracts the imagining activities. The or- 
ganic analogue of the feeling of propor- 
tion is found in a concordant and orderly 
change in the muscular reflexes which 
the stimulus arouses. There is no sense 
of disruptive and violent alteration. The 
pleasure which an easy curve excites is 
largely due to the sense of ease with which 
the eye-muscles follow its contour. The 
feeling of the beautiful, however, is never 
merely the feeling of the agreeable. For 
beauty depends on three things: pleasure 
attaches to form and not material of sen- 
sation; the object must be recognized as 
implying relations not immediately pres- 
ent; and there must be some concordant 
series or composite of agreeable objects. 

The author then discussed the princi- 
ples of architecture, showing how these 
necessarily must govern the type of il- 
lumination selected for any particular 
place. Architecture, primarily, has for 
its purpose the provision of structures 
designed to furnish protection from the 
vicissitudes of climate. The requirement 
of familiarity then demands of the archi- 
tect that his structure shall so appeal to 
memory as to make evident its secondary 
purpose. The requirement that the several 
parts of the object or building shall arouse 
concordant sensations deman:ls that the 
relations between the several parts 
of the object shall be apparent. The 
technical name of this character is “pro- 
portion.” Its importance can not be 
overestimated. All throughout ancient 
architecture there was an evident attempt 
to carry it to its logical extreme. No ar- 
tificial object was considered too insignifi- 
cant to express some definite proportional 
relation. This principle is illustrated by 
a square and rectangle. The proportions 
of the former are evident at a glance, so 
that no interest is aroused; the latter, how- 
ever, has sides longer than the ends. This 
at once attracts the eye. The attention is 
challenged, and curiosity is aroused, which 
endeavors to find the proportional relation 
between the two parts of the rectangle. 

The genesis of ornament has its root in 
the very human characteristics of conceit 
and pride, but those who can grasp the true 
worth of proportion require no ornament 
to set it off. Human effort and skill, 
however, are so far limited that the deed 
is never the perfection of the thought, 
and this lack of unambiguous expression 
of the function of each part of our utili- 
tarian construction compels the use of 
ornament as a means of emphasis and a 
sign of the use to which each part is put; 
for, parts differing in function must differ 
in appearance. Hence it is evident that in 
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the proper or improper use of ornament 
is the success or failure of the whole de- 
sign. 

Turning then to the relations between 
the architect and the illuminating en- 
gineer, the author pointed out that, as 
had been shown, the principles of archi- 
tecture are no mere whim on the part of 
the designer. They are as deeply rooted 
in a basis of fact as are the principles of 
natural philosophy, and the conceptions of 
good architecture are subject to the same 
order of constraint that limits the postu- 
lates of science. These facts seem to have 
been overlooked by the authors of a num- 
ber of recent contributions to literature 
on illumination which have shown a dis- 
position to. criticize the limitations which 
architects place upon their work. They 
do not seem to realize that the beauty and 
effectiveness of good architectural con- 
struction depend upon a strict adherence to 
the principles outlined above, and that the 
feeling of the design, dependent as it 
must be upon historical precedent, is 
bound by centuries of usage to certain ef- 
fects of color and light which have become 
established because of their appeal to the 
sentiments aroused by pleasurable visual 
perception. The business of the illumi- 
nating engineeer is to modernize old 
methods of illumination without destroy- 
ing them. If we are to discard tradition 
altogether, then we may as well abandon 
the architecture of the past and ignore 
its influence. 

The “feeling” of the design must be 
earried out consistently, even to the last 
detail of the fixtures, and it is the duty 
of the architect to see that this is done. 
His conception of the whole arrangement 
must include the lighting, for, as he sees 
it “in his mind's eye,” so it must be seen | 
objectively. The light that must be pro- 
vided, its tone, its intensity, its quality, 
are features of his mental conception, 
and it is this ideal illumination that the 
engineer must seek to approximate. He 
can only hope to do this when he is able 
to see the design as the architect sees it, 
and not through the eyes of the illuminat- 
ing specialist. The illuminating engineer 
must use the laws of distribution, not as a 
method of determining what the distri- 
bution shall be, but as a means of adapt- 
ing his lamps to the distribution required. 
Tt is not a question of foot-candles; it is 
a question of how much light is needed. 
And it is more often a question of quality 
than of quantity. It seems then that a 
very important, if not essential, feature 
of the engineer’s preparation is a study 
of the history of illumination and its re- 
lation to architectural design. He must 
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make himself intimately acquainted with 
the means and methods of earlier work, 
which was good work where any attempts 
were made to obtain adequate and suita- 
ble lighting. It is not true that good 
lighting has not been achieved earlier by 
empirical methods. We to-day are simply 
in a position to do more efficiently what 
the masters have done in spite of their 
manifest limitations. This branch of il- 
luminating engineering is unquestionably 
an art, and only a science in so far as an 
art is scientific in its method. The ques- 
tion of the proper location and arrange- 
ment of fixtures then resolves itself into 
the question of the way in which the de- 
sign is to be seen. The proportions of 
the structure, its constructive lines and 
the points where they originate and end— 
these are to be brought out in relative 
prominence, and to do this properly the 
individual responsible for the lighting 
must be able to discern and select these 
features and modify his illumination ac- 
cordingly. 

The author then presented several ex- 
amples of the use of historic precedent 
in illumination and showed drawings of 
fixtures thought suitable for various pur- 
poses. The archeologist has presented us 
with an almost infinite variety of 
Roman lamps and stands of exquisite 
design. Some of these were described, as 
well as adaptations of them to modern 
methods. Only by such historical study 
did he think that we can learn the nature 
of the ideal which the great masters of 
architecture sought to embody in their 
work, and only as we succeed in making 
this ideal our own can we hope to ex- 
press in our efforts the truth of archi- 
tectural beauty. 

The author closed with a word or two 
regarding the physiological effects of ar- 
tificial illumination. He believes that no 
architectural design, conceived in the right 
spirit and properly executed, can demand 
any suitable artificial illumination that is 
injurious in the optical sense. The rea- 
sons for this lie deeper than the physiolo- 
gv of the eve can lead‘us, and have to do 
also with visual perception and psycholo- 
gy. Artistic illumination is, ipso facto, 
good illumination, No illumination can 
be artistic that is not conceived as a fca- 
ture of a truly artistie design. 

The discussion of the paper was opened 
by L. B. Marks, who, while expressing his 
general agreement with the author's 
theme. took issue with him on a number 
of points. He said that certain buildings 
are purely utilitarian and in no sense 
gsthetic. Hence there is no necessity to 
consider the esthetic fecling when laying 
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out their illumination. Since a fixture 
is intended to supply light, it should be 
designed with this idea in view, and no 
esthetic feeling should be allowed to 
make it an inefficient fixture. Where il- 
lumination is to be useful, the zsthetic 
consideration takes second place. When 
it is desired to maintain old traditions, 
the xsthetic side should be considered, 
but these ideas should be changed when 
necessary and discarded when not good. 
Mr. Marks took issue with the author’s 
statement that illumination is not a ques- 
tion of foot-candles; it is, although the 
quality of lighting must also be consid- 
ered. Illuminating science is to-day produc- 
ing definite methods of treatment, while 
the old empirical methods were only 
occasionally successful. It is thought that 
one of the difficulties at the present time 
is due to the neglect on the part of the 
architect to consider the artificial illumi- 
nation of his buildings until its design 
is practically completed. Mr. Marks 
criticized certain of the fixtures shown by 
Mr. Jones, pointing out how they might 
be improved, and concluded by saying that 
artistic illumination is not necessarily 
good physiologically. 

S. W. Jones discussed the paper from 
the viewpoint of the architect, expressing 
agreement with the author’s opinions. He 
said there are two classes of buildings to- 
day: the modern office building or sky- 
scraper, and buildings of historic design. 
For the first class, efficient lighting is a 
prime consideration; for the second the 
architect is best fitted to design the il- 
lumination. He called attention to one 
figure in the paper, saying that sufficient 
illumination would have been secured by 
half the number of Jamps on each chande- 
lier, but the design of the latter had to 
be massive in: order to be in harmony with 
the room, which made it necessary to place 
an excessive number of lamps upon it. 
Mr. Jones concluded by saying that the 
engineer, as usually trained, is not fitted 
to design the illumination of a historically 
designed building; it is for the architect 
to decide what illumination is to be used. 
The illuminating engineer blunders when 
he tries to apply commercial methods to 
other buildings. 

L. R. Hopton discussed the ditheul- 
ties of fixture design from a fixture 
man’s standpoint and contended that fix- 
ture designers have used good judgment 
and good methods in their work, and that 
the blunders of a few should not be visited 
upon the entire fraternity. 

W. S. Kellogg said that it is always 
necessary to bear in mind the artistic 
principle of beauty. Fixtures must be in 
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harmony with the building and the ar- 
chitect must be the judge of what is de- 
sired. He thought that it is the question 
of the quantity, rather than the quality, 
of the lighting which controls the illumi- 
nating engineer, while the reverse should 
be the case. Mr. Kellogg said that much 
of the difficulty in the present situation 
has been due to the increasing intensity 
of the units of illumination. These, he 
thinks, are too large; that even the or- 
dinary lamp would be better if it had an 
intensity of eight rather than sixteen 
candles. | 

V. R. Lansingh expressed his agreement 
in general with the ideas put forth in the 
paper; for much work the illuminating 
engineer should have an artistic feeling; 
yet in nine out of ten cases the illumina- 
tion should be purely useful. In these 
cases the artistic considerations do not 
control; in the others they come first. 
But even here engineering principles 
should be applied in order to reduce the 
expense of the lighting. Smaller lamps 
are, in general, good, but the objection to 
them is the increased cost of installation 
and operation. ! 

G. H. Stickney also expressed apprecia- 
tion of the argument of the paper; but 
thought it was somewhat idealistic, with 
a tendency to go to extremes. He dis- 
cussed briefly the various kinds of illumi- 
nating problems that come up, showing 
how they necessarily influence the method 
of treatment. 

E. L. Elliott said that the difficulty to- 
day is due to the fact that the architect 
and the illuminating engineer are working 
in fields which overlap. There is a neutral 
ground where they must necessarily work 
together for the best results. Due to this, 
each should endeavor to understand the 
position of the other, to be able to see ihe 
problem as the other sees it. When this 
has been brought about, then each will be 
able to go over into the field belonging 
strictly to the other and appreciate the 
work which the latter is doing. He rather 
disagreed with the author in holding that 
we should follow the ideals of the ancients. 
The old buildings were simple in com 
struction and for simple purposes; the 
office building to-day is infinitely more 
complex. It is designed for purely utili- 
tarian purposes and hence the methods of 
illumination employed should not be re- 
stricted by old practice. Mr. Elliott said 
that many of our modern buildings for 
libraries and schools are designed from 
ancient models where the lighting was un- 
important, and yet these are the ae 
buildings which to-day need the most il- 
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Jumination. He thought that in many 
cases the esthetic principles must be sub- 
sidiary to the principles of illumination ; 
that everything must have some purpose; 
and since a fixture is placed in a room 
for supplying light, its purpose must be 
evident. The fixture is not itself a part 
of the room and need not be massive, al- 
though the furnishings of the room are. 
Old fixtures were intended to support 
flaming lamps, and to copy them to-day 
is not only to neglect modern advance, but 
actually to present an untruth. We should 
not continue to imitate old designs with- 
out creating. | 

Due to the lateness of the hour, Mr. 
Jones closed the discussion briefly. He 
called attention, however, to the fact that 
his paper was, as stated in it, limited to a 
consideration of structures making an ap- 
peal to the sense of beauty. He said that 
the reasons for following old traditions lie 
deep. Beauty actually has an effect on the 
morals of the community, and only by in- 
creasing the wsthetic feeling of the péo- 
ple is it possible. to raise them morally. 
He said, in reply to Mr. Elliott, that a 
lighting fixture is part of a room, since it 
is there in the daytime as well as at night. 
and hence it must be in harmony with the 
other furnishings. Others who took part 
in the discussion were A. J. Marshall and 
J. C. Codman. 

The mecting was then adjourned. 
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Municipal Lighting for 
Montreal. 


Estimates upon the cost of construction 
and operation of a municipal lighting 
plant for Montreal, Quebec, were ordered 
last July and have been prepared by 
Messrs. Ross & Holgate, electrical engi- 
neers. The report savs that the city would 
need to rebuild the present incinerator 
plant at a cost of $102,960. To this would 
be added the cost of an electrical plant, 
at $182,110, making a total capital cost 
of $285,070. The operating cost would 
be $65,143, from which would be deducted 
the expense of operating the present in- 
cinerator, amounting to $13,324, leaving 
a balance of $51,819. The city would 
have at its disposal 330 horse-power dur- 
ing twelve hours of the day, which, valucd 
at $30 per horse-power, would amount to 
$9,900. Deducting this from the forego- 
ing, a balance of $41,919 would remain as 
the cost of lighting. This distributed over 
733 are lights would give a cost of $57.18 
per light. The city now pays $60 a light. 
The engineers conclude that the garbage 
of the city has more than suflicient heat 
value to generate all the power required 


for lighting purposes. 
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THE CHANGE IN THE RESISTANCE OF 
METALS AT VERY LOW TEMPERA- 
TURES AND THE INFLUENCE EX- 
ERTED ON IT BY SMALL AMOUNTS 


OF ADMIXTURES.’ 


BY PROFESSOR H. KAMERLINGH ONNES 
AND J. CLAY. 


In a previous communication the au- 
thors called attention to the changes of 
resistance with temperature which plati- 
num wires show at the low temperatures 
reached with liquid hydrogen. Such dif- 
ferences were still more pronounced for 
different gold wires which we investigated. 
With this metal we investigated the in- 
fluence of small amounts of admixture, 
as we thought that the gold resistance 
thermometer would be preferable to the 
platinum resistance thermometer. 

As to the change of the specific re- 
sistance for the pure metals reduced to 
the normal] state, attention is drawn to 
the temperature at the point of inflection 
d?r/dT? = 0, the temperature of the point 
of proportionality dr/dT = r/T, and the 
temperatures of the minimum dr/dT = 0. 
The investigation of these points is only 
possible by the aid of liquid hydrogen. 
Only in some cases—and even then the 
purity of the metal is open to doubt— 
the point of inflection, whose existence 
was indicated by Dewar, was found high 
enough to be ascertained without meas- 
urements for hydrogen temperatures. For 
metals in the purest and normal state the 
point of proportionality lies probably be- 
low the temperatures which are to be 
reached with liquid hydrogen. Our meas- 
urements indicate that as a metal is 
brought to a purer and more normal state, 
the point of proportionality is found to be 
lower. The metal wire which came near- 
est to the ideal state was one of our gold 
wires. Even at the lowest temperature 
the point of proportionality was not vet 
reached for that wire. Probably Dewar’s 
wires were further removed from this ideal 
state. 

Gold—The different samples of pure 
gold were all supplied by Dr. C. Hoitsema. 
With two exceptions the wires were all 
treated in exactly the same way, drawn 
out by Heræus to 0.1 millimetre diame- 
ter, and treated at every pull with dilute 
sulphuric acid and nitric acid. The gold 
wire Au,, was drawn in a different way 
and made very impure. The exact amount 
has not yet been ascertained. 

The wire Au, contained 0.03 per cent 
impurities. As to the wires Au,, Auw 
and Au,,, Dr.  Hoitsema found about 0.015 


1 Extract iade: by the Electrician. London. of a paper 
read at the Royal Academy, Amsterdam., Septembe. 28, 
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per cent admixture for Aum, and about 
0.005 per cent admixture for Au, and 
Au,. Au,,, was made of an alloy which, 
after the wire had been remelted, con- 
tained 0.4 per cent admixture (probably 
chiefly silver). Wound round the same 
glass cylinder, all wires except Au, and 
Au,,g, were heated at the same time in an 
annealing furnace for a long time, and 
slowly cooled, as had also been done with 
Au, and Au,,,, 80 that they were perfectly 
malleable. Table I gives some of the re- 
sults obtained, the resistances being ex- 
pressed in terms of 0 degree as unity. 


TABLE. I. 
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To facilitate comparison we may ob- 
serve that Dewar found 0.03290, whereas 
we found 0.008103 at — 252.93° for Au,. 

Some of the figures for mercury, silver 
and lead are given in Table II. The mer- 
cury was doubly distilled, the silver con- 
tained 0.18 per cent impurity, and the 
lead probably not more than 0.015 per 


cent. 


TABLE II. 
1 
Mercury. | | Silver. Lead. 
Resis- l | Resis- | Resis- 
TemP. | tance. | Temp. | tance Temp. | tance. 
Ta 97.126 |! 09.76° 1.41039 + 18.83° 1.0652 
—183. 5 o 
—197 87 | 6 0103 | 108. 81 D BROR? | —103 68 | 0.59518 
— 205.01 5.8900 --183 57 0 24079 — 183 65 | 0.29439 
— 215 34| 4.5057 || —204 67 0.15528 |’ —216 öl | 0 1712 
—252.98 1.2613 | —252.92 0.008013] —255 07 | 0 02814 
— 958.81 | 0.7534 |) -259 22 0.00642) —258.7V | 0.01811 
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International Electrical Ex- 
position at Marseilles. 


An international exposition of the ap- 
plications of electricity will be opened at 
Marseilles, France, April 19, 1908, and 
will run until October 31. This is under 
the patronage of the municipality and 
of the Chamber of Commerce of that city. 

The exposition will be held at Pare du 
Rond-Point du Prado. Departments for 
all applications of electricity have been 
created. The exposition will be under the 
direction of General Commissioners H. 
Dubs and G. Cordier. The direction of 
the foreign division of the exposition will 
be conducted by E. Thurnauer. Offices 
have been opened at 52 Boulevard Louis- 


Salvator, Marseilles, and 63 Boulevard 


Haussmann, Paris. 
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American Institute of Elec- 

trical Engineers. 

The two hundred and twenty-third 
meeting of the American Institute of 
Electrical Engineers was held in the audi- 
torium of the Engineering Societies 
Building, New Yark, December 13, when 
three papers dealing with several problems 
of power-house operation and design were 
read and discussed. The first to be pre- 
sented was by Walter S. Finlay, Jr., en- 
titled “The Ratio of Heating Surface to 
Grate Surface as a Factor in Power Plant 
Design.” The author discusses the prob- 
lem of selecting suitable boilers and fur- 
naces, and presents a number of curves, 
showing how the various factors entering 
into the problem are affected by the load- 
factor. He then describes an interesting 
boiler setting adopted for eighteen boilers 
in the Fifty-ninth street station of the 
Interborough Rapid Transit Company, of 
New York. A second furnace was added 
to each boiler, under the mud-drum, the 
new stoker having an area about eighty 
per cent of that of the old. Both stokers are 
of the Roney type. The author gives the 
results of firing with both of these fur- 
naces and compares the performance of 
the boiler when thus operated with its 
original performance with the single fur- 
nace. The output of the boiler was con- 
siderably increased, while its efficiency re- 
mained practically constant. This ar- 
rangement should effect a considerable 
saving in boiler-room area and hence re- 
duce a number of factors entering into the 
cost of the installation. The cost of the 
boiler house itself may be reduced about 
forty per cent; the boilers may be reduced 
fifty per cent; the piping forty per cent; 
the cost of the stokers remains the same, 
there being two to each boiler; the coal- 
handling apparatus may be reduced 
fifteen per cent in cost, due to the con- 
densation of the boiler room; the remain- 
ing factors of the boiler house will not be 
changed. This results in a total cost 
of the boiler house of $101.47 per kilowatt 
of station output. The cost for a single 
grate equipment for an equivalent output 
was estimated to be $125 per kilowatt out- 
put of the station, showing that altogether 
a saving of 19.6 per cent of the first 
cost of the plant is made by the double- 
furnace arrangement. For a plant cost- 
ing, with a single boiler equipment, about 
$150 per kilowatt output, a saving of 20.8 
per cent will be made by using the double- 
furnace arrangement. 

The second paper, by Henry W. Wait, 
was entitled “An Exhaust Steam Turbine 
Plant.” This describes in some detail the 
exhaust steam turbine and steam accumu- 
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lator installed in the Wisconsin Steel 
Company’s mill at South Chicago. This 
is probably the first application of the 
Rateau low-pressure turbine and steam ac- 
cumulator or regenerator in this couniry. 
The steam used comes from a double-cy]- 
inder engine of the rolling-mill type, the 
cylinders being forty-two by sixty inches. 
The work is rather irregular, but the en- 
gine is stopped or practically idle twenty 
per cent of the time. The average horse- 
power when actually running is a little 
over 1,000, while the average if distrib- 
uted over the entire time would be 820. 
Figuring back from the total steam con- 
sumption, it was found that the engine 
uses sixty-four pounds of steam per aver- 
age indicated horse-power per hour, or 
fifty-four pounds during the actual run- 
ning. 

The steam accumulator and accessory 
appliances are described in considerable 
detail, as are also the turbine and the gen- 
erators which are directly coupled to it. 
These are direct-current machines of the 
usual type, built somewhat solidly, and are 
provided with commutating poles to adapt 
them to steam turbine speeds. Each ma- 
chine is rated at 250 kilowatts, the press- 
ure developed being 250 volts. The au- 
thor gives curves showing the perform- 
ance of this steam unit turbine system and 
says that the general result of the instal- 
lation was that it has enabled the mill to 
shut down two 250-kilowatt engine- 
driven generators which formerly op- 
erated the mill and for a long time the 
turbine carried the entire electrical load. 
Recent additions of more electrically 
driven machinery have made it necessary 
to run one of these older units occasion- 
ally to help out the turbine. It is esti- 
mated that the total cost of the power pro- 
duced by the turbine is 0.299 cent per 
kilowatt-hour; the fixed charges used in 
computing this cost are on a basis of $80 
per kilowatt. The total operating ex- 
pense of the turbine is said to be 0.087 
cent per kilowatt-hour, no charge being 
made for the steam utilized. The author 
points out that the low-pressure steam 
turbine and accumulator are suitable for 
other classes of work and should give par- 
ticularly good results when used-in con- 
nection with large mining hoists, where 
the load on the engine is irregular. He 
points out that also a great saving can 
be effected in connection with continuous- 
running engines, as such a system may be 
used to increase the power of such en- 
gines, even when running condensing. 

The third paper was by C. O. Mailloux, 
and was entitled, “The Westover Carbon- 
Dioxide Recorder.” This discusses the ad- 
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vantages of checking boiler performance 
by watching the percentage of carbon- 
dioxide in the flue gases. The Orsat ap- 
paratus is described and the one developed 
by H. J. Westover. The latter embodies 
some new features desirable from the 
point of view of the boiler-room man- 
ager, which are intended to make it 
somewhtt rugged mechanically and do 
away with the necessity of technical 
knowledge on the part of the attendant. 
The author points out that one of the 
lessons taught by the carbon-dioxide re- 
corder is the necessity for more frequent 
adjustment of the furnace damper and 
the adjustment should usually be less at 
a time than heretofore. Admitting the 
necessity for this, the question of finding 
means for doing it properly and cheaply 
is assuming some importance. The au- 
tomatic damper control should be valua- 
ble, and the logical way to control this 
would be by means of the carbon-dioxide 
recorder. To do so is not easy, but the 
results which have, up to this time, been 
attained in an attempt at solution are 
encouraging. 

The papers were discussed somewhat 
fully by those present, and a number of 
written communications were received 
which could not be read due to the late- 
ness of the hour. The discussion was 
opened by Dr. J. A. Holmes, of the 
United States Geological Survey, who has 
been in charge of the fuel tests begun at 
the St. Louis Exposition, which have 
been carried on by the department since 
that time. Dr. Holmes did not take up 
specifically any one of the papers which 
had been read, but dwelt somewhat at 
length upon the general question of fuel 
economy; the importance of this to the 
country; the danger of exhausting our 
supplies; the possibilities of utilizing 
fuels which are now neglected; and he 
showed that one of the most important 
problems confronting us is to bring the 
general public to a realization of the ne- 
cessity for economy in the use of fuels. 
He showed also what steps the Govern- 
ment is taking to develop and preserve 
our fuel resources, particularly the for- 
ests which are so heavily damaged each 
year from fires. 

Dr. Charles E. Lucke discussed Mr. 
Finlay’s paper somewhat fully. He did 
not agree entirely with the author that 
the boiler efficiency of the two-furnace 
installation is the same as that of the s10- 
gle-furnace arrangement. He pointed out 
that the addition of the second furnace 
should increase the temperature of the 
escaping flue gases. This, of course, 
means a decrease in boiler efficiency, He 
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did not see how burning seventy-four per 
cent more coal under the boiler could be 
done without some change in the boiler 
efficiency. If this were actually the case 
it would constitute a criticism of the fur- 
nace, and not of the boiler, so that the for- 
mer should come in for a critical exami- 
nation. 

Albert A. Cary also discussed Mr. Fin- 
lay’s paper at considerable length, deal- 
ing particularly with the effect of varying 
the area of the grate. He explained his 
method of designing boiler plants, which 
consists in starting at the furnace, de- 
signing this to burn the required amount 
of fuel, and then fitting the boiler to the 
furnace. The usual method is to select 
a boiler and then build a furnace to go 
with it. He gave results of a number of 
boiler trials, showing how attention to the 
design of the furnace affected the effi- 
ciency of the installation. In concluding 
his discussion, Mr. Cary described a two- 
furnace boiler-setting which he had de- 
signed as a modification of a suggestion 
he had scen ten years ago. 

J. P. Sparrow thought that in Mr. 
Finlay’s paper undue prominence had 
been given to the question of grate area. 
There is considerable variation in this 
matter in common practice. The ratio 
selected should, of course, depend upon 
the character of the load. He thouglit 
that Mr. Finlay’s comparison was hardty 
fair, since he had taken a good perform- 
ance of the double-stoker arrangement 
and a poor performance of the single 
stoker. The New York Edison Company 
has been conducting tests of furnaces 
where the rate of combustion is high, the 
results of which compared very favorably 
with those given by Mr. Finlay. By 
means of forced draft forty-four pounds 
of coal have been burned per square foot 
of grate surface per hour. He thought 
that in electric-lighting stations it is good 
practice to operate boilers at about fifteen 
per cent above the rating and then to force 
them to carry the peaks of the load. The 
keynote of the situation lies in the in- 
crease of the rates of combustion, as this 
bears the same relation to construction 
and fixed charges as Mr. Finlay’s in- 
crease of grate area. 

J. E. Moultrop discussed the paper in 
much the same way, asking why it was that 
so little coal was burned on the single sto- 
ker. An inspection of the results seems to 
indicate that the return of combustion 
might have been increased, but probably 
not by installing a second stoker. He calls 
attention to some of the changes in the de- 
sign of the furnace necessitated by the ad- 
dition of the second stoker, and thought 
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that some of these changes might be bene- 
ficial, even were the second stoker not 


- put in. Some of the new furnaces and the 


boilers of the Edison Illuminating Com- 
pany, of Boston, have been redesigned: 
the boiler has been raised fifteen inches 
higher than is usual; the stoker has been 
dropped nine inches and brought forward 
something over three feet. This gives a 
long ignition arch and a large combustion 
chamber and makes possible an economical 
increase in the rate of ¢ombustion. 

W. F. Wells said the ratio of heating 
surface to grate surface, although impor- 
tant,is a matter of secondary consideration. 
The first consideration should be given 
to the evaporation possible per square foot 
of heating surface consistent with com- 
mercial economy. Having determincd 
this you can work back to the furnace and 
design that to burn the required amount 
of fuel. He described the changes which 
have been made in some of the furnace set- 
tings of the Brooklyn Edison Company's 
Sixty-sixth street station in which the fur- 
naces were extended and the grates en- 
larged. This, however, has been done not 
so much to increase the evaporation as to 
give increased economy. Similar changes 
have also been made at the Gold street 
station. 

Mr. Finlay closed the discussion, say- 
ing with regard to Mr. Moultrop’s sug- 
gestion that the furnace itself be increased, 
that this could not be done with the Ronev 
stoker. The combustion on this stoker 
ean not be carried further than it is at 
present. He did not agree with Mr. Spar- 
row that undue prominence had been 
given to the size of the grate surface, as 
he stated particularly that this was simply 
one method of attacking the problem of 
combustion. He thought Mr. Wells’s state- 
ments also were in full agreement with his 
discussion. Professor Lucke’s criticisms, 
he thought, were chiefly theoretical and 
were answered fully by Rankin’s theory 
of heat exchange taking place in the boiler. 

A number of written discussions were 
received, which, due to the lateness of the 
hour, were presented by name only, and 
the mecting was adjourned. A brief ref- 
erence to each of these is given below: 

Francis Hodgkinson submitted a discus- 
sion of Mr. Wait’s paper, pointing out that 
the low-pressure steam turbine can not be 
expected to give equally good results every- 
where. However, low-pressure turbines 
can be made to operate with steam at less 
than atmospheric pressure, and when thus 
used might show considerable saving even 
with the more efficient types of engine. 

Walter T. Ray and Henrv Kreisinger 
contributed a discussion of Mr. Finlay’s 
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paper in which the authors held that the 
empirical rules now used in designing 
boiler settings are hard to justify, that the 
possibilities of increasing the rate of heat 


transmission into boilers should be con- 


sidered and the thing to do is to work the 
boilers harder. The boiler is an efficient 
heat absorbent and if the problem of forc- 
ing the furnace efficiency is solved, the 
boiler will do its part. 

W. L. Abbot also discussed Mr. Fin- 
lay’s paper, expressing a difference of 
Opinion in some points. He did not think 
that sufficient allowance had been made for 
the loss of fuel nor for the economizer. 
He pointed out that in many cases the 
size of the power-house is not determined 
by the number of boilers, and that the 
saving which Mr. Finlay allowed for this 
seemed to be too large. 

A. Bement said that there has been a 
growing realization of the advantages to 
be obtained from having available a large 
furnace capacity. He thought it was re- 
markable that the efficiency of the installa- 
tion described by Mr. Finlay should be 


varied so slightly by the addition of a 


second furnace. 

J. R. Bibbins pointed out some of the 
features touched upon by Mr. Wait, 
dwelling upon the difficulty of conducting 
tests of low-pressure turbines, particularly 
with respect to measuring the steam con- 
sumption. He thought that low-pressure 
steam-turbine application resolves itself 
into two general classes: those in which 
the turbine uses the same quantity of 
steam as the primary motor, and those in 
which it is unable to do this. A peculiar 
instance of the first class is that of driv- 
ing alternators by means of low-pressure 
turbines, the alternator being connected in 
parallel with that of the primary motor. 
In such cases no governor is needed upon 
the steam turbine except to prevent it from 
running away if the load is thrown off the 
turbine alternator. 

F. V. Henshaw, referring to Mr. Fin- 
lay’s paper, pointed out that neither heat- 
ing surface nor grate surface can have 
fixed values for different designs. They 
must be considered in connection with 
specific cases. He emphasized the fact 
that the efficiency of the furnace may be 
greatly modified by a slight change in the 
baffling surfaces. Engineers who have 
explored furnaces by means of thermo- 
couples have frequently found dead points 
where the boiler heating surface is prac- 
tically idle. He thought that in general 
the boiler plant offers the most promis- 
ing field for improvement in power sta- 
tion work and that the invention of a prac- 


tical carbon-dioxide recorder is a great 
help in this respect, | 
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REVIEWS OF CURRENT. ENGINEERING 


AND SCIENTIFIC LITERATURE 


Variation of a Mass of Electrons in 
the Interior of the Atom. 

A short discussion of the possible varia- 
tion of the mass of electrons has been 
contributed to the French Academy of 
Sciences by H. Pellat. The author con- 
siders the effect of the magnetic field set 
up by each electron, due to its motion, 
upon neighboring electrons. These fields 
are at right angles to the plane in which 
the electrons move, and may be consid- 
ered to be of sufficient intensity to affect 
a neighboring electron appreciably only 
throughout a limited area around the elec- 
tron which sets it up. If these fields over- 
lap, each electron will exert a force upon 
the other which may tend to accelerate or 
to retard its motion. ‘It is shown an- 
alvtically that the direction and amount 
of this action depend upon the distance 
apart of the electrons and that the effect 
increases as they approach, reaching a 
maximum, and then again decreases. He 
points out that this may explain the phe- 
nomena noticed by Zeeman and Becquerel, 
which seem to require for their explana- 
tion the assumption that the corpuscles 
of an atom possess different masses. Of 
course, according to the electron theory, 
the mass of a corpuscle is a function of its 
velocity, and if the velocity be changed, as 
has been suggested, the mass will nat- 
urally vary in the same way.—Translated 
and abstracted from L Eclairage Elec- 
trique (Paris), November 30. 

< 
Sensitiveness of Metal-Filament 
Lamps to Current Variations. 

A brief note, communicated by Herr 
Niethammer, calls attention to some ob- 
servations which he has made respecting 
the behavior of metal-filament lamps on 
unsteady supply circuits. He savs that 
variations of one or two per cent, and 
even less, are noticeable to the eve, par- 
ticularly when the lamps are operating 
from alternating-current systems, where 
batteries are not usel for steadving the 
pressure, This is explained, as is well 
known, by the thinner filament, as com- 
pared with carbon, and its small heat ca- 
pacity., To avoid the flickering it will be 
necessary for central stations supplying 
metal-filament lamps to maintain a more 
constant potential than when carbon 
Jamps are used, if batteries are not em- 


ploved. Moreover, the intensity of the 
metallic filament varies noticeably on al- 
ternating currents of low frequeney, which 
may be shown clearly in the following 
wav: It is well known that the slippage 
of an alternating-current induction motor 
may be shown clearly if a white cross be 
drawn on a dise attached to the rotor of 
the motor and lighted from an are lamp 
supplied from the same circuit. The cross 
then viewed appears to turn backward. 
Replacing the are lamp by an ordinary 
twenty-five-candle-power carbon lamp 
causes the cross to disappear, as the varia- 
tion in candle-power of the lamp is not 
sufficient to bring it out in relief. If, 
however, a metal-filament lamp of the 
same candle-power be substituted for the 
carbon lamp, the movement of the cross 
is clearly seen.—Translated and abstracted 
fiom Elektrotechnik und Maschinenbau 
(Vienna), November 24. : 


< 


Cost of Operation of Steam-Turbine 
and Gas-Engine Stations. 


Nome estimates are given here by 
Leonard Andrews of the costs of gas-en- 
gine and steam-turbine plants. The size 
considered is one with a rating of 16,000 
kilowatts. The output at this station is 
assumed to be about 13,009 kilowatts, to 
handle which properly, with steam tur- 
bines, requires 4,000 kilowatt units. The 
author estimates that the cost per kilowatt 
of a steam-turbine plant of these dimen- 
sions, after allowing for all auxiliary ap- 
paratus and contingencies, is $65.50. Such 
a plant would be able to carry an overload 
of fifty per cent for a short time. To do 
the same work with gas engines an equip- 
ment consisting of eight 2,000-kilowatt 
engines, each able to carry ten per- cent 
overload, would be satisfactory. The rela- 
tive costs of running the two systems are 
worked out and it is found that the gas- 
engine plant will produce one kilowatt- 
hour with a net cost of fuel of 0.085 
cent. The cost of repairs to this plant 
would amount to 0.022 cent per kilowatt- 
hour for the generating plant and 0.011 
cent for the producer maintenance: the 
cost of labor to 0.031 cent. The cost of 
oil and stores is 0.008 cent and the in- 
terest and depreciation 0.103 cent. This 
brings the total cost of operation per 


kilowatt-hour for the gas-engine plant to 
0.267 cent, while that of the steam-tur- 
bine plant is found to be 0.41 cent. The 
author then calls attention to the ad- 
vantages of gas engines when operated in 
connection with steam turbines, an ar- 
rangement which permits much of the 
heat loss of the gas engine to be saved 
and utilized by the turbines. He thinks 
that future competition in electrical 
heating plants will not be between tur- 
bines and reciprocating engines, nor be- 
tween turbines and gas engines, but be- 
tween reciprocating engines, with exhaust 
turbines, and turbines combined with gas 
engines.—Abstracted from the Electrical 
Engineer (London), November 29. 
< 

A Registering Electric Seismograph. 

A description is given here by R. Gold- l 
schmidt of a registering electric seismo- 
graph which has been devised for the ob- 
servatory of the University of Brussels, 
Belgium. An objection to the seismo- 
graph of the ordinary type is that the 
presence of an observer in its immediate 
vicinity may influence its action. This 
objection is removed if a device can be 
made to produce its record at a dis- 
tance. For this purpose the present in- 
strument was constructed. It consists of 
a heavy weight suspended by a wire in the 
usual manner. From the sides of this 
project four small bobbins of copper wire 
wound on iron cores, these being placed 
ninety degrees apart in the horizontal 
plane, the windings of the opposite bob- 
bins being connected in series. Opposed 
to these coils, but supported on a rigid 
frame carried on the ground, are four 
other bobbins arranged so that the dis- 
tance separating them from the coils on 
the weight may be adjusted nicely. 
Through the former coils are passed small 
alternating currents, which induce simi- 
lar currents in the coils on the bob. This 
effect sets up mechanical forces tending 
to repel the suspended coils; but since the 
action is opposite on the two sides, the 
effect is neutralized. The intensity of the 
current passing through the fixed coils, 
or, rather, it should be said, the coils sup- 
ported from the ground—since it is really 
these coils which move when the instru- 
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ment is in operation—depends partly upon 
the mutual induction existing between 
these coils and the opposed suspended 
coils. This induction varies, of course, 
with the distance separating the two 
coils of each pair, so that when a 
movement of the ground causes a re- 
lative displacement between these coils, 
the currents will be caused to vary. 
These variations in current may be 
used for registering the motion of the 
earth, at any convenient point, the cur- 
rents being passed through suitable gal- 
vanometers or other devices. This ar- 
rangement resolves the horizontal motion 
of the earth into two components, which 
are registered continuously on a roll of 
paper. A vertical movement can, if de- 
sired, be registered in the same way by 
placing another pair of coils in a vertical 
position.— Translated and abstracted from 
the Bulletin of the Société Belge D’Elec- 
triciens (Brussels), November. 
< 
A Modern Garage. 

A modern garage has been opened in 
London by the Electromobile Company, 
which is probably one of the most com- 
plete institutions of its kind. The build- 
ing is eighty feet wide and 350 feet long, 
and comprises a basement, ground and 
second floors, with an asphalt roof, which 
is used for washing cars in summer. The 
entire structure is of steel and concrete. 
Telephonic communication is provided 
throughout the entire building. The car- 
riage entrance is on the ground floor, 
where there is an office for the timc- 
keeper and yard-foreman and a telephone 
box, and immediately opposite this are 
two hydraulic lifts for removing the bat- 
teries from the car. The cars, as thev 
come in, are run over the elevators, which 
rise from below, containing a low truck. 
The batteries are dropped from the car 
and lowered to the basement, where they 
are wheeled into position for recharging. 
The car is then run on a traveling plat- 
form, by means of which it can be trans- 
ferred to any part of the building. There 
are three hydraulic, elevators for carry- 
ing cars to any of the floors of the build- 
ing. On the first floor there are two trans- 
fer tables to serve all parts of the floor, 
taking the cars to the repair shop or to 
the inspection pit. The latter is a long 
pit bridged by a number of steel chan- 
nels placed so as to accommodate the 
wheels of the cars. Thirty cars can be in- 
spected at once on these pits and the re- 
pair men can pass easily to any part of 
the pit. In one part of this floor there is 
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a steel door mounted in sections, which 
enables any body to be lifted off the chas- 
sis. The dynamo room is in the basement 
and contains three ninety-kilowatt motor- 
generators and one of thirty kilowatts. 
Each generator is capable of developing 
140 volts, though the usual maximum Js 
115. The motors of these units are com- 
pound-wound and both motors and gen- 
erators are provided with field regulators. 
A complete switchboard is provided for 
these machines. The batteries used on the 
cars consist of forty-five cells, having a 
capacity of 160 ampere-hours with a 
thirty-ampere rate of discharge. Each 
cell weighs twenty-two pounds. They are 
contained in ebonite boxes and the whole 
included in an iron-bound teak crate, 
weighing in all 1,100 pounds. The sys- 
tem for watching the performance of the 
batteries has been worked out elaborately. 
Commencing with the charge of the bat- 
tery, a card is filled out, on which is re- 
corded the voltage on open circuit and the 
voltage on closed circuit at the end of the 
charge. This card accompanies the bat- 
tery, and on it are noted the time of leav- 
ing the garage, the driver of the car, and 
the customer. Upon its return the battery 
is tested for open and closed circuit-volt- 
age and current, which are noted on the 
card, as well as the number of miles made 
by the car. These cards are kept on file, 
thus giving the complete history of each 
battery; and they also enable the life of 
the tires to be determined. It is found 
that the cost of operating these cars on 
a basis of two miles per kilowatt-hour is 
less than two cents per mile for the en- 
ergy, and that the cost of maintenance 
of the batteries is less than that of the 
tires.—Abstracted from the Electrical Re- 
view (London), November 29. 
< 
Electromagnetic-Brake Tests at 
Leeds, England. 

Some interesting tests of a new elec- 
tromagnetic brake have been made on the 
Leeds (England) Corporation Tram- 
ways. The trials were made with a 
double-deck car on a hill about a quarter 
of a mile long, the steepest portion of 
which was at a grade of one in 8.4. It 
was at this point that the trials were 
made, this stretch of the track being ahout 
one furlong in length. The brake con- 
sists of a magnetic track brake placed be- 
tween the two wheels of the truck and 
linked mechanically to two other track 
brakes placed between the magnetic brake 
and the wheels, and rather close to the 
latter. These are connected by links to 
the axle boxes and by a toggle to arms 
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extending from the support of the mag- 
netic brake. The latter is brought into 
action either by throwing it in circuit 
with the motors caused to run as dynamos, 
or by connecting it directly across the 
trolley; while, if both of these sources of 
current should fail, it is possible to apply 
the two other track brakes mechanically. 
The object of this arrangement is to 
use the electromagnetic brake in con- 
junction with the motors for all service 
stops. This arrangement is also suitable 
for emergency braking and for drifting 
down grade. Should this power fail, a 
switch on a canopy of the platform al- 
lows the motorman to use the system as 
an emergency brake. ‘The manual ar- 
rangement of applying the brakes may not 
only be used effectively in case both 
other methods fail, but it is a suitable 
way for applying the brakes for con- 
trolling the speed on down-grades. <A 
large number of tests have been made with 
this brake, which seem to indicate that it 
is unusually effective. When this car 
was running down hill at a speed of 22.5 
miles an hour an attempt to control the 
speed without applving the track brake 
was not successful. This was done by 
utilizing the braking power of the motors, 
but the wheels skidded almost continu- 
ously for about 150 yards, until the bot- 
tom of the hill was reached. With a 
lower speed of nineteen miles an hour the 
same result was obtained. With the car 
going down the hill at 11.6 miles an 
hour, the mechanical brake, operated by 
the canopy switch, brought it to a stop 
in 104 feet. At fifteen miles an hour the 
car was stopped in 229 feet. The current 
taken by the magnet was thirty-nine am- 
peres. With the car running at cighteen 
miles an hour, and the brake operated 
from the motors only, the former was 
brought to a stop in sixty-four feet. At 
25.0 miles an hour it was brought to a 
standstill in 198 feet. With this arrange- 
ment the maximum kick of the ammeter 
in circuit with the motors in the brake 
was 110 on the scale. Running down 
the hill with the manual brake applied so 
as to control the speed, bringing the elec- 
tromagnetic brake into action, brought 
the car to a very sudden stop. Some of 
the advantages claimed for this brake are 
the avoiding of the wear on the car 
wheels, the absence of heating of the 
latter, and the fact that when the brake is 
applied to the track it takes part of the 
weight off the wheels and thus limits the 
current which may be drawn from the 
motors by the brake —ADbséracted from 
the Electrician (London), November 29, 
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A New Line of Wood Cutout 
Cabinets. 


A new line of wood cutout cabinets, 
manufactured by the Ashland Electric 


OUTSIDE VIEW OF CABINET, SHOWING METAL 
CLIP WITH PERFORATIONS. 


Company, 195 West Division street, Chi- 
cago, Ill., is shown in the accompanying 
illustrations. These cabinets are solidly 
built and lined with asbestos, so as to 


INSIDE AND OUTSIDE VIEWS OF METAL CLIP. 


meet the severest requirements. Metal 
clips are provided, fastened to the top and 
bottom of the door, which not only prevent 
. the latter from warping, but insure its al- 
ways fitting snugly in the box. The illus- 
trations show the construction of these 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


clips and the method of attaching them to 
the door. The boxes are made in various 


INSIDE VIEW OF CABINET Door. 


sizes, from eight by six by three inches up 
to twelve by thirty by three inches. 
———_o > o—- —__— 
The “Ideal” Band-Saw 
Sharpener. 


The accompanying illustration shows a 
band-saw sharpener intended for the use 
of smaller factories where the more ex- 
pensive automatic sharpeners are seldom 
available. Factories which have occasion 
to sharpen but one or two saws a week 
can not afford to in- 
stall expensive sharp- 
eners, and still rely 
largely upon hand- 
sharpening. The 
“Ideal?” sharpener is 
intended to fill the 
wants of such users. 

The operation of 
the sharpener is auto- 
matic, in that, at each 
revolution of the file 
shaft, the rotary file is 
drawn back from en- 
gagement with the 
tooth, automatically 
dropped back, and just as the smooth 
portion of its circumference reaches 
the saw, it moves the saw along for 
the next tooth. The amount of this move- 
ment is regulated by the size of the saw- 
tooth, through a thumb-screw. The file 
cuts to a certain depth only at each revo- 
lution, a feature which insures accurate 
and even teeth. 
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Although the vise grips the saw suff- 
ciently rigidly for sharpening, the jaws are 
held together by spring pressure, which 
allows the saw to slip through them in or- 
der to bring the next tooth into position. 
This feature also permits saws with un- 
even or thick welds to be sharpened with- 
out any trouble. 

The design of the sharpener has been 
made as simple and durable as possible. 
The operation is simple, as all that is 
necessary is to place the saw in the vise 
and start the machine. The maker states 
that its use saves from one-half to three- 
quarters of the time required to sharpen 
saws by hand. 

The “Ideal” sharpener is manufactured 
by the Rotary File and Machine Company, 
589 Kent avenue, Brooklyn, N. Y. 


—-_—_- a 


Great Northern Railway 
Orders Electric Loco- 
| motives. 

The Great Northern Railway Company 
has placed orders with the General Elec- 
tric Company for four 100-ton electric lo- 
comotives for hauling trains through the 
Cascade Tunnel, in Washington. Each loco- 


THE ‘‘ IDEAL” Banv-Saw SHARPENER. 


motive will be capable of hauling a 1,000- 
ton train at a speed of fifteen miles per 
hour on a two-per-cent grade. The in- 
stallation will be the first to employ three- 
phase motors for railway service in this 
country, and it is stated that the locomo- 
tives will be much larger and more pow- 
erful than any now used on European 
three-phase roads. 


December 21, 1907. 


The “All-in-One” Wall 
Cases. 

The great increase in the use of flexible 
ducts in construction work during the last 
few years has created an insistent demand 
for switch and wall cases adapted to all 
sorts of conditions. To meet this de- 
mand the manufacturer of the “All-in- 
One” wall case has made a very careful 
study of constructors’ demands, getting 
the opinion and advice of hundreds of 


'* ALL-IN-ONE” WALL CASE FOR FLEXIBLE TEX- 
TILE Ducts, FOR WORK 1N OLD LATH AND 
PLASTER. 

the most important contractors in this 

country. The result has been a system 

of wall cases adapted to a very wide range 
of requirements, which are illustrated by 
the four different styles shown in ac- 
companying illustrations. These show 
single and two-gang boxes. The boxes, 
however, are made up tọ four gangs, and 
five and six-gang boxes are being prepared. 
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WALL CASE FOR FLEXIBLE METAL Duct. 


This line of wall cases fits all standard 
switches now on the market. The cases 
are novel, being drawn from a solid piece 
of steel. The fastening ears, on all but 
the adjustable-lug boxes, are made from 
the same piece of stecl as the wall case. 
Wall cases Nos. 1475, 1476, 1477, 
1478 and 1479 are particularly adapted 
for “Circular Loom,” “ Flexduct,” etc., 
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for use on old lath and plaster work. 
They fit all standard switches now on the 
market. ‘The lugs or ears on the wall 
cases arc drawn flush with the top, and 
as they sink into the plaster bring the 
plate in the right position when finished. 
They are provided with eight knockout 
holes, four in the bottom and two in each 
end. Locking clamps are provided when 


WALL CAsk FOR FLEXIBLE TEXTILE DUCT FOR 
WORK IN NEW OR OLD LATH AND PLASTER. 


ordered. A spacing block is provided 
where it is desired to dig the plaster away 
and attach the ears directly to the lath. 

Wall cases Nos. 1745, 1746, 1747 and 
1748 are suited for all styles of flexible 
textile conductors, as “Flexduct,” “Cireu- 
lar Loom,” etc. They are provided in 
place of the fixed flush lug with an ad- 
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I | 
WALL Case SHOWING METOOD OF RUNNING THE 
MEtaL Duct. 
justable lug. The bottom of the lug is 
flush with the bottom of the wall case, 
allowing the former to extend into the 
plate when used for old work. If it is 
desired to use it for new work, loosening 
one screw permits the immediate reversal 
of the lugs into the seven-eighths-inch po- 
sition, where they are securely locked in 


’ place by a half turn of the same screw. 
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There is no opportunity for losing the 
screws and pins, and the adjustment is 
made in a few seconds. These cases are 
provided with knockouts in the ends and 
the bottom, and with locking plates when 
so ordered. They will fit any standard 
switch now on the market. 

Wall case No. 1731 is especially novel 
in its construction, and is designed par- 
ticularly for B-X cable and flexible metal 


WALL Case, WITH LUGS. ADJUSTED FOR FLEXI- 
BLE TEXTILE Duct WorK IN NEW PLASTER. 


ducts. It is provided with an adjustable 
lug for old or new work the same as 
No. 1475, but the knockouts are made 
diagonally through the corners of the 
box so that the flexible metal duct, 
which will bend only on a fairly 
large radius, can be drawn through 4 
two-inch by three-inch hole in a par- 
tition. This is.accomplished by pulling 
the duct through the bottom of the case. 
As it is pushed back into the wall the duct 


WALL CASE FOR STIFF PIPE WORK. 


describes an arc through the corner of the 
wall case and is held flat on the bottom 
by a special round-edged clamp, answering 
the purpose of a bushing. 

Wall case No. 1738 is adapted to special 
cases when stiff pipes are emploved. It 
consists of a case similar to the others, cx- 
cept that there are no lugs or ears, as the 
box is held by the pipe. Through the ends 
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and the bottom are pierced knockouts that 
can be removed and into which a fixed 
nipple can be inserted, making an inte- 
gral wall case which can be secured on 
the pipe coupling. 

The wall case is the same size through- 
out, closely fitting the switch. It is par- 
ticularly adapted to enameled brickwork 
and other: situations where enlarged bot- 
tom wall cases can not be properly finished 
over. 

These wall cases are manufactured and 
sold by the Marshall Electric Manufac- 
turing Company, of Boston, Mass. 

EEEE 


Induction Motors for Copper 
and Brass Rolling Mills. 

' The new plant of the Buffalo Copper 

and Brass Rolling Mills at Black Rock 

Station, N. Y., will be driven by means of 

induction motors supplied with power 

transmitted from Niagara. For driving 


the rolls three Allis-Chalmers motors will 
be used: one of 500 horse-power for the 
main rolls and two of 250 horse-power for 
All three motors ure 


the finishing rolls. 


ALLIS-CHALMERS INDUCTION MOTOR ĪN8TALLED 
AT THE BUFFALO COPPER AND Brass RoLL- 
ING MILLS. 


of the wound rotor type, designed to op- 
erate at twenty-five cycles, 2,300 volts. 
The 500-horse-power motor runs at 375 
revolutions per minute synchronous speed 
and the 230 horse-power at 500 revolu- 
tions per minute. The motors are con- 
nected to the rolls by means of flexible 
couplings. | | 

The illustration shows the 500-horse- 
power motor. The two 250-horse-power 
motors are of exactly similar design. The 
construction throughout is very substan- 
tial and suited tothe exacting require- 
ments of rolling-mill work. The stator 
coils are placed in open slots and held in 
place by wedges, so that they can be read- 
ily removed. The stator core is provided 
with numerous ventilating ducts to al- 
low circulation of air through the core 
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and windings. The end connections of 
the stator coils are securely held where 
they project beyond the core. The stator 
yoke is of box-frame construction, the lam- 
inations being held in place by dovetail 
projections on the punchings. 

The rotor is provided with a three- 
phase Y-connected winding, connected to 
three cast-copper collector rings mounted 
on the shaft. The rings are outside the 
bearing housing so as to be readily accessi- 
ble, the leads from the winding being 
brought through a hole in the shaft. 

The rotor winding is made up of cop- 

per strip, having the conductors in the 
slots connected at the ends by involute 
end connections securely held in place by 
brass shields. The whole rotor construc- 
tion is such as to give thorough ventila- 
tion of all parts. The bearings are of the 
ring-oiling, self-aligning type. 
- Each motor is provided with a cast 
grid secondary starting resistance with 
an oil-immersed controlling switch for 
cutting the resistance out of circuit and 
gradually bringing the motor up to speed. 
A small part of this resistance is designed 
for continuous. service; and can be left in 
circuit. i 

B. J. Dashiells.is consulting engineer in 
charge of. the new construction and equip- 
ment, which will be used chiefly in the 
manufacture of copper sheets. | 


Novel Use of Electric Flat- 
Iron Heaters. 

It is not often that heating units from 
electric flat-irons are put to as severe a 
test as in the instance given below. The 
problem was to replace a crank-pin on 
the high-pressure side of a 500-horse- 
power cross-compound Russell engine. 
The new pin was six inches in diameter, 
with a taper of one-sixth inch, and had 
to be fitted tightly into the dise, which 
was five inches thick with a twelve-inch 
shaft. To expand the disc by heating it 
with blow-torehes would have taken too 
long, besides making a dirty and unsatis- 
factory job, so several heating units from 
General Electric six-pound _ flat-irons 
were grouped around an iron core three 
and one-fourth inches in diameter and 
placed in the six-inch hole in the crank- 
disc. In four hours after the current was 
turned on the disc had expanded suf- 
ficiently to allow the crank-pin to slip in. 
Although the heating units were at about 


white heat all of the time, they were not . 


injured except that the brass tubing on 
two was slightly melted in one place. The 
heating units were afterward replaced 
in the flat-irons and have been in use for 
the last three months. 
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The Purchase of Small Sup- 
plies for the Navy De- 
partment. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

The Bureau of Supplies and Accounts, 
of the Navy Department, recently for- 
warded to certain manufacturers—160 in 
all—a circular letter explaining the re- 
cent improvements in the contract busi- 
ness of the Navy Department as regards: 
(a) waiving of bonds and contracts on 
proposals less than $500 in value; (b) un- 
loading, at Government expense, deliveries 
at navy yards; (c) obviating delays in 
payment for deliveries made, and (d) 
abolishing ten-per-cent reservation from 
value of deliveries, etc., with a view of 
encouraging competition, thus eliminating 
certain objectionable features of bidding. 

This letter has been given widespread 
attention through certain mediums—trade 
journals, jobbers’ associations, etc.—and 
the impression has been created and dis- 
seminated broadcast throughout the coun- 
try that the bureau intends to confine com- 
petition to manufacturers only, by refus- 
ing to consider bids from the wholesaler, 
jobber, refailer and middleman. 

The bureau has neither the desire nor 
the power to exclude any reputable dealer 
from bidding on naval supplies. All bids 
from such persons will be given the same 
consideration, and in each case award will 
be made to the lowest formal responsible 
bidder. By reason of the onerous require- 
ments under the old form of contract 
many responsible firms were unwilling to 
deal directly with the bureau. By re- 
moving these onerous conditions it is 
hoped that such firms will bid directly for 
the navy business, and, by thus widening 
competition, give to the navy better prices 
and prompter deliveries. 

E. B. Rogers, 
Paymaster-General, U. S. N. 
Navy Department, 
Washington, D. C. 
A ee ee 
New York Section of the 
American Electrochem- 
ical Society. 

The following was the programme af- 
ranged for a meeting of the New York 
section of the American Electrochemical 
Society, held December 17, at the Chem- 
ists’ Club, 108 West Fifty-fifth street, 
New York city: 

Lawrence Addicks, superintendent 
United States Metals Refining Co., 
Chrome, N. J., “The Refining of Copper.’ 

Harold Martin, formerly of the 
Chloride Accumulator . Company, “Mod- 
ern Developments in the Storage Bat- 
tery.” 


December 21, 1907. 


Special Lighting of Down- 
Town Streets. 

This topic, as discussed by the Chicago 
section of the Illuminating Engineering 
Society on December 12, was well timed, 
owing to the endeavors of the Dearborn 
Street Improvement Association to find 
a way of so lighting Dearborn street as to 
make it unusually attractive in the eve- 
ning. The committee, headed by Alderman 
Taylor and aided largely by J. R. Cravath, 
who had volunteered his services as illumi- 
nating engineer, had been grappling with 
the problem for some time, knowing that 
it was one which would mean a precedent 
for other business streets, both at Chicago 
and elsewhere. 

The reports obtained from various other 
points, where special lighting had been se- 
cured by the merchants for down-town 
streets, showed a wide range of practice, 
varying from sixteen-candle-power incan- 
descent lamps on posts or arches to arc 
lamps placed two on a post. In every case 
the consumption of power per lineal foot 
of street was far in excess of that 1e- 
quired for ordinary street-lighting pur- 
poses, as it was shown that in outlying dis- 
tricts a satisfactory street lighting could 
be obtained with only two watts per lin- 
eal foot of street. In the more notable 
instances which have come up during the 
past year or two, a consumption of from 
ten to twenty-two watts per lineal foot 
has been required, thus implying an in- 
tensity of illumination far in excess of 
that needed simply for the prevention of 
crime or for facilitating travel. 

Incandescent lamps, when used in clus- 
ters on posts, as at Los Angeles and St. 
Paul, had been found to give an unusually 
uniform illumination of the streets and 
the building fronts, as was pointed out 
by W. H. Blood, Jr., in his paper on 
street lighting at the July convention of 
the Illuminating Engineering Society. 
However, it was felt that such a use of 
incandescents could not give a sufficiently 
showy appearance to the street to make it 
contrast with other business sections, and 
particularly so in view of the greater bril- 
hancy of some of the signs on the street. 
It was also pointed out during the discus- 
sion that the ordinary enclosed arc lamps, 
and even the luminous are lamps, have 
become so commonplace that they can not 
be made to give any striking effect beyond 
the unusually intense illumination ob- 
tained when they were closely spaced. Nor 
were the gas-mantle clusters seriously to be 
considered after the object lesson given on 
North avenue, where the display lighting 
requires a regular avenue of gas posts, 
which would be out of the question on a 
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street already fitted with trolley poles. 
R. W. Bingham, of the Welsbach Com- 
pany, pleaded strongly for the use of in- 
verted Welsbach mantles, on the ground 
that the light distribution from the in- 
verted form of mantle, when used in pairs, 
was entirely horizontal; but unfortu- 
nately he could show no tests to prove his 
claim, and the distribution curve for such 
an inverted mantle, as presented by an- 
other speaker, showed an acorn-shaped 
figure with a decidedly downward prepon- 
derance of the light. 

Tungsten lamps of forty candle-power, 
placed in clusters of five on posts spaced 
about fifty feet apart, had been consid- 
ered, the original feeling of the committee 
being toward the use of high-efficiency 
incandescent lamps with a view to dec- 
orative effect. However, such a close spac- 
ing of the posts, in addition to the exist- 
ing trolley poles, seemed inadvisable, and 
incandescent arches were barred because 
of their cumbersome appearance during 
the day. | 

The original aim toward an artistic ef- 
fect was overruled on the ground that a 
business strect had essentially different 
requirements from those of a boulevard, 
and that the aim should be to produce a 
striking and spectacular effect rather 
than an esthetic one. For this purpose 
the flaming arc lamp seemed particularly 
adapted, owing to both the intensity of the 
light and the color which differentiates it 


\ from the common tint of either the ordi- 


nary enclosed arc lamps or the luminous 
arcs. According to last reports the senti- 
ment was toward the use of flaming arc 
lamps eighty feet apart, on alternate 
sides of the street, the lamps being sup- 
ported on extensions to the trolley poles 
so as to reduce the number of posts on the 
street. The advisable height of the lamp 
above the street had not been fully de- 
cided, but Mr. Cravath presented curves 
to show how raising the lamps would de- 
crease the contrast in the intensity of 
illumination between points on the street 
close to the lamps and midway between 
the same. With the arc lamp twenty feet 
above the street, the ratio between the 
close and the midway points was about 
6 to 1, with the eighty-foot spacing 
between the lamps. Raising the arcs to 
twenty-five feet reduced this ratio to 3.4 
to 1; while a thirty-foot height would 
give a ratio of only about 2 to 1. 

It was found that the city was willing 
to furnish the current if the Improvement 
Association would supply the equipment, 
but not for as large a number of lamps 
as would be required for the eighty-foot 
spacing. This may therefore be changed 
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to correspond to the trolley poles already 
in place, giving one lamp for every 100 to 
125 lineal feet of the street. Such an in- 
crease of the spacing would considerably 
increase the contrasts in the lighting on 
the street. To avoid this several means 
for spreading the distribution of the light 
from a flaming are lamp are being con- 
sidered, and the results obtained will be 
awaited with interest, as they have an im- 
portant bearing on the use of flaming are 
lamps for street-lighting purposes. 

While no definite orders have yet been 
given regarding this Dearborn street 
lighting, in all probability the coming 
spring will find Dearborn street offering 
a new example in the way of street light- 
ing for business streets. 

— 0M 


The Chicago Automobile 
Show. 

The exhibition of automobiles and au- 
tomobile equipments recently closed in 
Chicago was the most comprehensive and 
extensive ever held by this industry. Three 
large buildings were completely filled by 
the manufacturers. These buildings were 
the Coliseum, Seventh Regiment Armory 
and Tattersalls. 

The marked advance in the construc- 
tion of trucks and utilitarian vehicles, and 
the light vehicles for city and town use, 
was a feature of great interest, as well as 
the application of electric storage cells 
in automobile construction. 

In addition to the great number of gen- 
eral automobile exhibits the following 
electrical companies had booths: 

The Standard Varnish Company, New 
York, was represented by Arthur Davis, 
manager of the manufacturing trades de- 
partment of the Chicago office. This com- 
pany distributed a well-made Russian- 
leather bill case as a souvenir. 

The National Carbon Company, Cleve- 
land, was represented by Wallace O’Con- 
nor. The various types of the “Colum- 
bia” dry battery, designed especially for 
automobile ignition service were shown. 

C. F. Splitdorf, New York, manufac- 
turer of spark coils and electrical ignition 
devices, had a comprehensive line of these 
equipments on view. 

The National Battery Company, Buf- 
falo, had a booth equipped, but owing to 
the illness of the representative in charge 
the exhibit was not opened. 

The Electric Storage Battery Company, 
Philadelphia, was represented by G. H. 
Atkins, manager of the Chicago office, and 
a staff of battery experts from his office 
was present. The “Exide” type of stor- 
age battery, especially designed for auto- 
mobile service, was shown. 
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DOMESTIC AND EXPORT. 

MEXICAN LIGHT AND POWER COMPANY INCREASES 
CAPITAL—Seven per cent preferred stock to the amount of $2,400,- 
000 has been issued by the Mexican Light and Power Company in 
London, England. 


PAWTUCKET ELECTRIC COMPANY UNDER NEW CONTROL 
—At a meeting of the directors of the Pawtucket (R. I.) Electric 
Company, the company passed into the control of the Stone & 
Webster Company, of Boston. The plant is valued at about 
$2,000,000. 


SOUTHERN PACIFIC COMPANY PLANNING FURTHER 
ELECTRIFICATION WORK—It is stated that the Southern Facific 
Company is contemplating the electrification of its line through to 
Sacramento, Cal., in addition to the electrification of the Oakland 
ferry lines. It is estimated that a saving of thirty-eight per cent 
could be effected in this way. 


PENNSYLVANIA TROLLEY MERGER—The merging of the 
street railway companies in York, Pa., and vicinity has been finally 
completed, under the name of the York Railways Company. The 
company has filed a mortgage for $10,000,000, with the Guardian 
Trust and Safe Deposit Company, of Philadelphia, as trustee, in the 
office of the York county recorder. It is purposed to float thirty- 
year gold bonds at five per cent to that amount for the construction 
of new lines and other improvements. 


| PLANS LARGE POWER PLANT—Donald Fletcher has applied 
for a franchise to construct pole lines on all the roads and highways 
in Pierce county, Wash. The application states that Mr. Fletcher 
is the owner of water-rights on Cle Elum river and Cle Elum Lake 
in Kittitas county. It is desired to develop water power for the 
generation of electric current for commercial purposes. The pro- 
posed plant will develop 110,000 horse-power. A market has been 
secured for part of this power. It is understood that the electric- 
power proposition is linked with the plans of the North Coast Rail- 
road for operating trains over the mountains. 


PROPOSED SUBWAY SYSTEM FOR SAN FRANCISCO—The 
people of San Francisco, Cal., it is stated, are to be asked what their 
wishes are regarding a bond issue for the purpose of constructing a 
subway system to relieve the present congestion of surface traffic. 
For more than a year many prominent men have been investigating 
the project, and affairs are now almost ready for the circulation of a 
petition to the board of supervisors, asking for the issuance of a 
sufficient quantity of bonds to cover the cost of such a system, or, 
at least, to defray the cost of the initial section of the road. 
Supervisor Matt I. Sullivan and Isidor Jacobs are supporting the 
project with the aid of many other business and professional men of 
the city. Four million and a half dollars is the estimated amount 
required to construct the system for all practical needs of the city 


„at present. 


MERGER OF ST. LOUIS LIGHTING COMPANIES—The Union 
Electric Light and Power Company, of St. Louis, Mo., a subsidiary 
of the North American Company, has purchased from E. M. Clark 
& Company, of Philadelphia, the Laclede Power Company, of St. 
Louis. This gives the company control of all the light and traction 
companies of the city. The Laclede Power Company operates the 
Edison Electric Illuminating Company, of St. Louis. The purchase 
was accomplished by the exchange of securities of the Union Electric 
Light and Power Company for the Laclede Power Company, which 
has $1,000,000 of capital outstanding and pays five per cent annually. 
Approximately $3,000,000 of Union Light stock was reported to have 
been given in exchange. The Union company increased its capital 
gtock, on December 5, from $10,000,000 to $18,000,000. The company 
reported assets of $30,714,025.52, exclusive of the items covered by 
the increase. : 


Current Flectricai News 


PHILADELPHIA & WESTERN RAILWAY FILES LARGE 


MORTGAGE—The Philadelphia & Western Railway Company, 
which operates an electric line running out of Philadelphia, has 
filed a mortgage to the Trust Company of America as trustee to 
cover an authorized issue of $20,000,000 of first-mortgage five-per- 
cent bonds. Of this issue only $4,000,000 is immediately issuable, 
the balance being reserved for extensions, improvements, or addi- 
tions. All the stcck of the Philadelphia & Western is owned by a 
syndicate, of which George R. Sheldon and Mackay & Company are 
managers. These gentlemen are said to be behind the Equitable 


Electric Power Company, recently chartered for the purpose of sup- 


plying Philadelphia with electric light and power, and which 
purposes securing power from the large power plant of the Phila- 
delphia & Western Railway Company at Beechwood Park, three 
miles west of the city. 


NEW INCORPORATIONS. 
JERSEYVILLE, [ILL.—Improved Electric Railway Company. 
$200,000, in $10 shares. Incorporators: Dr. A. A. Shobe, S. L. Hill 
and William Embley. 


SPRINGFIELD, ILL.—Gillespie Electric Railway Machine Com- 
pany, Gillespie. $30,000. Incorporators: H. Bycroft, R. H. Isaac, 
H. W. Rice, G. W. Schmidt and S. F. Preston, all of Gillespie. 


GUTHRIE, OKLA.—The Columbia Electric Company, of Okla- 
homa City and Chicago. $25,000. Imcorporators: Arthur V. Allen 
and A. C. Allen, of Chicago; A. J. Mahan, of Oklahoma City. 


WASHINGTON, PA.—McDonald Electric Heat and Power Com- 
pany, at McDonald. $100,000. Incorporators: A. Valentour, W. H. 
Young, B. Frankle, G. W. Smith and D. L. Williams, all of McDonald. 


CHARLESTON, W. VA.—Sheppardstown Electric Light and 
Power Company. $20,000. Incorporators: Samuel J. Hodges, Har- 
rison Schley, E. H. Rhinehart, David Lemen, H. L. Snyder, of 
Sheppardstown. 


PORTLAND, ME.—Calumet & Lac La Belle Traction and Power 
Company. To acquire and maintain all kinds of railroads, railways, 
etc. $500,000. President, James E. Manter, Portland; treasurer, 
Charles D. Fullerton, Portland. 


SPRINGFIELD, ILL.—Littleton & Brooklyn Mutual Telephone 
Company, Littleton; $1,000; incorporators—Herman Yaap, John 
Crawford, John Day. The Clinton Gas and Electric Company, of 


Clinton; an increase in capital from $10,000 to $175,000. 


ST. LOUIS, MO.—Baden Power Company. $2,000. To manufac- 
ture, distribute and deal in electric, steam and hydraulic power. 
Incorporators: Robert Gaylord, Chicago; George S. Gaylord, of 
Evanston, Ill.; James A. Seddon, Warren D. Harris and Samuel B. 
McPheeters. 


NEW PUBLICATION. 

MUNICIPAL AND PRIVATE OPERATION OF PUBLIC UTILI- 
TIES—The report of the Committee of Investigation to the National 
Civic Federation Commission on Public Ownership and Operation, 
prepared in pursuance of a resolution adopted October 5, 1905, 
when the committee was appointed and instructed to make a 
thorough and comprehensive examination into the subject and to 
prepare a full report of its findings, has been issued. The first 
of the three volumes—Part I, Volume I—contains the final con- 
clusions of the committee and the general summaries of the evidence 
upon the various phases of the subject. The second volume—Part 
II, Volume I—is devoted to the reports of the experts upon con- 
ditions in the United States. The third volume—Part II, Volume II 
—is devoted similarly to the situation in Great Britain—the 
European country selected for investigation. The various reports 
were reviewed in the ELECTRICAL Revæw as they were made public. 
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PERSONAL MENTION. 
MR. J. F. MARTIN has been appointed district manager of the 


Michigan Bell Telephone Company, at Norway, succeeding A. A. 
Shephard. 


MR. GEORGE F. BROWN has retired as treasurer of the Pullman 
company after thirty-six consecutive years of service with the com- 
pany. Mr. Brown’s son, Charles E. Brown, is secretary of the Cen- 
tral Electric Company. 


MR. I. D. CONDICT, for eight years secretary and manager of 
the Dover (N. J.) Electric Light Company, has resigned. Mr. 
Condict is succeeded by W. H. Vorce, of Hartford, Ct., who has had 
a wide experience in the electric lighting field. 


MR. G. FRANK FABER, formerly superintendent of the Elgin 
& Belvidere Electric Company, Chicago, Ill., who resigned December 
1, will commence the duties of division superintendent of the Lyons 
(Ohio) Electric Railroad Company January 1, 1908. 


MR. J. M. REPPLIER has been made district manager of the 
Doylestown (Pa.) district of the Delaware & Atlantic Telegraph and 
Telephone Company. This district includes Hulmeville, Langhorne, 
Newton, Wycombe, Buckingham and Plumstead. 


MR. J. W. TAYLOR, traveling representative of the Beardslee 
Chandelier Manufacturing Company, Chicago, Ill, has accepted a 
position with Edward Miller & Company, of Meriden, Ct., at the 
company’s Chicago branch, corner of La Salle and Lake streets, 
where he will be located after January 1, 1908. 


MR. CASPER E. YOST, president of the Nebraska Telephone 
Company and the Iowa Telephone Company, with headquarters at 
Omaha, Neb., has been made president of the Northwestern Tele- 
phone Exchange Company, succeeding H. J. Pettengill, who resigned 
recently to devote his time to the Southwestern Telegraph and 
Telephone Company, of which he is president. 


MR. MILTON HARTMAN, assistant manager of the Buckeye 
Electric Company, Cleveland, Ohio, is the author of a very interest- 
ing article entitled “The Relation of the Home Office to the Sales 
Organization,” in the December number of the Selling Magazine. 
Mr. Hartman analyzes the new conception of these relations and 
emphasizes the importance of coordination in the home and tributary 
organizations. 


MR. WILLIAM P. CROCKETT, of Chicago, Western sales agent 
for a number of large electrical manufacturing companies, is just 
getting back to his desk after a long and severe attack of appendicitis, 
for which the surgeons, at this time, are unable to operate, It will 
be a satisfaction to Mr. Crockett’s many friends, however, to know 
that his condition is rapidly improving and that he has every reason 
to anticipate a complete return to health. 


ELECTRICAL SECURITIES. 


The general advance in the prices of securities recorded during 
the first days of the month was not maintained last week, an 
irregular but steady sag being witnessed. This development 
naturally did not*tend to encourage the buying public, and dealings 
were mainly professional. The chief cause of the decline is held 
to be the adverse monetary situation, which shows no sign of im- 
mediate improvement. Call money during the week went to twenty- 
five per cent, the highest level for some time. Further gold imports 
to the amount of $5,000,000 were secured, bringing the season’s 
gold movement to $102,750,000. Of this the total gold arrivals are 
$79,345,000. November domestic exports, due to heavy foreign 
buying, reached the large total of $122,772,997, as compared with 
$104,943,802 for the previous year. November cotton exports are 
also a new high record for any month in the country’s history. 

Dividends have been declared upon the following electrical se- 
curities: Duluth (Minn.) Edison Electric Company; regular 
quarterly dividend of 1% per cent on the preferred stock, payable 
January 1 to stockholders of record December 17. Toronto (On- 
tario) Railway Company; regular quarterly dividend of 114 per cent, 
payable January 2. Union Traction Company, of Philadelphia; regu- 
lar semi-annual dividend of 2% per cent, payable January 1. Twin 
City Rapid Transit Company, Minneapolis, Minn.; regular quarterly 
dividend of 1% per cent on the preferred stock, payable January 2 
to stockholders of record December 16. United Traction & Electric 
Company, Providence, R. I.; regular quarterly dividend of 1% per 
cent, payable on January 2. Cumberland Telephone and Telegraph 
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Company; regular quarterly dividend of 1% per cent, payable Janu- 
ary 1 to stockholders of record December 20. Manila Electric Rail- 
way and Light Company; a dividend of 1 per cent payable January 
2 to stockholders of record December 26. Books do not close. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED DECEMBER 14. 


New York: Closing. 
Allis-Chalmers cOMMOD.............00cceeee 53% 
Allis-Chalmers preferred................0020. 1514 
Brooklyn Rapid Transit.................... 37% 
Consolidated Ga8........... cc ec cee eee eee 89 
General Electric......... ccc eee cece cc ee eens 112 
Interborough-Metropolitan common.......... 7 
Interborough-Metropolitan preferred......... 17% 
Kings County Electric..............0cceeees 80 


Mackay Companies (Postal Telegraph and 
Cables) cOMmMON..............ceceeeeces 50% 
Mackay Companies (Postal Telegraph and 


Cables) preferred.............cceeceeees 50 
Manhattan Elevated.......... ccc cece eee e eee 112 
Metropolitan Street Railway................ 20 
New York & New Jersey Telephone.......... 96 
Western Union........... ccc eee eens 54% 
Westinghouse Manufacturing Company...... 41 


The guaranteed quarterly dividend of 134 per cent on the capital 
stock of the Manhattan Railway Company will be paid on and after 
Thursday, January 2, 1908, to stockholders of record at the closing 
of the transfer books on Friday, December 13, 1907. The transfer 
books will be reopened on December 26, 1907, at 10 o’clock A. M. 

The directors of the Western Union Telegraph Company have 
declared a dividend of 1% per cent, payable in stock, on and after 
January 15, to stockholders of record December 20. This action is 
necessary largely on account of the loss in earnings incurred by the 
recent telegraphers’ strike. The statement of earnings for the 
quarter ended December 31, partly estimated, shows for the three 
months net earnings of about $1,000,000 compared with a deficit 
of $311,493 the previous quarter, and with $1,616,791 in the cor- 
responding quarter of 1906. The balance of earnings for the current 
quarter, after the payment of bonded interest, is placed at $566,938. 
Were the dividend, calling for $1,217,025, paid out of the current 
earnings there would be a deficit of $650,087. <A deficit for the 
quarter is avoided, however, by the payment of the dividend in 
stock offset by a charge against accumulated. surplus. After the 
payment of this dividend the company’s surplus stands at $14,273,112. 
The stock to be used for this dividend is part of the $2,630,000 which 
remains in the treasury of the company out of the $14,000,000 new 
stock authorized in 1892. Fractions of shares will be issued in 
special certificates bearing no dividends, but convertible into full 
shares on the transfer and surrender of sufficient fractions. 


Boston: Closing 
American Telephone and Telegraph......... 100 
Edison Electric Illuminating................ 200 
Massachusetts Electric.............c cece 37 
New England Telephone.................... 105 


Western Telephone and Telegraph preferred. 54% 
Directors of the United Gas Improvement Company have declared 
the regular quarterly dividend of 2 per cent, payable January 15, to 
stockholders of record December 31. Books do not close. 


Philadelphia: Closing. 
Electric Company of America............... 8% 
Electric Storage Battery common............ 31 
Electric Storage Battery preferred........... 31 
Philadelphia Electric.................c ce aee 63% 
Philadelphia Rapid Transit................. 163 
United Gas Improvement................... 1214 

Chicago: Closing. 
Chicago Telephone................ ccc eee 105 
Commonwealth-Edison ..............0e0000- — 
Metropolitan Elevated preferred............. 46 
National Carbon common................... 50 
National Carbon preferred.................. 10014 


DATES AHEAD. 


South Dakota Independent Telephone Association. Mitchell, 
S. D., January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. Next meeting, 
Omaha, Neb., January, 1908. 

Wisconsin Electrical Contractors’ Association. Next meeting, 
Milwaukee, Wis., January 15, 1908. 

Ohio Independent Telephone Association. Next meeting, Colum- 
bus, Ohio, March 19, 1908. 
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ELECTRIC LIGHTING. 
BENTON HARBOR, MICH.—Fred L. West has applied for a light- 
ing franchise in Coloma. 


LEBANON, PA.—A five-year lighting contract has been awarded 
to the Edison Electric Illuminating Company. 


DILLON, MONT.—The Graeter Electric Company and the Dillon 
Electric Light and Power Company have consolidated. The former 
has a capital of $40,000 and the latter $100,000. 


HAILEY, IDA.—The Idaho Consolidated Mines, Limited, has 
let the contract for a plant to generate electricity to supply power 
and light to its mines. Work is now under way. The plant will 
cost $50,000. 


LONG BEACH, CAL.—Extensive improvements will be inaugu- 
rated after January 1 by the Edison Electric Company in this city. 
It is reported on good authority that the company plans to spend 
$150,000 in Long Beach on its gas and electric light service. 


MINNEAPOLIS, MINN.—The Minneapolis General Electric 
Company has submitted to the city council a lighting proposition 
which reduces the present light and power rates thirty per cent, 
and which will result in a saving of $100,000 to the city yearly. 


SCHENECTADY, N. Y.—At the annual meeting of the stock- 
bolders of the Schenectady Illuminating Company the old officers 
were reelected. They are: President, Hinsdill Parsons; vice-presi- 
dent and general manager, L. O. Ripley; secretary and treasurer, 
James O. Carr. 


CHARLOTTE, MICH.—The Michigan Power Company, of Lans- 
ing, has applied to the council for a franchise. The company 
purposes extending its transmission line from Diamondale to 
Charlotte at a cost of $75,000, and will endeavor to interest local 
capital in the project. 


CHAMPAIGN, ILL.—A new company has been incorporated in 
Clinton and has purchased the Clinton gas and electric plants. 
Those composing the first board of directors are: W. J. Carter, 
M. J. Hincheliffe, R. T. Ingham, W. W. Levering, Peter Lundin, 
John W. Smith and James Surdam. 


MILTON, ORE.—The city council has decided to submit a propo- 
sition at the coming city election for the voting of bonds to the 
amount of $30,000 for the extension of the municipal electric sys- 
tem. The plant at present has a capacity of 160 horse-power, which 
will be increased to 500, if the proposition carries. 


STELLA, NEB.—The Stella Electric Light Company has closed 
a contract for street lighting for a term of years, and will begin 
at once the work of installing a plant. Power will be furnished 
by the loca] meal mill. John Brenner, of Humboldt, will have 
charge of the work. The plant will be in operation by January 1. 


IDA GROVE, IOWA—At the special election held to vote on the 
approval of an ordinance granting a fifteen-year franchise to the Ida 
Grove Electric Company to maintain a lighting and heating plant, 
109 out of 118 votes were in favor of the proposition. The company 
contemplates many improvements and extensions to the plant next 


year. 


VALLEJO, CAL.—E. D. Lehe, owner of electric lighting plants 
at Dixon, Wheatland, Rio Vista, Cordelia and towns in the Sacra- 
mento Valley, is planning to run a ‘farmers’ line” electric system 
throughout the thickly populated Suisun Valley. He has obtained 
rights of way and sufficient contracts to guarantee the success of 


the system. 


WALLACE, IDA.—Chicago capitalists have completed arrange- 
ments for the installation of a $140,000 electric power plant in the 
Clearwater district, near the mouth of Ten Mile creek. The plans 
provide for the development of 700 horse-power at the lowest stage 
of water. For several months in the year the development will 
reach 10,000 horse-power. 


ALBANY, N. Y.—The Hudson Electric Power Company’s earnings 
for October were $62,521. The gross earnings were $119,880, and 
the operating expenses were $57,359. The figures for the corre- 
sponding month last year follow: Gross earnings, $76,774; operating 
expenses, $52,730; net earnings, $24,044; increase, gross earnings, 
$43,105; operating expenses, $4,629; net earnings, $38,476. 
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TROY, N. Y.—At the request of the petitioner the application 
of the Niagara Falls Light, Heat and Power Company, to construct 
an electric light, heat and power plant in the city of Niagara Falls 
and to issue $100,000 capital stock and a mortgage for $500,000, and 
for permission to issue $300,000 bonds under said mortgage, has 
been postponed to a date not yet fixed. 


DAVENPORT, IOWA—An amendment to the articles of incor- 
poration of the Independent Light and Power Company, increasing 
the capital stock of the company to $1,000,000, has been filed. 
The amendment is signed by C. J. Von Maur as president and 
George M. Bechtel as secretary. The company is now erecting a 
gas and electric light plant in West Davenport. 


SHOSHONI, WYO.—The Big Horn Power Company, of which 
Asmus Boysen, the Chicago capitalist, is at the head, will shortly 
begin work on a large dam at Boysen. Here power will be generated 
for electric light plants and to operate machinery in the Boysen 
mines along the Big Horn, street-car lines, tramways, etc. The 
lake created by the dam will supply storage water for irrigation. 


MARTINEZ, CAL.—The Great Western Power Company, whose 
principal place of business is at Richmond, has filed a number of 
deeds of right of way. The company is engaged in the construction 
of an electric transmission line which in this county runs from 
Antioch by Concord and Walnut creek to the line between Alameda 
county, thence to Oakland. Its source of power is in .the Sierras. 


AMERICUS, GA.—The Americus Railway and Light Company, 
capitalized at a quarter of a million dollars, has presented its en- 
gineer’s plans for the power plant to be erected, and likewise 
placed orders for the necessary equipment for January delivery. 
The work of construction begins in January and the plant, together 
with the electric railway system, will be completed in four months 
thereafter. 


SALISBURY, N. C.—Work has been begun on a large power- 
house at Whitney, where the Yadkin river has been harnessed and 
will furnish electric power to the amount of 46,000 horse-power to 
the Piedmont section of North Carolina. It is expected that the 
power will be ready for use by March, 1908. Much of the available 
supply has already been contracted for by manufacturing establish- 
ments in this state. 


LOCKPORT, N. Y.—The merger of the Lockport Gas and Light 
Company and the Economy Light, Fuel and Power Company has 
been finally consummated. Permission to make this merger was 
recently granted by the state public service commission. The 
new company is known as the Lockport Light, Heat and Power 
Company. It will begin business January 1. Oliver M. Diall will 
be its general manager. 


SAN FRANCISCO, CAL.—The City Electric Company has closed 
a contract with the Westinghouse company for a 10,000-horse-power 
turbo-generator. This will cost $300,000. Two smaller generators 
of the same type are now in use by the City Electric Company. 
The United Railroads expects to obtain from the City Electric 
Company a large supply of power for running its cars, and the 
plant is being improved accordingly. 


CHATTANOOGA, TENN.—Roswell H. Cobb, of Birmingham, 
president of the Coosa River Electric Power Company, has sub- 
mitted to the board of army engineers, in session at Chattanooga, 
the plans for the company’s proposed power development. These 
plans are identical with those of the Hydroelectric Power Company. 
It is desired to develop power at the Ten Island Shoals, on the 
Coosa river, situated fourteen miles from Anniston and forty-eight 
from Birmingham. 


GLASTONBURY, CT.—The Glastonbury Power Company has 
awarded to F. T. Ley & Company, of Springfield, the contract for the 
construction of a power plant on Roaring Brook in Cotton Hollow 
in South Glastonbury. An expenditure of about $200,000 is involved 
in the contract. Work will begin early in the spring and it is ex- 
pected that the plant, which will be capable of generating 1,300 
horse-power, will be ready for use in the fall. Electricity will be 
furnished for power and lighting in Glastonbury, Manchester and 
Rocky Hill. 


RITZVILLE, WASH.—It is understood that the Washington 
Water Power Company, of Spokane, is surveying for a power line 
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that will when completed furnish light and power to a great portion 
of the Inland Empire. From Spokane the line will run to Medical 
Lake, on the Central Washington Railroad; thence to Davenport, 
the county seat of Lincoln county; to Harrington on the Great 
Northern Railroad; to Ritzville and then west to Lind and perhaps 
farther west to Pasco. It is understood that the line will be 
complete to this point by June l. 


EASTON, PA.—Application will be made on December 30 next 
to the state authorities for a charter for the Clymer Power Com- 
pany by Lee S. Clymer and B. F. Fackenthal, Jr., of Riegelsville, 
and John S. Fackenthal, M. A. Maxwell and Elbridge Walker, of 
Easton. The object of the corporation is the manufacture and 
supply of gas or the supply of light, heat and power by means of 
electricity, or the supply of light, heat or power to the public by any 
other means. The plant is located on the site of the old Lehigh 
company, along the canal, about one mile below Raubsville. 


SACRAMENTO, CAL.—The report of Professor C. L. Cory, of 
the California State University, to the city council on the cost of 
establishing a municipal electric light plant, has been submitted. 
The report states that the estimated cost of establishing a light and 
power plant, including forty-two miles of pole line and the installa- 
tion of 600 arc lamps, and 184 electroliers in the business section, 
would total approximately $273,200. The cost of each lamp per 
month (moonlight schedule included), would be $5.75, or a saving of 
$1.25 on each over the present cost. There are 506 arc lamps in the 
city at the present time costing $7 each per month. 


AMHERST, MASS.—The Connecticut River Power Company has 
completed its cable line connecting the Amherst Gas Company with 
its plant in Turners Falls. The line is twenty miles in length 
and the system includes three separate wires. The generators in- 
stalled at Turners Falls have a capacity at present of 3,000 horse- 
power. The water power is sufficient to operate additional gener- 
ators when they shall be required. The steam plant of the Am- 
herst Gas Company will be kept in reserve for use in emergencies. 
Electricity will be furnished for lighting Amherst, Pelham, Hatfield, 
Sunderland and South Deerfield. Power is also furnished to several 
manufacturers. 


GARDNER, MASS.—The state board of gas and electric Nght 
commissioners has granted the petition of the Gardner Electric 
Light Company, that it be allowed to issue additional stock and 
bonds. Under the order sent out the company is to be allowed to 
issue 350 shares at par of $100, and $65,000 of bonds. The proceeds 
of said stock and bonds are to be applied to the following purposes: 
Twenty thousand dollars to the payment and cancellation of the 
mortgage note for that amount, $40,000 to the payment and cancella- 
tion of an equal amount of the indebtedness of the company repre- 
sented by its other promissory notes outstanding on June 30, 1907, 
and $40,000 to the payment of the cost of additions to plant made 
subsequent to said thirtieth day of June. 


ESCANABA, MICH.—The Escanaba common council has ac- 
cepted the contract proposed by the Escanaba Electric Pulp and 
Power Company to furnish power for the operation of the municipal 
lighting plant for a period of ten years. By the terms of the 
contract the company has agreed to complete the plant now under 
process of construction at the old Flat Rock mill site on the Esca- 
naba river by July 1 of next year and to furnish power from that 
date to the city until July 1, 1918. By additions that were made to 
the contract before it was formally adopted four new provisions were 
added. They provide as follows: The city shall have the right to 
sell the municipal plant at any time within the ten-year period 
covered by the company’s lease of the machinery, provided that the 
purchaser shall assume all of the risks and duties which the city 
how holds under its lease. The power company agrees to bear 
all expense over $4,000 entailed in installing necessary machinery to 
allow the new power to be received at the municipal plant. The 
company agrees to furnish current of proper quality to allow the 
use of the present arc light system in Escanaba until such a time 
as the city will be able to purchase equipment permitting the use 
of the company’s proposed alternating-current system. At any time 
within the tenth year of the life of the contract the city shall have 
the right to enter the municipal plant to install new machinery 
which will allow the city to furnish its own lights after the expira- 
tion of the present contract. 
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ELECTRIC RAILWAYS. 


BELLEVILLE, ILL.—A notice of increase of capital stock has 
been filed by the Southern Traction Company of Illinois. The in- 
crease is from $2,500 to $1,500,000. 


COLUMBUS, OHIO—Notice has been filed with the secretary of 
state by the Massillon, Wooster & Mansfield Traction Company of 
an increase of capital stock from $1,000 to $1,000,000. 


PITTSFIELD, MASS.—The aldermen have extended until 
December 15, 1908, the West Pittsfield franchise of the Pittsfield 
Street Railway Company, which expired December 15. 


CINCINNATI, OHIO—The Cincinnati Traction Company has se- 
cured permission from the government to construct two intake piers 
and two tunnels on the Ohio river. The work will cost about $50,000. 


NORTH ADAMS, MASS.—President Storrs of the Berkshire 
Street Railway Company has asked legislative authority to pur- 
chase the franchise and property of the Bennington & North Adams 
Street Railway Company. 


NIAGARA FALLS, ONTARIO—The Chippewa village council 
has granted an additional franchise to the International Railway 
Company to operate cars in certain streets, in return for which the 
company will furnish electric current to maintain ten arc lights 
in the village streets. 


MUSKOGEE, OKLA.—The Ardmore Light and Power Company 
has sold its power and ice plant, together with its street-car fran- 
chise, to Donald Fitzgerald, of New York, for $25,000. The new 
company is to complete three miles of street-railway track and have 
it operating by the first of next July. 


CLEVELAND, OHIO—Owen H. Wilcox has been appointed receiver 
of the Cleveland & Sharon Electric Railroad Company. The petition 
was filed by the company’s president, Francis B. Morgan. The 
traction company was organized under the laws of Ohio, with a 
capital stock of $2,500,000 and has issued $2,500,000 in bonds. 


HARTFORD, CT.—One of the interesting features of the annual 
report of State Tax Commissioner Corbin, of Connecticut, is a 
statement of the trolley express business. This amounted to $43,- 
434.20, while the receipts of the Adams Express Company were less 
than eight times as much. The business is still in its infancy. 


BALTIMORE, MD.—The Noel Construction Company has been 
awarded the contract by the United Railways Company for the erec- 
tion of a five-story building inside the Pratt street power-house. 
This new structure will be of reinforced concrete and brick material 
and will be absolutely fireproof. It will have a width of twenty-eight 
feet and a depth of eighty-four feet. 


BELLEVILLE, ILL.—Articles of incorporation of the Red Bud 
& Belleville Interurban Railroad Company have been filed. The 
incorporators are: Conrad Becker, Herman Schrieber and Dr. C. G. 
Smith, of Red Bud; John Keller, of Hecker, Ill., and Ben A. Gund- 
lach, of Belleville, Ill. The road is to be built from Red Bud to 


Smithton and Belleville. There are twenty-five subscribers to the | 


stock in Red Bud. 


PITTSBURG, PA.—The Westinghouse Electric and Manufactur- 
ing Company has taken a contract for the apparatug for the Penn 
& Franklin Street Railway Company, which will build a road be- 
tween Pittsburg and the Westinghouse works at East Pittsburg, a 
short route in competition with the two lines of the Eastern Pitts- 
burg Railways Company of the Philadelphia company which now 
run there. The contract is worth $150,000. 


ST. PAUL, MINN.—By a lease signed recently the Twin City 
lines will electrify and operate that portion of the Minneapolis & St. 
Louis line between Manitou and Tonka Bay, Lake Minnetonka. 
The trolley company will build a mile and a half of line from its 
present terminus at Excelsior to Manitou, and will improve the mile 
and a half of the Minneapolis & St. Louis track from that point to 
Tonka Bay. 


HARRISBURG, PA.—A line from this city to Washington, D. C., 
by trolley, by way of Carlisle, Gettysburg and Frederick, Md., is 
projected. It is proposed to extend the Washington, Frederick & 
Gettysburg Railway from Frederick to Great Falls; there it is to 
connect with the Old Dominion line and run into the national 
capital. Sufficient money for the preliminary survey has been sub- 
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scribed, and this has been started. It will be a direct line, and 
will cost approximately $1,000,000. 


SYRACUSE, N. Y.—Directors of the Syracuse Rapid Transit 
Railway Company and the East Side Traction Company were elected 
for the ensuing year at a meeting held in the Rapid Transit office 
as follows: Horace E. Andrews, Cleveland, Ohio; H. D. Coffinberry, 
Cleveland, Ohio; John Carstensen, New York city; T. H. Conderman, 
Philadelphia, Pa.; W. P. Gannon, Syracuse, N. Y.; H. R. Newcomb, 
Cleveland, Ohio; E. V. W. Rossiter, New York city; John J. Stanley, 
Cleveland, Ohio; W. K. Vanderbilt, Jr., New York city. 


ROCKVILLE, CT.—The plans in connection with the fast inter- 
urban electric service between Rockville and Hartford, and 
also between Rockville and Melrose, call for the discontinu- 
ance of all the steam trains operating on the Rockville and 
Melrose branches of the New Haven system. The New York, 
New Haven & Hartford Railroad Company will turn the operation 
of the new service over to the Connecticut company. It is intended 
to haul all freight in and out of Rockville over the Melrose branch 
and to employ electric power, and it will not be necessary for any 
steam trains to enter the city. This is the first experiment which 
the New Haven road has made in the employment of electricity on 
an extensive scale for the hauling of freight. 


PHILADELPHIA, PA.—The stockholders of the Easton Consoli- 
dated Electric Company have approved the plan arranged some time 
ago for the consolidation of the underlying properties owned and 
controlled by it. The Easton Consolidated is a holding company 
owning all of the stock of the Easton Transit Company, which owns 
and controls the Easton, Palmer & Bethlehem Street Railway Com- 
pany, the Easton & Bethlehem Transit Company and the Northamp- 
ton Central Street Railway Company. The Consolidated stock- 
holders also ratified the issue of dividend obligations of the Easton 
Transit Company to the amount of $180,000, and of the Edison Illu- 
minating Company to the amount of $67,743, issued to and owned 
by the Consolidated, and representing advances made for im- 
provements. 


GREENVILLE, S. C.—The Greenville Interurban Company has 
begun a survey of its proposed line from Williamston to Green- 
ville, and is now engaged in securing rights of way from another 
line, which it proposes to build from Greenville to Spartanburg. At 
a recent meeting of the stockholders, several new directors were 
added to the board, and changes were made in the officers. H. H. 
Prince resigned as president, and John C. Carey, until recently 
the head of the Lockhart Cotton Mills, was elected to succeed Mr. 
Prince. Mr. Carey will shortly come to Greenville to live. A. A. 
Gates, was elected vicepresident, and C. C. Good secretary and 
treasurer. H. H. Prince was elected general manager. A. L. 
Scott, of the engineering firm of Lockwood, Green & Co., of Boston, 
was added to the board of directors, with Dr. George E. Coughlin, 
who promoted the Anderson Traction Company. It is announced 
that the company has completed all necessary arrangements for 
financing the enterprise. 


WORCESTER, MASS.—A. George Bullock, vice-president of the 
Worcester Consolidated Street Railway Company, and Treasurer 
Justin W. Lester were not reelected at a directors’ meeting. L. S. 
Storrs, vice-president of the New England Investment and Security 
Company, the holding company of the Worcester Consolidated street 
railway and other street railways in Massachusetts controlled by the 
New York, New Haven & Hartford Railroad, was elected vice-presi- 


dent; L. S. Candee, Boston, treasurer of the New England Invest- . 


ment and Security Company, and treasurer of the roads under its 
control, with consolidated offices in Boston, was elected treasurer. 
J. T. Harmer, Boston, was elected comptroller and clerk, positions 
held by Mr. Lester. At a stockholders’ meeting these directors were 
elected: A. G. Bullock, Francis H. Dewey, L. N. Kinnicutt, 
Worcester; A. D. Foster, J. A. Parker, Boston; F. W. Kendrick, 
New York; Charles E. Ware, Fitchburg; L. S. Storrs, Brookline, and 
B. W. Warren, Williamstown and Boston. The directors elected 
these officers: President, F. H. Dewey; vice-president, L. S. Storrs, 
comptroller and clerk, J. T. Harmer, Boston; treasurer, L. S. Candee. 


BOSTON, MASS.—At the annual meeting of the West End Street 
Railway Company the following directors were elected for the 
ensuing year: Edwin F. Atkins, Charles M. Baker, Parkman 
Dexter, John Parkinson, Joseph B. Russell, C. Minot Weld, Stephen 
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M. Weld, Charles A. Williams, Moses Williams and Alfred Winsor. 
During the year $500,000 par value of the four-per-cent bonds of 
the company, due August 1, 1932, was sold and the proceeds used 
to pay for a like amount of the bonds of the Boston Consolidated 
Railway Company, due January 1, 1907. The premium received from 
the sale of these bonds was $2,290. The bonded debt of the company 
has been reduced $8,000 by the payment of $2,000 par value bonds 
of the West End Street Railway Company due November 1, 1902, 
and $6,000 par value of the bonds of the Charles River Street Rail- 
way Company due April 1, 1904. The common stock of the company 
was increased during the past year by the issue of 8,400 shares, 
7,270 of which were taken by the stockholders of the company and 
1,130 sold at auction. The premium above par received from the 
sale of this stock was $286,432.90. The proceeds from the sale of 
this stock were used to pay to the Boston Elevated Railway Company 
the audited accounts for additions and improvements made to the 
property of this company during the two years ended March 30, 
1906. Two other accounts, covering the year to March 30, 1907, 
have been received from the Boston Elevated Railway Company, 
but have not yet been audited and approved. The dividends on the 
capital stock of the company for the past year, amounting to 
$1,204,947.50, and interest on the funded debt and taxes, have 
been paid by the Boston Elevated Railway Company. 


NEW MANUFACTURING COMPANIES. 


PORTLAND, ORE.—Articles of incorporation have been filed 
for the Portland Electric Sign Works, with a capital stock of 
$3,000. The incorporators are: C. A. Stenman, M. D. Bromberger 
and L. Ainsworth Smith. 


CHICAGO, ILL.—The Bankers’ Alarm Protection Company has 
been incorporated with a capital stock of $3,000 to manufacture and 
deal in electrical appliances. The incorporators are: J. O. Jacobsen, 
George English and Enos Welant. 


SALT LAKE CITY, UTAH—The Electric Utility Company, of 
Salt Lake, has filed articles of incorporation. The capital stock is 
$25,000, with shares at $2.50 each. The company will buy, sell and 
manufacture all kinds of electrical appliances. The officers are: 
E. J. Raddatz, president and treasurer; John Bestelmeyer, vice-presi- 
dent; H. G. Snyder, secretary. 


INDUSTRIAL ITEMS. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, Pa., 
is distributing a folder containing letters commendatory of the 
‘Pittsburg thawer for thawing frozen pipes. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has published two new folders, devoted, respectively, 
to the “Electrotherm” and to “Asbestocel” covering for residence 
furnaces. 


FRANK MOSSBERG COMPANY, Attleboro, Mass., in catalogue 
No. 10, describes and illustrates a fine line of wrenches, bells, sheet- 
metal stampings, punching and forming dies, special tools and 
machinery. ` 


THE H. T. PAISTE COMPANY, Philadelphia, in bulletin No. 
49, dated December, 1907, describes and illustrates the Paiste cross- 
over insulator, plain molding cross-overs, various types of iron boxes 
and improved designs of panelettes. 


THE GERMANIA ELECTRIC LAMP COMPANY, 420 Ogden 
street, Newark, N. J., reports that it has lately installed additional 
automatic lamp-making machinery of the latest type and is now in 
better shape than ever before to fill orders promptly. 


THE ELDREDGE ELECTRIC MANUFACTURING COMPANY, 
Springfield, Mass., has ready for distribution a catalogue illustrating 
and describing battery-testing instruments. These include the 
“Eclipse” battery ammeter, the Eldredge battery voltmeter, and the 
“Advance” voltmeter, pocket volt-ammeter and miniature switch- 
board meters. 


THE NEWTON MACHINE TOOL WORKS, INCORPORATED, 
Philadelphia, Pa., has issued a handsome new catalogue, No. 45, 
superseding all previous issues. This is substantially bound in 


December 21. 1907. 


green boards and copiously illustrated. Brief descriptions of the 
company’s general lines are given, which will be supplemented by 
detailed information upon application. 


THE WISCONSIN ENGINE COMPANY, Corliss, Wis., manu- 
facturer of heavy-duty Corliss engines, announces that it hag been 
awarded a contract by the city of Atlanta, Ga., for a 20,000,000- 
gallon vertical, tripleexpansion, crank and flywheel pumping en- 
gine, to have a guaranteed duty of not less than 170,000,000-foot 
pounds per 1,000 pounds of dry steam. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
pleased to send bulletin No. 1,501, devoted to belted Reliance 
Corliss engines, to any one interested, upon request. The sales of 
this engine have not decreased since the more general introduction 
of other prime movers such as gas engines and steam and hydraulic 
turbines. The popularity which these engines have attained must 
be due to their reliability, durability and simplicity of construction. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a bulletin, No. 4554, describing the Type P-3, portable volt- 
meters, ammeters and wattmeters. The advantages claimed for these 
instruments are: Strength, lightness and small size, so that several 
instruments may be carried with ease; a light-weight moving 
element not susceptible to damage in transportation, and their 
ability to give accurate indications when used in the vicinity of ex- 
ternal magnetic fields. Catalogue numbers, capacities and list prices 
are given in the bulletin, and full-size sample scales of the various 
instruments reproduced. The company has also issued a little 
booklet giving sample plans of the wiring of several rooms to illus- 
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trate the use of the standard symbols for wiring which have been 
adopted by the National Electric Contractors’ Association and the 
American Institute of Architects. The booklet shows as well some 
of the General Electric Company’s specialties which might be 
used in carrying out the plans shown in the diagrams. 


THE ADAMS-BAGNALL ELECTRIC COMPANY, Cleveland, 
Ohio, is distributing a series of bulletins, including bulletin No. 3, 
on directions for operating the company’s constant direct-current 
series-enclosed arc lamps; No. 5, descriptive of the A-B direct- 
current, constant-potential series-enclosed arc lamp; No. 7, direc- 
tions for operating 220-volt, constant-potential, alternating enclosed 
arc lamps; No. 6, directions for installing Adams-Bagnall alter- 
nating constant-current regulators; No. 8, directions for operating 
A-B constant-potential, alternating enclosed arc lights; No. 9, di- 
rections for operating A-B 220-volt, direct-current, constant-potential 
lamps; No. 10, directions for operating A-B constant-potential, alter- 
nating enclosed arc lamps; No. 15, descriptive of the company’s con- 
stant direct-current series-enclosed arc lamp, and No. 19, dealing 
with alternating-current, series arc lighting; No. 30, descriptive of 
the A-B direct-current, constant-potential, enclosed arc lamp for 
100-130-volt circuits; No. 31, dealing with the same type of lamp for 
220-250-volt circuits, and No. 32, with lamps for operation, two in 
series, on 210 to 250 volts. Bulletin No. 33 describes the A-B electric 
arc lamp for blue-printing, photo-engraving and similar work; bulle- 
tin No. 55, the A-B alternating-current, constant-potential, enclosed 
arc lamp for 100 to 130-volt circuits, and No. 56, the same type of 
lamp, for 210-250-volt circuits. The Adams-Bagnall Company will be 
pleased to send any of this literature upon request. 


Reeord of Electrical Patents. 


Week of December 10. 


873,005. KNIFE-SWITCH. Henry P. Ball, New York, N. Y., as- 
signor to General Electric Company. The contact piece has a 
tongue between the slots. 


873,006. RHEOSTAT. Henry P. Ball, New York, N. Y., assignor to 
General Electric Company. A rheostat with overload and 
underload disengaging devices. 


873,017. TROLLEY-WIRE EAR. William G. Carey, Schenectady, 
N. Y., assignor to General Electric Company. A clamping 
trolley ear. 


873,036. TRANSFORMER. John J. Frank, Schenectady, N. Y., 
assignor to General Electric Company. The coils are arranged 
for series connections between two sets of secondary coils. 


873,053. ELECTRIC CONDENSER. Frank S. Koch, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A condenser formed of a folded roll of alternate conducting 
and non-conducting materials. 


873,061. ELECTRICAL CONTROL APPARATUS FOR STEAM 
GENERATORS. Ralph Lomax and John Tomlinson, Darwen, 
England. The strength of the current in the main electrical 
circuit is controlled by the rise and fall of the pressure in the 
steam generator. 


873,064. SYSTEM OF MOTOR CONTROL. Wilbur L. Merrill, 
Schenectady, N. Y., assignor to General Electric Company. 
The speed of the drive is controlled through two or more 
motors. 


873,072. DYNAMOELECTRIC MACHINE. Jakob E. Noeggerath, 
Schenectady, N. Y., assignor to General Electric Company. A 
homopolar generator. 


873,078. ELECTROMAGNET FOR TELEGRAPHONE PURPOSES. 
Peder O. Pedersen and Valdemar Poulsen, Copenhagen, Den- 
mark, assignors to American Telegraphone Company. Electro- 
magnets with their opposite poles arranged obliquely. 


873,083. TELEGRAPHONE. Valdemar Poulsen and Peder O. Peder- 
sen, Copenhagen, Denmark, assignors to American Telegraphone 


Company. An apparatus for recording speech on a magnetic 
body. 


873,084. TELEGRAPHONE. Valdemar Poulsen, Copenhagen, Den- 
mark, assignor to American Telegraphone Company. The record 
is made on a sheet of metal. 


873,098. METER. Ernest Schattner, Schenectady, N. Y., assignor 
to General Electric Company. An electrolytic meter for alter- 
nating-current circuits. 


873,101. REGENERATIVE SYSTEM FOR BRAKING. Walter I. 
Slichter, Schenectady, N. Y., assignor to General Electric Com- 


ran One of a group of motors is used as the exciter for the 
others. 


873,104. LAMP RECEPTACLE. James S. Stewart, New York, N. Y., 


assignor to Annie Stewart, New York, N. Y. A receptacle for 
molding. 


873,107. SYSTEM OF DISTRIBUTION. John B. Taylor, Schenec- 
tady, N. Y., assignor to General Electric Company. A distribu- 
tion system for alternating-current electric railways. 


873,108. ELECTRIC-LAMP HOLDER. Charles E. Throop and 
Samuel A. Freeman, Buffalo, N. Y., assignors to Olin Gas 
Engine Company, Buffalo, N. Y. An adjustable holder. 


873,132. ELECTRIC ACCUMULATOR. Quintin Marino and Ed- 
ward W. Barton-Wright, London, England.: A battery with 
horizontal plates. 


ain, 


ld 


878,088.—TELEGRAPHONE. 


873,139. APPARATUS FOR USE IN STARTING AND CONTROL- 
LING ELECTRIC MOTORS. Abraham Taylor, Rishton, and 
Thomas Eaton and Herman Schwartz, Manchester, England. A 
liquid motor-starter. 


873,166. TRANSFORMER. Louis C. Nichols, Norwood, Ohio, as- 
Signor to the Bullock Electric Manufacturing Company. An 
air-cooled transformer. 


873,171. MOTOR-CONTROL SYSTEM. Walter J. Richards, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. A motor and 
generator are combined with opposed field windings and means 
for short-circuiting one or the other. 


873,177. SYSTEM OF MOTOR CONTROL. William F. Schneider, 
Norwood, Ohio, assignor to Allis-Chalmers Company, and the 
Bullock Electric Manufacturing Company. A combined revers- 
ing and series-parallel controller. 
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873,215. JOINT FOR METAL-SHEATHED CABLES. Charles W. 
Davis, Edgeworth, Pa., assignor to Standard Underground Cable 
An insulated lead coupling for metal- 


Company, Pittsburg, Pa. 
sheathed cables. 


873,216. ELECTRIC CABLE. Charles W. Davis, Edgeworth, Pa., 
assignor to Standard Underground Cable Company, Pittsburg, 
Pa. A stranded cable with insulation which will give way at 


a certain critical temperature. 


873,220. REVERSIBLE GALVANIC BATTERY. Thomas A. Edi- 
son, Llewellyn Park, Orange, N. J., assignor to Edison Storage 
Battery Company, Orange, N. J. A depolarizable electrode of 


nickel and bismuth hydroxides. 


873,263. -ELECTRIC-CIRCUIT CONTROLLER. William A. Paris, 
Edgewood Park, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A controller automatically returned 


to the off position by a pair of electromagnets. 


873,264. CONTROLLER FOR ELECTRIC MOTORS. William A. 
Paris, Edgewood Park, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. A controller which carries the 


motor through a predetermined operation. 


873,284. CONTROL SYSTEM FOR ELECTRIC MOTORS. Louis M. 
Aspinwall, Wilkinsburg, Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. A controller with a master 


switch operating a plurality of motor switches. 


878,072.—DyYNAMO-ELECTRIC MACHINE. 


873,290. ELECTRIC APPARATUS. 


motion. 


873,298. ELECTRIC-MOTOR CONTROL. William Cooper, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 


Company. An electromagnetically adjustable automatic limit- 
ing device controlling the operation of motor switches. 


873,312. ELECTRICALLY OPERATED COAL-HOIST. Clark T. 
Henderson, Pittsburg, Pa., and Norman C. Bassett, Milwaukee, 
Wis., assignors to the Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis. An automatic starter for an elevator motor. 


873,317. 
heating element laid between wood veneer boards. 


873,328. PROCESS OF PRODUCING SILICIDS. Edgar F. Price, 
Niagara Falls, N. Y., assignor, by mesne assignments, to Central 
Trust Company of New York. A charge containing a silicon 
compound, an alloying metal and carbon is treated in an elec- 
tric furnace. 


873,107.—SysTEM OF DISTRIBUTION. 


873,351. SYSTEM OF CONTROL. Frederick Darlington and Otto 
S. Schairer, Pittsburg, Pa., assignors to Westinghouse Electric 
and Manufacturing Company. A device for connecting a motor 
across either side of a three-wire system. ) 

873,356. PREPAYMENT ATTACHMENT FOR ELECTRICITY 
METERS. Francis J. Dowling, Montreal, Quebec, Canada. A 
prepayment device for attaching to electric meters. 

873,362. LOCK-OUT SWITCH FOR PARTY TELEPHONE LINES. 
Oscar F. Forsberg, Chicago, Ill., assignor to Western Electric 
Company. A lock-out device operated by a magnet and ratchet. 


873,375. GROUND PLATE. Budd J. Jones. Cincinnati, Ohio. A 
composite ground plate. 

873,382. STORAGE-BATTERY GRID. Joseph Marx, Buffalo, N. Y. 
A grid provided with a series of superposed horizontal] extend- 
ing bars. 
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Howard L. Beach, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. A pair of electromagnets producing a reciprocating 


ELECTRIC HEATER. Moise Landrey, Merced, Cal. A 
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873,414. ARC LAMP. Walter E. Daniels, Chicago, Ill. 
lamp with divided globe for fitting on a pole top. 


873,415. ARC LAMP. Walter E. Daniels, Chicago, Ill. An arc lamp 
with undivided globe for fitting on a pole top. 


873,419. TROLLEY AND HARP THEREFOR. Samuel F. Estell, 
Los Angeles, Cal., and Frederick W. G. Phillips, Wilmette, Ill. 
A flexible wheel mounting. 


873,444. TROLLEY WHEEL. Ellsworth N. Luburg, Baltimore, 
Md., assignor of one-third to William Wesley Varney and one- 
third to Albert Henry Smith, Baltimore, Md. Special provision 
is made for securing lubrication. 


873,456. WIRE-CARRYING CROSS-ARM AND INSULATOR 
THEREFOR. Edwin C. Ottinger, Newport, Pa.; Walter Scott 
Ottinger, Sr., administrator of said Edwin C. Ottinger, deceased, 
assignor of one-third to Jennie E. Ottinger, and one-third to 
Walter S. Ottinger, Sr., Philadelphia, Pa., and one-third to 
Samuel] H. Bair, Newport, Pa. A compound cross-arm. 


An arc 


873,215.—JOINT FOR Mretau-SHEATHED CABLES. 


873,468. AUTOMATIC BLOCK-SIGNALING SYSTEM FOR ELEC- 
TRIC RAILWAYS. Fitzhugh Townsend, New York, N. Y.; 
John J. Townsend, administrator of said Fitzhugh Townsend, 
deceased, assignor to General Railway Signal Company. A 
direct-current signaling system for alternating-current railways. 


873,492. INSULATED RAIL JOINT. James H. Brothers, Newark, 
N. J., assignor to the Rail Joint Company. Discontinuous filler 
members are placed between the rails and the splice bars. 


873,508. ELECTRODEPOSITION OF COPPER AND OTHER 
METALS. Sherard O. Cowper-Coles, London, England. The 
electrolyte is purified by atomizing. 


873,512. FACE-HARDENED STEEL PLATE. Cleland Davis, U. S. 
Navy, assignor, by mesne assignments, to Carnegie Steel Com- 
reread Pittsburg, Pa. The surface of the plate is heated elec- 
rically. 


873,541. METHOD OF RECEIVING AND STRENGTHENING THE 
REPRODUCTION OF SPEECH, SIGNALS, ETC. Emil S. 
Hagemann, Copenhagen, Denmark. A device for recording a 
plurality of records and combining them for reproduction. 


873,414.—ARc LAMP. 


873,588. PARTY-LINE TELEPHONE SYSTEM. Norman S. Page, 
New York, N. Y. A party-line system with lock-out devices. 


873,605. TRAIN-CONTROLLING MEANS. Ernest Renaud, Mon- 
treal, Quebec, Canada, assignor to J. B. Dupuis, Montreal, 
Canada. An electromagnetically controlled system for stopping 
locomotives. 


873,640. RIVETING APPARATUS. Benjamin Waddington, New 
Castle, Pa., assignor to Lee M. Raney, New Castle, Pa. The 
work to be riveted is held by electromagnets. 


873,660. BATTERY CONNECTION. George P. Blow, La Salle, Ill. 
A sheet-metal connector for battery carbons. 


873,674. ELECTRICAL TESTING SYSTEM. Howard E. Miller, St. 
Louis, Mo. A system for locating grounds. 


873,700. ROTATING BRACKET FOR THE SUSPENSION OF 
ELECTRIC WIRES. Charles E. Buckbee, Flushing, Mich. An 
oscillating insulator support. 


ECTRIC ICAL Th 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


w v V Um vy 
TEVIE Ww 


VOL. LI. No. 26. 


NEW YORK, SATURDAY, DECEMBER 28, 1907. 


ISSUED WEEKLY 


CHARLES W. PRICE... > aa a à PRESIDENT AND EDITOR 
STEPHEN H. GODDARD. . l s s a > . VICE-PRBSIDENT 
WM. HAND BROWNE, JR. . . . > e e à TECHNICAL EDITOR 
AINSLIB A. GRAY oe e o s elle MANAGING EDITOR 


NEW YORK 

PUBLISHING OFFICB . . . >. a « > o « . » 18-231 Pars Row 
CHICAGO 

WESTERN OFFICE MANHATTAN BUILDING 
BOSTON 

NEW ENGLAND OFFICE . . . a «© « «© « . + 98 MILE Street 
LONDON 


EVROPEAN OFFICE, HENRY W. HALL, Manager, 42 OLD Broan Srrust, B. C. 


TELEPHONE AND CABLE 


TELEPHONE ‘21 Cortlandt.” Private exchange to all Departments. 
REGISTERED CABLE ADDRESS: ‘Electview,’ New York. 


— EN —————S_————E EO 


SUBSCRIPTIONS 
One Year, United States . . . . e . e « «© «© « « « $38.00 
One Year, Canada . . re ah ees abe a rk. ee 4.00 
One Year, Foreign Countries ee ote ae 6.00 


Single Copy, 10 cents. Back number; beyond one month, each ot .25 


ADVERTISING 
CHANGES for advertisements should be in this office by Friday noon for the 
following week's Issue. 


NEW ADVERTISEMENTS should be in the office not later than Monday noon 
to assure publication in that week's Issue. 


Published weekly by the ELECTRICAL REVIEW PUBLISHING COMPANY, 18 
Park Row, New York. Charles W. Price, president and treasurer; Stepben 
H. Goddard, vice-president ; H. S. Tuthill, secretary. 


i ese, 


Entered at the Post Office at New York as second-class matter under the 
Act of March 8, 1879. 


LORD KELVIN LAID TO REST. 

With ceremonies befitting one of her greatest sons, England, 
on Monday, December 23, laid to rest the mortal remains of 
Lord Kelvin. While Westminster Abbey was crowded with men 
who have won distinction in all walks of life, the coffin bearing 
all that remained of our great scientific leader was borne to its 
last resting place at the foot of Sir Isaac Newton’s monument, 
by representatives of the great scientific and engineering so- 
cieties. Rarely has such a notable assembly gathered as was here 
brought together to confer the last honors on one who throughout 
his long life had ever been an inspiration and a help to all who 
sought him. 

To the generations that follow it may be somewhat difficult 
to understand the position held by this noble student of science ; 
they most likely will know him better by his most erudite re- 
searches: but to those who worked among the pioneers of elec- 
trical engineering he was far more than a mere searcher for 
new facts. He did not disdain to use his highest attainments 
for the benefit of humanity, and in this his position was almost 
unique. ‘There are few, if any, who have combined his mar- 
velous theoretical knowledge and clear insight into nature’s 
works with the willingness to use his knowledge for the good of 
man, with the realization of what such usage meant to the 
world, and with the skill to bring under man’s control nature’s 
forces. For forty vears submarine telegraphv has been a mar- 
velous example of his ability, as he not only showed how the 
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until one could measure nature's forces and talk about them 
in figures he really knew but little. It was this great truth 
which led him to devise the many exquisite physical instru- 
ments, which have contributed so greatly to scientific progress. 
The ‘Thomson galvanomcter is but a single example, but it will 
probably long remain as a classical design to be modified only 
to meet the special needs of different workers. His labors in 
this branch of science were remarkable for their wide useful- 
ness. (ther great investigators have devised beautiful apparatus 
tu meet their special needs. Kelvin’s instruments were for gen- 
era] use. One small part of his labors in this field (though small 
only in comparison with the greatness of his life’s work) was 
the devising of instruments for practical electrical measurements. 
The student to-day who has at hand a large assortment of in- 
struments can not understand the diticulties under which his 
predecessors worked, and he would probably make little progress 
if he were required to make all measurements by means of a 
galvanometer. It was Kelvin who devised a varicty of electrical 
meters intended for every-day use, and although these have to-day 
heen superseded by others more convenient, they showed the way. 

In the broader field of electrical application he has also left 
his mark. Thomson’s law for the economical section of copper 
for a transmission system states a fundamental engineering prin- 
ciple, although to-day other reasons may intervene to prevent 
us from adopting that design which would in the end, cost the 
least. 

Although the electrical branch of engineering owes more to 
him than to any other single worker, it is probable that his 
fame in years to come will depend more largely upon his purely 
scientific work. And it is remarkable that up to the very last 
he was able to take energetic part in the discussion of the new 
theories which promise so much. Nor was his stand that of a 
captious critic, but of one who realized the importance and value 
of the new ideas, but who also could see the weaker points and 
who, by pointing them out, stimulated others to still greater 
efforts; and no one had better right to do this, as none had 
devoted more thought to the structure of the atom. | 

Of his personal character much might be said. He had 
that kindly spitit which was quick to sympathize with others, 
and although ever ready to maintain hig own opinions, he was 
always considerate of those of his opponents. It was of 
him that the great Huxley said, referring to one of his bril- 
liant controversies, “Gentler knight never broke lance.” 

We have at last lost one we can ill afford to spare, but we 
should rejoice that he was with us so long and was able to con- 
tribute so largely to the welfare of the world. His name will 


ever stand as one of the greatest of the sons of the world. 


LONG-DISTANCE WIRELESS TELEPHONY. 
The establishment of wireless telegraphic communications has 
hardly ceased to be a matter of comment for technical and daily 
press. A few journals of the former class, it is true, criticize 


the statement that a working wireless system has been put into 
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service, but these critics are, perhaps, too exacting in their de- 
mands; for although the service now given does not pretend 


-to compete with that given by the many submarine cables, and is, 


perhaps, limited in its availability, still, certain of the daily 
papers, in this country at least, are reporting a considerable 
amount of news by the new method. “With the situation standing 
thus it seems rather daring for one of the more successful work- 
ers in the field of wireless telephony to announce publicly that he 
purposes establishing a transatlantic system the coming month 
of February. Yet this is the report that has been published 
as emanating from Vladimir Poulsen, the distinguished inventor 
of the telegraphone. . 

-© That transatlantic telephony is a possibility many will 
contend. Yet the prospects of putting such a service into opera- 
tion within three months seem small to those who are not per- 
sonally familiai with every step that has been made, and can 
only judge from the results which have been made public. More- 
over, the efforts required to establish transatlantic communica- 
tion, both by means of cable and wireless, were extended over a 
number of vears, and up to the present time the long distances 
over which our telephonic communications have been obtained 
without wires is something less than 300 miles, and this was 
only experimental. To jump at once from this comparatively 
short distance to that required to span the Atlantic seems a 
greater feat than can be expected to be accomplished in three 
months. There are, moreover, a number of features of wire- 
less telephony which put it at a disadvantage as compared with 
wireless telegraphy. The first and most serious of these is the 
amount of energy available at the receiving station for actuat- 
ing the telephone instrument. In wireless telegraphy but a small 
amount of the energy radiated from the transmitting station 
reaches the receiving station, but nearly all of that which can 
be caught there is available for producing signals. On the 
other hand, the telephonie signals are reproduced merely by the 
variations in the received energy. Assuming that the telephonic 
system can radiate as energetically as the telegraphic system, the 
former transmits its signals by varving the rate of emission, and 
it is these variations of the energy which represent the signals 
and not the energy itself. At the receiving station the signals 
must be produced by the corresponding variations in the energy 
collected by the antenna. Obviously these variations must he 
considerably less effective in actuating a receiving device than 
the entire energy collected. It is thus evident that the trans- 
mitting end of the wireless-telephone system is at a considerable 
disadvantage as compared with the wireless-telegraph system, 
for the latter may utilize any method of radiating energy, how- 
ever powerful, which is suitable for the telephone, and the whole 
must be more effective than a part. 

At the receiving end the conditions are no more favorable to 
the telephone system than the telegraph, for although the tele- 
phone receiver is a fairly sensitive instrument, it may be, and 
often is, employed for detecting the clicks representing the tele- 
graphie message as well as for reproducing spoken words, and it 


would seem that it should be more sensitive to the former effect, 


December 28, 1907 


irrespective of the greater amount of energy available, than for 
the latter, as a click could be detected and recognized when 
words would be unintelligible. The conclusion may therefore 
be drawn that whatever distances may be covered by the wireless 
telephone system may be still more satisfactorily covered by em- 
ploying the same arrangement for telegraphy the transmitting 
key in this case taking the place of the transmitting telephone 
instrument. And, conversely, it may be expected that telegraphic 
communications over long distances will, for some time at least, 
be considerably more effective than telephonic; and since trans- 
atlantic communication by the latter method is still slow, obvi- 
ously, great care is necessary in sending and receiving messages 
across the Atlantic by means of this method, and it seems hardly 
probable that wireless telephony will be established across the 
ocean within the time specified. 

In considering this proposed transatlantic system there is an 
interesting problem which has already been mentioned in connec- 
tion with transatlantic submarine telephony, but which seems 
more difficult in connection with a wireless system. It is this: 
If the telephone svstem is to be established, will transmitting and 
receiving stations be placed in the large cities, say London and 
New York, or will the inventor take advantage of the reduced 
distances of transmission and better route, if the expression may 
be used, obtained by establishing points of communication on the 
coasts of Ireland and Newfoundland? Certainly the prospects 
of establishing communication would be better at these points. 
Yet such a system could only be experimental, as it is hardly 
likely that it could be operated satisfactorily by connecting 
through to overland-lines stations at the large cities, as com- 
munication over such lines is still wanting. But assuming that 
these land lines could be used and operated satisfactorily, it 
seems improbable that the weak messages received overland 
could be satisfactory for operating the wireless system. To get 
around this difficulty the operators at the two wireless stations 
might interpose between the wireless and the wire svstems, but 
when this is done, what we have is not exactly what one thinks 
of when he speaks of telephonic communication. The conclusion 
scems unavoidable that long-distance wireless telephony, such 
as has been proposed, can be but experimental at this time. 

The difference in time between the two sides of the ocean is 
also to be considered. Messages might, of course, be taken down 
and handed to the persons for whom they are intended later 
on when the latter can not be reached at the time of the call. 
But such an arrangement converts the telephone system into an 
equivalent telegraphic system, so that nothing would be gained, 
wiih the possible cxception that if by any means satisfactory 
telephonic communication can be established this method might 
he more rapid than the present telegraphic system. The operator 
might take a spokea message down in short-hand for later copy- 
ing and transmission and thus increase the rate of transmitting 


messages, 
a a eee” 
THE EFFECT OF FROSTING ON INCANDESCENT 
LAMPS. 


In the Ereerricat Review for April 6 there was a com- 


munication from Dr. Edward P. Hyde, discussing the effect of 
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frosting the bulbs of incandescent lamps. Tt is well known that 
such lamps have shorter useful lives than the clear-bulb lamps, 
and since it is also well known that the frosted lamps them- 
selves become hotter, which is usually an indication of lower 
efficiency, the conclusion was jumped at that frosting the bulbs 
in some way affects the filament so as to shorten its serviceable 


life. There seemed to be no very good reason for this and Dr. 


Hyde, upon investigating the matter, concluded that the assump- 


tion was unsound, and that the effect was not due to an actual 
change in the filament itself, but to other conditions which are 
affected by frosting. When a lamp has been burned for some 
time the inner surface of the bulb becomes slightly blackened, 
due lo the deposit of carbon upon it. With the clear bulb nearly 
all the light passes directly out through the glass and thus passes 
through this deposit but once. There is some reflection from the 
surface of the glass, but this is probably slight. With the frosted 
bulb, however, considerably more of the light is thrown back 
into the bulb, and it thus passes through the carbon deposit a 
second time and yet a third time when passing out through the 
opposite side of the bulb. The absorption due to the deposit 
is then at least three times that of the clear-bulb lamp. And the 
same effect takes place again when even the reflected ray en- 
deavors to pass out, part of it being again thrown back. Dr. 
Hyde believes that it is this repeated passage through the car- 
bon deposit which decreases the useful life of the lamps and that 
the actual life of each filament before burning out is the same. 
Indeed, the increase in the temperature of the bulb due to frost- 
ing is too slight, when compared with high temperature of the 
filament itself, to have any effect. 

Dr. Hyde has gone into this matter still further, and in the 
December issue of the “Bulletin of the Bureau of Standards,” in 
conjunction with Mr. F. E. Cady, contributes the result of their 
further study. These entirely agree with the previous report on 
the effects of frosting. 

The authors designate the effect of frosting in decreasing the 
amount of light, as the “change in absorption,” since, of course, 
clear-glass bulbs do absorb some of the light energy. They find 
that this change in absorption is about six per cent for seasoned 
lamps. 

One of the other effects of frosting is the change in the 
spherical reduction factor; this is, the factor that gives the ratio 
of the mean spherical candle-power to the mean horizontal candle- 
power. Frosting the lamp is usually supposed to widen the dis- 
tribution and make it more uniform, and should therefore in- 
crease the reduction factor, making it nearer unity. It was 
found that this rule did not hold, for in certain of the lamps 
the spherical reduction factor was actually diminished, and in 
others the change was very small. 

The shape of the bulb is an important factor in this matter 
and suggests that there may he some best shape of bulb, not only 
for frosted but for clear glass as well. The question of size is 
also important for, as is pointed out, by doubling the surface of 


the bulb a much longer serviceable life would be obtained. 
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SUCCESS OF THE HERMITE ELECTRO- 
LYTIC SANITATION AT POPLAR, . 
ENGLAND. 
[By Our London Correspondent. 

The important electrical sanitation ex- 
periment which was started by the Poplar 
Public Health Committee in February, 
1906, at the instigation of Dr. F. W. Alex- 
ander, is again receiving a certain amount 
of attention by reason of the publication 
of a statement showing the cost of opera- 
tion, etc., down to October 1, 1907. The 
cost of producing the electrolytic disin- 
fectant at Poplar was the subject of a 
good deal of inquiry not long ago, and 
Dr. Alexander, in a communication to one 
of the leading London medical journals, 
stated that his experience, obtained with 
constant working, showed that the Her- 
mite apparatus, if properly managed, 
worked under fifteen amperes at 240 volts, 
which made the cost of electricity forty- 
two cents per eight hours at a flat rate 
of three cents a kilowatt-hour. The salt 
for every charge of 185 gallons was a 
fraction over twenty cents, at $6 a ton, 
and magnesium chloride for every charge 
was a fraction over sixteen cents, at $16.52 
a ton, and the chemical for rendering the 
oxygenated compound stable, fourteen 
cents, so that the total amount might be 
stated at $1.54 per 185 gallons at four 
grammes of available chlorine per litre. 

The total cost of the depot, plant, fit- 
tings, testing apparatus, carboys, siphons, 
etc., has been $2,900 odd. Between Feb- 
ruary, 1906, and October, 1907 (twenty 
months), 27,320 gallons of disinfecting 
fluid of an average strength of 4.5 
grammes of chlorine per litre (4.5 per 
1,000) were manufactured and supplied 
as follows: 

Twelve thousand three hundred and one 
gallons (two cents per gallon) to the 
works department for watering roads, 
flushing gullies, sewer manholes and mar- 
ket places; 996 gallons delivered gratis to 
workhouse and other guardians’ institu- 
tions; 434 gallons delivered gratis to man- 
agers of sick asylums; 13,589 gallons dis- 
tributed to the public from the four de- 
pots, including also fluid supplied to 
Poplar and Bow Baths. 

“The total cost of producing and deliver- 
ing the fluid for the period named was 
$4,280, and Dr. Alexander in his report 
shows that if carbolic-acid disinfectants 
had been used in place of electrolytic fluid 
the cost would have been $8,050. There 
is thus a saving to the borough of $3,770 
for the period. The plant is stated to be 
still in good working order, turning out 
185 gallons of fluid in eight hours at the 
average strength already mentioned. It 
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has not been necessary to renew any of the 
zinc electrodes, which from their present 
condition are expected to be capable oi 
use for a further period of twenty months 
or longer. 

It may be remembered that about a year 
ago C. V. Biggs read a paper before the 
London Faraday Society on the Poplar 
plant, from the working of which he drew 
the following conclusions : 


(a) The manufacture of hypochlorite 
solutions can be carried on by a process 
which is practically automatic. 

(b) For an output of 200 gallons per 
eight hours at four grammes per litre the 
capital cost, including buildings and fit- 
tings, should not exceed $2,500. 

(c) Where continuous current is avail- 
able the series system of electrolyzing is 


the most suitable. Where alternating cur-. 


rent only is to be had, and a motor gen- 
erator must be installed, fewer cells may 
be employed. In the Poplar plant about 
one gramme per litre is added for every 
ten cells. 

(d) That a warm climate would not 
affect the manufacture at any rate of mag- 
nesium hypochlorite. 


For the benefit of readers who may not 
already be familiar with the details of the 
Poplar experiment we make the following 
extracts from a report issued by Dr. Alex- 
ander: 


The system adopted at Poplar is to mix 
a certain quantity of fluid in an elevated 
tank and then to allow this fluid to flow 
through four double troughs, or cells, 
placed one above the other, so that -the 
liquid descends continuously by gravity. 
Each trough is divided laterally by a par- 
tition, and in each of the two divisions 
five distinct “elements” (consisting of one 
positive and two negative plates) are sus- 
pended. The positive plates are of thin 
platinum wire wound upon slate slabs, and 
the negative plates are of zinc. There are 
thus four troughs, each containing ten 
“elements,” or forty cells in all. The 
liquid enters through a funnel at the top, 
passes along the front division of the top 
trough, back through the division behind, 
over a weir and into a subdivision, from 
which it is drawn off by the bent glass 
tube discharging into the second funnel; 
it passes along the front division, back 
through the divisior behind, over the weir 
into the pocket of the second trough, and 
so on to the final bent tube, which dis- 
charges it into a carboy. As the liquid 
passes through the troughs it is subjected 
to the action of a regulated current of 
fifteen to seventeen amperes at 230 to 250 
volts, being 5.7 to 6.2 volts per cell. Dur- 
ing the run the liquid in the carboy is 
thoroughly stirred by means of an ebonite 
rod provided with rubber flaps. 

The objects aimed at to make the work- 
ing of the apparatus and the manufacture 
of the fluid become simple and automatic 
were as follows: (1) To see at a glance 
whether the apparatus is working properly. 
This is accomplished by a gauge glass in 
front of the large tank and another gauge 
glass on the little supply tank, the first to 
show the quantity of salt liquor capable 
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of being acted upon, and the second to 
show if the liquor is running properly into 
and out of the small supply tank, as the 
chloride of magnesium contains impurities 
which are likely to block up the valve of 
the small cistern and the taps leading to 
and from the same. A thermometer is 
kept in the small supply tank to see the 
temperature of the salt liquor, and another 
thermometer is placed at the outgo of the 
electrolyzer ; the difference of the tempera- 


' ture gives the rise in temperature due to 


the electrolysis, and which is found, when 
the apparatus is working satisfactorily, 
to be under thirty degrees Fahrenheit. 
The small tank is necessary to keep a con- 
stant flow of the fluid into the electrolyzer. 
When first the apparatus was erected the 
fluid used to become unduly hot on ac- 
count of the flow slowing down through 
the diminution of the head of water in 
the large tank. The tank had ultimately 
to be raised on to girders, and a small 
supply tank fixed at a lower level. (2) 
The liquor to be electrolyzed in the large 
tank had to be stirred from time to time 
to keep the mixture of an equal gravity 
throughout, more especially as for obvious 
reasons a certain quantity of a solution of 
sodium hydroxide is added. To keep the 
liquor stirred a large broad drilled plate 
of galvanized iron is used, one end of 
which acts as the fulcrum when the other 
is lifted up by means of a chain leading 
over pulleys to the ground, so that the 
attendant has only now and again to pull 
the chain to lift the plate up and down 
instead of running up and down a ladder 
and stirring the liquid with a rod. (3) 
It is necessary to govern the electric cur- 
rent, which is taken direct from the 
mains, on account of the density of 
the salt mixture to be acted upon vary- 
ing from time to time owing to tem- 
perature changes and consequent changes 
in conductivity. This difficulty is got over 
by a current regulator. (4) To prevent 
shocks and waste of fluid while chang- 
ing the carboys, a special glass tap has 
been made. (6) So far as oxychlorides 
are concerned, the apparatus in ten 
months had only been taken to pieces and 
cleaned twice. Every day, after working, 
the electrolyzers are emptied by means of 
the mud holes by removing the rubber 
plugs, and the fluid which is run out is 
kept to recharge the electrolyzers. The 
electrolyzers, after being emptied, are 
washed out by means of a hose, and then 
until the next working are kept filled 
with water, which softens any deposit 
formed upon the electrodes, and before 
starting work the electrolyzers are emptied 
and washed out again, a matter which 
takes up a few minutes every day before 
and after each working. 
A. H. BRIDGE. 
London, December 16. 
—— 0 

The semi-annual meeting of the Mis- 
souri Electrical Contractors’ Association 
was held in St. Louis on Thursday, De- 
cember 12. The members were the guests 
of the Jovian Club at noon at the Plant- 
ers’ Hotel. A smoker was given in the 
evening. 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


GAS ENGINES AT COLLIERIES. 

I think I have before mentioned in these 
notes that gas engines are likely to take 
an important position in the working of 
collieries, I think I mentioned a case 
that I had through my hands a little time 
ago, Where an electrical coal-cutting plant 
had to be shipped to some collieries in a 
very cold district, and we employed suc- 
tion vas producers and gas engines to 
drive the electrical plant, because the dif- 
ference in running costs between that and 
steam was very great. There are signs of 
steady development in the use of gas en- 
gines at collieries, fed by suction gas pro- 
ducers, by gas from coke ovens, and from 
blast-furnaces. A friend of mine, the 
manager of some large collieries in South 
Wales, writes me that he is putting down 
a suction gas plant to drive an electrical 
power station. For some years, also, coke- 
oven gas has been employed in some of 
the Yorkshire collieries for driving gas 
engines on the surface, and at the pit bot- 
toms for working mine-rope haulage, and 
the manager of one of the collieries 
boasted that he was working more cheaply 
than any electrical power station could 
supply him. I think he is now arranging 
to use his gas engines to drive electrical 
generators, with the view of distributing 
by electricity. The latest development in 
this direction. is the installation by the 
Powell Duffryn Company, of South Wales, 
of a 1,200-brake-horse-power Nürnberg 
gas engine, arranged to drive a three-phase 
alternator, for the power work of the col- 
liery. The engine is fed by coke-oven 
gas, whose calorific value is given as from 
350 to 400 British thermal units. The 
average calorific value of coke-oven gas 
may be taken at 400 British thermal units, 
as against 650 for ordinary town’s gas, 
and from 120 to 200 for producer gas. 
l understand that a second N urnberg gas 
engine of 2,400 brake-horse-power is to 
be put down at the same colliery, at Bar- 
goed, in the Rhymney Valley. The Bar- 
goed pits are the new sinkings put down 
by the Powell Duffryn Company, and it 
will be interesting to watch the develop- 
ment of the power station at Bargoed, 
worked by coke-oven gas, as against that 
at Aberaman, belonging to the same com- 
pany, worked by steam. The running 
costs at Aberaman were given at 0.375 
penny per unit. 

ANOTHER USE FOR ELECTRIC MOTORS. 

UNDERGROUND. 

The great convenience of the electric 

motor renders it particularly suitable for 
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the running of machinery in mines, par- 
ticularly where the apparatus may have 
to be rigged up upon a temporary frame- 
work and moved about from place to 
place, or may have to be portable. The 
latest opening for the electric motor is in 
driving vacuum apparatus for collecting 
the coal dust that is deposited about the 
roadways, etc., of coal mines. The dust 
that is made and collects in the roadways 
of a coal mine constitutes one of its great- 
est dangers in case of an explosion. Ex- 
plosions have even been caused by the 
presence of coal dust alone, without any 
explosive gaseous mixture. All that is 
necessary, in fact, appears to be some heat- 
ing agent, such as a blown-out shot, that 
is the most frequent source of the trouble, 
but the short-circuit between cables, fol- 
lowed by an arc, would be equally as dan- 
gerous. In either case, if a sufficient 
quantity of the coal dust is ignited, the 
heat generated by its combustion leads to 
a further rapid combustion and to the 
raising of a cloud of the dust along the 
roadways of the mine, this being followed 
by further combustion at an increasingly 
rapid rate, and finally by all the phe- 
nomena we understand by the term ex- 
plosion, viz.: the rapid production of a 
volume of gases heated to a very high tem- 
perature within a confined space. In 
some coal mines dust is made very 
largely. The mine wagons, as they are 
drawn from the working face to the shaft, 
are subject to a good deal of jolting, and 
this produces a good deal of friction be- 
tween the lumps of coal packed in the 
wagons, the result being the production of 
a large quantity of dust. In addition to 
this, dust is produced in various other 
ways, and it may be found in all of what 
are known as dusty mines, comprising a 
very large proportion of coal mines, form- 
ing a carpet on the roads, and also a crust 
upon the mine props, and in interstices in 
the roof and sides, and so on. When an 
explosion takes place all this dust is dis- 
covered, so to speak, is brought out of its 
hiding places, and adds to the force of the 
explosion wave. Mine managers have been 
instructed for a long time to water their 
roads but, as so often happens, watering 
leads to other troubles. It leads to falls 
of roof, to rotting timber, and to other and 
very serious troubles which are constantly 
present, while explosions, even at their 
worst, are only occasional. A Royal Com- 
mission has been sitting for some time 
investigating the causes of loss of life in 
mines, and among other things the ques- 
tion of coal dust has come wp; and at one 
of the sittings of the commission George 
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Fowler, an eminent mining engincer of 
Nottingham, suggested that a very efficient 
method of dealing with coal dust would 
be the adoption of the probably well- 
known system on your side of the Atlantic 
—of the vacuum cleaner. The vacuum 
cleaner, it will be remembered, consists of 
a tube, with a mouthpiece of some kind, 
which is connected to an engine arranged 
to produce more or less of a vacuum, that 
is to say, to produce a pressure inside of 
the tube considerably lower than that of 
the atmosphere. When the mouthpiece of 
the tube is carried about over the surfaces 
of furniture, carpets, sofas, cte., it extracts 
the dust and all small matters that are 
usually extracted by the process of beat- 
ing, and delivers them into a receptacle 
provided for it before the tube reaches the 
engine. Mr. Fowler suggested that a sim- 
ilar arrangement could be mounted upon 
a mine wagon, run along the mine roads, 
and be directed to every part of every road 
—the roof, the crannies mentioned, the 
pit props, the roads, and so on, and that 
in this manner the whole of the dust 
could be removed at a moderate cost and 
the danger from coal dust eliminated. 
The suggestion has been taken up by the 
manager of the Whitwood Collieries, in 
Yorkshire, the collieries where, by the way, 
they have been using coke-oven gas for 
some years, as mentioned above, and where 
running costs are so low; and an ap- 
paratus has been arranged, consisting of 
a vacuum engine, driven by an electric 
motor, the two being mounted on a trolley, 
with a receptacle for the dust—the trolley 
being arranged to run on the ordinary 
mine rails. In the apparatus referred to 
a five-horse-power motor is employed, and 
the vacuum engine is fitted with several 
flexible hose, ending in nozzles, which are 
directed to different parts of the roadway 
at the same time, the floor, the roof, the 
pit props, and so on. The apparatus is 
pushed along the roadway by hand and 
takes its current from the electrical power 
service of the colliery. The dust is re- 
moved from the collectors as fast as they 
are filled, into buckets, which are carried 
out of the mine. I understand that a 
similar apparatus has been fixed at the 
Courrieres mines, where the disastrous ex- 
plosion took place a few years ago in 
France. ey 
NEW ELECTRICITY SPECIAL RULES, 

A few months ago the ILome Office is- 
sued some special rules controlling the use 
of electricity in those parts of coal mines 
which come under the Factory act, and 
they are giving mine managers a con- 
siderable amount of anxious thought. It 
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will be remembered that it is only a very 
short while since the Home Office was sup- 
posed to have thrashed out the whole 
matter of the use of electricity in coal 
mines, and to have issued a number of 
rules for the guidance of colliery man- 
agers, but it appears that the Home Office 
has a factory department, and a part of a 
mine may be a factory, in the eye of the 
law, and therefore come under factory 
legislation, and consequently these new 
rules which have been got out by the 
Home Office to apply to the use of elec- 
tricity in factories generally have also been 
thrown at the mine managers’ heads. The 
two sets of rules are necessarily likely to 
cause confusion, and meanwhile the work- 
ing of the first set of rules is by no means 
all plain sailing. ‘Thus, a case occurred 
a short while ago where a man was killed 
in a Scotch colliery by receiving a shock 
from a coal-cutting machine. The insula- 
tion of the flexible cable leading from the 
gate-road switch-box to the machine had 
been worn through, and so the conductor 
itself made contact with the frame of the 
machine, and when one of the men 
touched the machine in the course of his 
work he received a shock and was killed. 
Two or three questions arose in connection 
with this matter, which show the difficul- 
ties that are likely to arise, particularly 
where lawyers are set to administer in 
cases of this kind, without an assessor. 
One question that arose was as to having 
a competent electrician present. What 
constituted a competent electrician? and, 
How near must he be to every apparatus? 
If it was necessary that a competent clec- 
trian should be within easy reach of 
every electrical apparatus in a large mine, 
the cost would be very great. On the other 
“hand, could it be said that the rule re- 
quiring that a competent man should be 
present was fulfilled, when a competent 
electrician was kept at the mine? The 
other point that arose, and which illus- 
trates what I have mentioned above about 
the difficulty of a lawyer judging a case 
of the kind, arose out of the question of 
the insulation of the flexible cable having 
heen destroyed. The flexible cable was in- 
sulated in the usual way and, in addition, 
it was run through an india-rubber tube, 
and the india-rubber tube passed right 
through the hole in the casting of the ma- 
chine, through which the conductor was 
carried to its terminal. In the ordinary 
course of work, both the rubber tube and 
the covering of the conductor were worn 
through and connection was made, as ex- 
plained, between the conductor and the 
frame of the machine. The judge who 
tried the case struggled with the problem. 
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It was claimed on behalf of the Home 
Office that the hole through which the 
flexible conductor passed, in the frame of 
the machine, should have been bushed. On 
behalf of the makers of the machine it 
was claimed that fhe india-rubber tube 
was equivalent to a bush, but the judge 
held that by no possibility could a tube 
become a bush. He held that the tube was 
a tube, outside of the hole that was to be 


bushed, and that it could not on anv ` 


account change its nature by merely en- 
tering a hole. No one appears to have 
been able to explain to the judge that a 
bush is also a tube, and that the tube, pro- 
vided it was a good tube, and provided 
that it stood wear, was not only a very 
efficient substitute for a bush, but prob- 
ably a much better method of dealing with 
the problem. The colliery manager who 
was on trial at the instance of the Home 
Office in the matter was acquitted on all 
counts except this, and on that count he 
was sentenced to a small fine. The judg- 
ment may be good law, but it strikes the 
average Englishman as not exactly com- 
mon sense. 
iu 


Lord Kelvin Buried in West- 
minster Abbey. 


At noon on Monday, December 23, 
England paid her last great tribute to a 
great man, and Lord Kelvin was buried 
at Westminster Abbey in London. His 
grave is at the foot of the statue of Sir 
Isaac Newton and close to the grave of 
Charles Darwin. 

The coffin arrived from Scotland early 
Sunday morning and was placed in St. 
Faith’s Chapel, where a short memorial 
service was held. The inscription on the 
collin ran: 

“William Thomson, Baron Kelvin of 
Largs, P. C., O. M., G. C. V. O., F. R. N., 
LL.D, D. C. L. Born June 26, 1824, 
Died December 17, 1907.” | 

Rarely has such a remarkable assembly 
of scientists and persons of distinction 
been gathered within Westminster Abbey. 
Representatives of the various universities 
were there, wearing their academic robes. 
Representatives of foreign scientific bodies 
wore their decorations. Outside the Abbey 
stood a large gathering of the publice. 

As the mourners assembled within, Pur- 
cell’s and Chopin’s funeral marches were 
payed. At noon the coflin was borne in 
procession through the cloisters, the choir 
singing. Twelve of the Abbey clergy were 
in the procession. The dean of West- 
minster, assisted by Canon Duckworth, 
officiated. The pallbearers were Lord Ray- 
leigh, Admiral Sir E. H. Seymour, John 
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Morley, Gaston d'Arboux, secretary of the 
Academy of Sciences of France; Sir 
Archibald Geikie, president of the Geo- 
logical Society; Lord Strathcona, Pro- 
fessor Crum Brown, of the Roval Socicty, 
Edinburgh; Professor Sir George Darwin, 
University of Cambridge, master of Peter- 
house College, Nelvin’s old college; Dr. 
Macalister, principal of the University of 
Glasgow; Sir J. Wolfe Barry of the In- 
stitute of Civil Engineers, and R. T. Glaze- 
brook of the Institute of Civil Engineers. 

The Duke of Argyll represented the 
King. The Prince of Wales and the Duke 
oi Connaught were also represented. Of 
the innumerable wreaths and other floral 
pieces only three were placed on the coffin: 
a cross from Lady Kelvin, a wreath from 
the Royal Society and a bunch of flowers 
inseribed “A. and M.” 

A delegation from Glasgow University 
included Sir W. Bilsland, vice-chancellor 
of the university and the Bedellus of the 
university, bearing .the mace, draped. 

Cambridge was represented by Vice- 
Chancellor Sir John Gavey, Sir Henry C. 
Mance and W. H. Preece. Alexander Sie- 
mens and other past presidents of the In- 
stitute of Civil Engincering were pres- 
ent. Sylvanus P. Thompson represented the 
[talian Electrical Association and H. F. 
Parshall and Joseph Wetzler the American 
Institute of Electrical Engineers. 

Secretary John Ridgeley Carter repre- 
sented Ambassador Reid. The Russian 
and Italian ambassadors were present 1n 
person. The German and Japanese am- 
bassadors were represented. 

The Princess Louise, Lords Tweed- 
mouth, Kinnard, Cecil and Manners, Sit 
John Bell, Lord Mavor of London, and 


' Sir W. Crookes were present, together 


with representatives of the scientific soci- 
etids of all the European capitals and of 
the big British engineering firms. 
—____-@-—__—__ 
Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
January 14, for the following electrical 
supplies: One truck light controller, one 
cight-kilowatt generating set, one switch- 
board for two cight-kilowatt generating 
sets, and two Navy Standard truck lights 
for delivery at Boston, Mass.; one eight- 
kilowatt generating set for delivery at Nor- 


folk, Va. 
nose oneennee 


Professor D. A. Lyon, of the geology 
and mining department of Leland Stan- 
ford University, Palo Alto, Cal., has been 
granted a leave of absence of six months 
to complete experiments upon a new 
electric smelter in the mines in Shasta 


county. 
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REFRIGERATION AND POWER-PLANT 
PRACTICE. 


BY JOSEPH H. HART. 


The fact that mechanical refrigeration 
is more or less connected with the pro- 
duction of power is a matter of common 
knowledge to the average engineer, but 
the statement that mechanical refrigera- 
tion may become closely connected in its 
development to that of large power units 
in cases where power production is now 
the sole object, will prove a matter of con- 
siderable surprise to the greater number of 
engineers. That this is undoubtedly a fact 
is becoming more and more evident daily 
and the inter-relations between the two 
are steadily becoming more and more com- 
plicated in their nature and more depend- 
ent upon the services of an engineer thor- 
oughly familiar with both departments. 

That power production should be de- 
pendent for its best efficiency upon the 
production of refrigeration as a by-prod- 
uct, is a matter of recent development, 
and dependent in this connection upon the 
recent development in refrigerating engi- 
neering itself. In order to illustrate the 


relation of the two developments in this’ 


field, an explanation of the present status 
of mechanical refrigeration is necessary 
with its limitations and possibilities, and 
a further statement in regard to the pres- 


ent relationship between the two is also- 


required. The fact is that both power 
production and refrigeration production, 
in their large and most efficient develop- 
ments to-day, possess certain limitations 
which are almost climinated when op- 
erated together. Thus, an efficieney may 
result in a combination plant used for the 
production of both power or refrigeration 
such as has never before been obtained. 

In order to see this clearly we will first 
take up the limitations of the existing 
power plant as utilized in the modern 
development. In large units large com- 
pound-condensing engines are used with 
superheaters and steam jackets, and every 
attempt is made to get the last ounce of 
power out of the steam at its best effi- 
ciency. That this development may have 
exceeded its efficient stage is a matter for 
consideration. Undoubtedly in some cases 
the first cost and cost of maintenance and 
depreciation factor which exist in many 
of the accessories for saving steam and 
increasing the efficiency of power produc- 
tion in this process would become ineffi- 
cient if a more suitable way of using steam 
should ever arise again. In the consump- 
tion of power the trolley and lighting sys- 
tems throughout the country are un- 
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doubtedly the most important factors, and 
each of these possesses certain limitations 
in its consumption of power which limit 
the efficiency of the plant. Of course the 
great majority of these plants utilize their 
power in the production of electricity, and 
it is utilized in this form. This further 
complicates the matter of increasing the 
limitations; although it also eliminates 
many others formerly existing. Thus, 
both trolley and lighting svstems operate 
with variable loads, that is, the consump- 
tion of power is of variable amount, due 
to present conditions of operation. The 
chief load of the trolley system comes in 
the morning and evening, before and after 
business hours, and the same can be said 
of the lighting system where elcetricity is 
used. Formerly it was customary to in- 
stall a power plant of sufficient capacity 
for the average load throughout the day. 
When the power consumption was light, 
the excess power was turned into storage 
batteries, which became available for in- 
creasing the output at times when the 
load was excessive. The cost of installa- 
tion of the batteries in these storage sys- 
tems was such, however, that it was found 
preferable rather to install sufficiently 
large plants to take care of the maximum 
load continuously. Thus, it meant that 
the plant in ordinary operation operated 
at diminished capacity, and hence at di- 
minished efficiency. ‘This method, how- 
ever, proved more efficient than the stor- 
age-battery system, but was, however, 
simply the choice of the lesser of two evils. 
This latter condition of affairs has re- 
sulted in a supply of power, often intermit- 
tent, available for outside .consumption 
and used to-day by many small power con- 
sumers limited by the nature of its pro- 
duction. This power must necessarily he 
intermittent, and, therefore, inefficient. 
Many central stations have sold power for 
continuous consumption in small units 
where such power was in reality not avail- 
able, with the hope that they could get 
along somehow or other. The ideal con- 
sumption, however, in this local field is 
an absolutely intermittent power consump- 
tion. That refrigeration supplied this 
field is to-day a matter of common knowl- 
edge. The limitations of the two sys- 
tems, under certain conditions, can be 
made identical or rather corollary. Refrig- 
eration plants supply a perfect substitute 
for the ideal storage battery in at least one 
of its functions. 

This fact has been recognized by small 
consumers of power for refrigerating pur- 
poses and they have availed themselves of 
this condition, and the consequent low 
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price of intermittent power, to such an ex- 
tent that the power has been sold to small 
refrigerating plants in fairly large quan- 
tities, and this development is recognized 
by central stations as a regular definite 
consumption. | 

Undoubtedly this situation of intermit- 
tent. power for sale in large power plants 
has resulted in a remarkable development 
of small refrigerating plants which would 
not otherwise have occurred. These 
small refrigerating plants utilize the com- 
pression system of ammonia refrigeration 
almost without exception and have aided 
the development of the latter system to 
an extent that is not warranted by its own 
efficiency. Thus, in refrigeration, there 
had existed only normal influences at 
work for the best efficiency before various 
outside effects have added their influence. 
The development in refrigeration, how- 
ever, within the last decade has been such 
as to modify materially the present status 
of mechanical refrigeration and its re- 
lation to the normal production of power. 
Thus there are in existence to-day two 
different types of refrigerating machines 
which are much superior to any of the 
other types on the market. Both of these 
utilize ammonia as a refrigerating agent, 
and this latter substance is generally rec- 
ognized as the most efficient agent for the 
conveyance of heat in refrigeration, and 
occupies a position analogous to water in 
power production. 

Very many fluids have been used at 


various times for refrigerating purposes, . 


but ammonia is now undoubtedly recog- 


nized as the best. The two developments 


which utilize ammonia as a refrigerating 
agent are known as the compression and 
absorption types, respectively. 
Refrigeration in both cases is produced 
automatically by the boiling away of the 
ammonia liquid and the consequent ab- 
sorption from the remainder of the latent 
heat of vaporization required to accom- 
plish this. Liquid ammonia is volatile 
and boils away under ordinary pressure 
at a temperature much below zero Fahren- 
heit. Thus, the object of the machinery 
in refrigeration is simply the reproduction 
of the refrigerating fluid after its utiliza- 
tion. The compression type uses a 
compressor to compress the residual am- 
monia gas to a pressure sufficient to per- 
mit condensation at ordinary tempera- 
tures. The absorption type utilizes the 
absorptive power of water for ammonia 
gas, and the loss of this power with rise 
in temperature to produce the same result. 
The compression type requires a com- 
pressor operated by some form of power. 
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The absorption machine utilizes the heat 
in steam and drives off the gas from aqua 
ammonia under pressure sufficient to per- 
mit condensation. Thus, in reality, the 
compression machine uses the work 
available in steam, whereas the ab- 
sorption type utilizes the heat avail- 
able in steam. Undoubtedly, the ab- 
sorption-type machine utilizes in its 
best operation more heat than the compres- 
sion type, and when the quantities of steam 
taken from the boiler are considered, the 
absorption type is much superior. Thus, 
it is now recognized in plants of 100 tons 
capacity per day or over that the effi- 
ciency runs about as follows: The com- 
pression plant generally operates on an 
eight-to-one basis, that is, eight tons of 
ice can be produced to every ton of coal 
consumed. The absorption plant of the 
same capacity can generally operate on 
an eleven-to-one basis, whereas the com- 
bination plant of the compression and ab- 
sorption types, the exhaust steam from the 
compression plant operating the absorp- 
tion system, can operate on a fourteen-to- 
one basis. These figures merely represent 
an average, with a possibility of almost 
fifty per cent variation in either direction, 
dependent absolutely upon the efficiency 
of operation of the plant. The utilization 
of exhaust steam represents the advan- 
tage of the absorption system to-day. 
The production of power is an expensive 
process and a very inefficient one. Very 
little of the heat actually put into the 
steam in any case is ever transformed into 
work. This steam was formerly used for 
heating and for drying purposes in some 
isolated cases. The use of condensing en- 
gines increased the ratio of useful heat 
to total heat consumption “but slightly. 
The absorption system can utilize the 
residual heat in steam after power pro- 
duction very efficiently in competition 
with a plant which utilizes the power di- 
rectly. 

_ The reason that the absorption system 
is not in more general operation to-day 
is the fact that formerly it was extremely 
inefficient. Absolutely none of the physi- 
cal constants of aqua ammonia and the 
vapor pressures and temperatures of a 
mixture of steam and ammonia gas were 
known, and hence all designs of machin- 
ery dependent upon these were constructed 
on the hit-and-miss principle. The non- 
removal of water vapor from the am- 
monia gas or condensation of the latter 
results in the elimination of the device as 
a refrigerating machine, and practically 
no refrigeration is produced. The etfi- 
ciency of both types of refrigeration ma- 
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chines is dependent almost absolutely 
upon the design and the method of op- 
eration. Formerly the construction of the 
generators and absorbers of the absorp- 
tion type was such that steam under con- 
siderable pressure was required for their 
operation. To-day, however, practically 
exhaust steam can be used in their opera- 
tion, and in this development it does not 
pay to use high-pressure steam, since 
the possible amount of heat in steam in- 
creases but slowly with a rise in pressure, 
and this latter quantity is the only im- 
portant factor in the absorption type of 
refrigerating machines. 

Thus, we come to these rather anoma- 
lous conditions. The large power plant 
utilizes the work available in steam and 
wastes the heat remaining, or at least 
utilizes it inefficiently. Large absorption 
type refrigerating machines utilize the 
heat only in the steam, and hence utilize 
the heat transformable into power very 
inefficiently. Thus, a large power plant 
which turns its exhaust steam into an 
absorption refrigerating plant utilizes 
both developments at their best efficiency. 
The absorption machine utilizes large 
quantities of exhaust steam and the exact 
situation of the compound-condensing en- 
gine in a central station of this type would 
be a matter of considerable thought. The 
condensing feature must undoubtedly be 
eliminated for utilization of steam in an 
absorption plant, and there is small doubt 
that the cheapest slide-valve engine pro- 
duction would prove very satisfactory in a 
development of this type. A large num- 
ber of absorption plants in existence to- 
day are wasting the power available in the 
steam consumed by them. Many of these 
have utilized the power to a greater or less 
extent in the operation of their own light- 
ing systems, in competition with ordinary 


sources of supply, and undoubtedly the 


movement will extend much further. 
While the possibility of operating a large 
cold storage plant, with large quantities 
of power for sale as a by-product, scems 
rather impracticable at the present day, it 
is by no means an impossibility. 

This development, as represented by the 
utilization of the exhaust steam from a 
power plant in an absorption system, is 
not the only connection between these two 
departments. Many power plants, in pref- 
erence to selling their intermittent power 
to small power consumers, have utilized 
the same in the operation of a cold-stor- 
age plant, and use the compression type 
operated in conjunction with the power 
plant. Such companies have an additional 
source of revenue, which is often extremely 
profitable, but the intermittence of the 
power in these cases is absolute. The 
complete shut-down of the refrigerating 
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machinery has no effect on the refrig- 
eration product. The procedure in these 
cases consists in the cooling of large quan- 
tities of brine at extreme temperatures 
during the operation and the carrying of 
the plant by means of this cold brine for 
an indefinite period.. Thus the brine-tank 
in reality takes the place of the storage- 
batteries in the storage of excess energy. 
Further, the problem is complicated by 
the fact that many refrigerating plants 
operate on a compound system, as has 
been said, the power and heat being used 
at its best efficiency in a combination 
plant. The exact position of these two de- 
partments in regard to power production 
is uncertain, and only time and experiment 
can really develop their exact status. 
== 
Shrinkage of Wood When 


Dried. 

Interesting experiments on the shrink- 
age of wood due to the loss of moisture 
have recently been completed by the For- 
est Service at its timber-testing station 
at Yale University. These experiments 
show that green wood does not shrink at 
all in drying until the amount of moisture 
in it has been reduced to about one-third 
of the dry weight of the wood. From this 
point on to the absolutely dry condition, 
the shrinkage in the area of cross-section 
of the wood is directly proportional to 
the amount of moisture removed. 

The shrinkage of wood in a direction 
parallel to the grain is very small; so 
small in comparison with the shrinkage 
at right angles to the grain, that in com- 
puting the total shrinkage in volume, the 
longitudinal shrinkage may be neglected 
entirely. 

The volumetric shrinkage varies with 
different woods, being about twenty-six 
per cent of the dry volume for the spe- 
cies of eucalyptus known as blue gum, 
and only about seven per cent for red 
cedar. For hickory, the shrinkage 18 
about twenty per cent of the dry volume, 
and for long-leaf pine about fifteen per 
cent. 

In the usual air-dry condition from 
twelve to fifteen per cent of moisture 
still remains in the wood, so that the 
shrinkage from the green condition to the 
air-dry condition is only a trifle over half 
of that from the green to the absolutely 
dry state. 

——____- l M 
Transfer to Membership in 
the American Institute of 
Electrical Engineers. 

At a recent meeting of the board of 
directors of the American Institute of 
Klectrical Engineers the following asso- 
ciates were transferred to the grade of 
membership: James William Fraser, AT- 
thur W. IIenshaw, George Eugene Wells, 
George Hillman Whitfield, Fay Wood- 
mansee, William Corin and Van Rens- 
selaer Lansingh. 
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A METHOD OF FEEDING BOILERS 
WITH CONDENSATION WATER. 


BY H. S. KNOWLTON. 


A simple but exceedingly effective 
method of feeding steam boilers with con- 
densation water from reciprocating en- 
gines has been devised and patented re- 
cently by William H. Coughlin, superin- 
tendent of the Worcester ( Mass.) Electric 
Light Company. ‘The accompanying 
diagram shows the arrangement of appa- 
ratus, four of these outfits having been 
installed at the Worcester 
plant. C is a barometric 
jet condenser connected 
with the eighteen-inch 
exhaust pipe E in the 
usual manner with a 
seven-inch cold-water in- 
jection supply pipe B in- 
troduced into the con- 
denser head. The seven- 
inch discharge pipe d is 
carried to the hot-well H 
as usual, O being the hot- 
well overflow. 

The special feature of 
the arrangement is a lat- 
eral off-set inclined sec- 
tion a in the main dis- 
charge pipe. Connected 
with this is a sink pocket 
or chamber b, about three 
feet long, which is con- 
siderably larger in cross- 
section than the three- 
inch pipe which connects 
the pocket with the in- 
clined section, and which 
leads from the pocket to 
the boiler-feed pump P. The engine 
is a twenty by fifty-two by forty- 
eight-inch horizontal cross-compound 
unit. The operation of the arrangement 
is as follows: The exhaust steam from 
the engine is condensed in the usual 
manner at C, and the discharge, which 
is oily and greasy, is passed down through 
the pipe d, most of it going to the hot- 
well and thence out by the overflow. Some 
of the discharge, however, is deflected into 
the pocket b, where it has time to settle. 
The oil rises to the top of the chamber 
and is gradually carried away by the pas- 
sage of the condensation along the pipe d 
to the hot-well. The water in the pocket 
settles to the bottom and is pumped to 
the boiler-feed lines at a temperature of 
about 190 degrees Fahrenheit. A saving 
of about $2,400 in the fuel bill this year 
is expected at the Worcester plant by this 
apparatus, which costs nothing to operate 
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and which can be installed at nominal ex- 
pense. This is about six per cent of the 
total fuel expense of the company. 
— =e 
A New Mercury Interrupter 
for Induction Coils. 

A description is given in L’Elec- 
tricien, Paris, of a German interrupter 
for use in Roentgen-ray and other similar 
work. The arrangement of the interrupter 
is ingenious and is said to possess some ad- 
vantages, as it is a mercury interrupter 
which automatically cleans the mercury. 


A METHOD OF FEEDING BOILERS WITH CONDENSATION. 


It is simple. The rate of interruption is 
variable at will, and may be as high as 
8,000 a minute. 

The device consists of a small electric 
motor arranged with a vertical shaft and 
driving the interrupter proper, which is 
placed above it. The latter consists of a 
suitable chamber containing 400 grammes 
of mercury and 180 grammes of kerosene. 
While stationary the two liquids collect 
in the bottom of the contact chamber, but 
when the latter is revolved they are car- 
ried out by centrifugal force, forming lay- 
ers at the outer periphery, while the dirt 
and oxide collect at the bottom of the 
chamber. The surface of the mercury is 
thus always kept clean. Within this cham- 
ber is a circular ebonite disc mounted 
on a vertical spindle placed eccentrically 
with respect to the axis of the chamber. 
This dise carries two metal contacts con- 
nected together, and to a slip-ring on the 
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spindle. A brush on the latter makes con- 
nection with a terminal on the top of the 
device. The other contact is made 
through the mercury and the walls of the 
interrupter chamber. 

The action of the device is simple. 
When the motor is set in motion the mer- 


cury flies out to the outer wall of the 


chamber. In doing this it comes in contact 
with the contact disc, so that the latter 
dips into the mercury. This causes the 
dise to rotate with the mercury, and since 
it is of smaller diameter the speed of ro- 
tation is greater than that of the chamber. 
As this disc rotates the two metal contacts 
alternately dip into the mercury and 
emerge from it, thus making and breaking 
the contact. The duration of each contact 
is varied by varying the eccentricity of the 
spindle of the disc, thus causing the con- 
tacts to be submerged in the mercury 
for a longer or a shorter time. The speed 
of interruption is controlled at will by 
varying the speed of the driving motor. | 
——_—_» 0a 
The Economic Waste of 
Accidents. 

A friend of the American Museum of 
Safety Devices and Industrial Hygiene 
has offered a prize of $100 for the best 
essay on the “Economic Waste of Acci- 
dents.” The committee of award consists 
of Richard Watson Gilder, George Gil- 
mour and W. H. Tolman. 

Professor F. R. Hutton, past president 
of the American Society of Mechanical 
Engineers, is the chairman of the commit- 
tee on admission of exhibits for the 
American Museum of Safety Devices and 
Industrial Hygiene, which occupies the 
entire fifth floor at 231 West Thirty-ninth 
street, New York. The Museum de- 
sires exhibits of devices and processes 
for safeguarding life and limb in connec- 
tion with .wood-working machinery, rail- 
way and marine transportation, mining, 
agriculture, manufacturing of all kinds. 
One exhibit already consists of specimens 
of fifty different kinds of dusts, illustrating 
the occupational diseases; accompanying 
each is a photograph of a microscopic sec- 


tion of the lungs, showing the effect on the 


worker in coal, iron, brass, steel, wood 
and other dusts. There are also wax 
models of lungs and hands illustrating 
those occupational diseases which attack 
the bones and skin. 

All exhibits accepted by the committee 
on exhibits will be eligible for the gold 
medal offered by the Sctentific American 
for the best device, exhibited at the 
Museum, for safeguarding life and limb. 
All inquiries regarding exhibits should be 
sent to Dr. W. H. Tolman, director, 231 
West Thirty-ninth street, New York. 
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New Tele-Mechanic Device. 


N a former account, which was pub- 
lished not long since in the ELEc- 
TRICAL Review, were described the 

leading features of my new “tele-mechanic” 
apparatus, which is intended to control 
different circuits at a distance, by means 
of radio-telegraphy, and I have already 
applied it very successfully to steering tor- 
pedoes in the Mediterranean, from a post 
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By Dr. Edouard Branly. 


pleted within a recent period, and I am 
happy to give the ELECTRICAL REVIEW the 
first complete description and illustra- 
tions which have yet been published. 

To review the substance of the former 
description so as to understand the work- 
ing of the device it will be remembered 
that the apparatus at the receiving end, 
which closes the contact for different pur- 
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on the shore. No doubt it will find other 
uses in practice. I have been making re- 
searches in the apparatus itself, so as to 
improve it. One of the main improve- 
ments is that of protecting it from acci- 
dental sparks, and this is almost essen- 
tial in order to make it work in practice. 
The matter was mentioned in an editorial 
in this journal and its remarks were very 
just on this score. But I had already de- 
vised this improvement shortly after mak- 
ing the first apparatus. It is now com- 


poses, is formed of a motor-driven shaft, 
having mounted upon it a set of dises, one 
for each circuit. Each disc carries a pro- 
jecting sector or tooth set at a different 
angle, which strikes a lever upon revolv- 
ing, and this closes the circuit, sav, for a 
set of incandescent lamps. The second 
dise closes a motor circuit, and so on. Tak- 
ing the case of disc No. 1, its sector closes, 
for a certain time, a circuit containing a 
coherer and a sensitive relay. Should the 
distant station send a spark during this 


time the coherer works, and the sensitive 
relay sends a current into a heavy relay 
which closes the lamp circuit. However, 
as the latter relay is double-acting, the 
next revolution, or contact, will open the 
switch should a spark be then sent. If 
not, the lamps continue to be lighted. The 
sending post must know just when to send 
the spark for operating the right device 
or disc. Fer this it receives signals from 
the receiving post. Upon the shaft is 
mounted a special disc. It has five sec- 
tions, corresponding to the five discs. In 
each section is a set of tooth projections 
which send electric waves to the first sta- 
tion, and these waves are recorded as dots 
upon the operator’s tape. There are five 
signals: No. 1 is formed of one spark 
from one tooth; No. 2 from two teeth, etc., 
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and the space between the signals corre- 
sponds to the active position or contact of 
cach sector of a disc. In the diagram 
this is clearly seen. The operatcr sees that 
hetween Signal 1 and Signal 2 the disc 
No. 1 has its sector in the active position. 
He then sends a spark in this interval 
and can light the lamps before Signal 2 
arrives. Then he can send a second spark 
to drive a motor in Interval 2, and so on. 
Inversely, he can shut off the lamps when 
Interval 1 passes again, and the motor in 
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Interval 2, and thus has the device under 
control. | 
The device is shown in the accompany- 
ing diagrams. A wheel R placed on the 
shaft A is given a regular rotary move- 
ment by clockwork or an electric motor. 
The circumference of the wheel is of in- 


Interval 
or Sector 
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q, equal in number to the contacts. Be- 
tween the two supporting plates of the ap- 
paratus is a shaft O which can be turned 
by an electromagnet E lying in the work 
circuit. Its armature is fixed by means of 
c and d to a collar f mounted on shaft O. 
On the same shaft are fixed the levers L 


OPERATOR’S BAND. 


sulating material, except on the very nar- 
row conducting parts m, upon which bear 
two parallel brushes b and b’. The cir- 
cuits of the brushes end at the plugs b, b’, 
of the work circuit, so that the circuit is 
closed every time the brushes come upon 
the contact when the wheel revolves. There 
are a number of such contacts, spaced 


End View 
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around the wheel equidistantly, and five 
of them are shown here, but the number 
can be varied at will to suit the case. 
The security is increased in proportion to 
the number of contacts used. Wheel R 
has a larger disc or flanged part (see side 
view) and this carries grooves e in it ly- 
ing at the point of the contacts m. On 
the shaft is a ring Q, solid with the wheel, 
and upon it are fixed the projecting pins 


and M. Near the middle of lever L is a 
pin g which projects on the side next the 
wheel R, and it can fall into the slots e 
cut in the wheel. The lever M ends in a 
curved hook .n, and normally it is engaged 
with a stop pin or lever which controls 
the clockwork, and the latter is stopped. 
Lever L is also raised by the magnet and 
when at the top it can remain there by 
a catch after the current is cut cff. To do 
this the vertical rod T is pushed against 
lever L by means of the spring y. The 
rod has a shoulder v on the top, so that 
the lever can rest upon it in this position. 
At the lower part and opposite the circle 
of the pins q the rod T is cut in bevel, as 
seen in Fig. 4, so that when the pins q 


- strike it they push it back and the lever L 


falls off from shoulder v at the top. This 
lever carries a projection on the end which 
strikes a double cam p mounted on the 
lever G. The latter is hinged at the upper 
part of the apparatus. The cam is con- 
trolled by a spring so that it can he stopped 
in one direction by the pin p of the lever 
G. Therefore, when the lever L goes up- 
ward and strikes the cam, the latter turns 
on its pivot, compressing the spring and 
this takes place until I. escapes from the 
end of the cam. When, on the contrary, 
lever L is brought to the lower position, it 
strikes the curved part of the cam, and 
as the latter can not revolve on account 
of the stop pin p, lever G is displaced as 
a whole and swung along with the cam to- 
ward the right. By so doing an electric 
contact is made at J and closes the cir- 
cuit of electromagnet F. Its armature C 
(see Fig. 2) is connected by a rod h with 
a double-fork lever S, pivoted on the shaft 
I (Fig. 3). A spring keeps the armature 
normally away from the magnet. The 
fork of S embraces a piece s in the form 
of an H. The latter piece holds a sleeve, 
W’, which is fixed on the shaft W. On this 
shaft is also mounted the cam D by a scet- 
screw and a disc Q’. The latter carries 
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the projecting pin gq’. Q’ is centred on 
the main wheel R by a tenon on the main 
shaft K which fits loosely in the hole in 
w (see also Fig. 1) at Z. The pin q’ can 
fit into any one of the five holes ¢ placed 
in the main wheel R and a spring serves 
to keep it thus. In this position, when 
the dise Q’ is revolved by the clockwork, 
it compresses a spiral spring contained 
in the cylinder w”, and thus when pin g’ 
is drawn out of the hole ¢ of the main 
wheel, this spring draws the disc Q’ back 
to the normal, and also restores cam D to 
its normal position. Facing this cam 
(Fig. 1) is a lever H which closes the cir- 
cuit of the apparatus which is to be 
worked by the present device, this being 


-a Morse instrument, for instance, or an 


incandescent lamp circuit, an electromag- 

netic device of any kind, ete. | 
The device works as follows: Normally, 

cam D lies below the contact lever H, and 
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the brushes b b’ lie upon contact strip m 
No. 1. Should an electric wave be sent 
from the other station, the coherer acts, 
working a relay. A circuit is closed, 
therefore, through the contact m by a lo- 
cal battery, and the current passes in elec- 
tromagnet E. Its armature a is lifted 


4 Hole 
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for an instant and by turning the shaft 
O it raises both levers L and M together, 
as these are fixed solidly to O. The hooked 
end n of lever M sets free the clockwork 
or motor movement by releasing the lever 
or pin at n, and the clockwork starts up. 
At the same time the pin g, carried by the 
lever L, which remained in the slot e of 
wheel R, is lifted out of the slot. The 
wheel thus freed is set in rotation, but the 
work circuit remains open during the first 
fraction. of a revolution, for the brushes 
are now upon an insulating part of the 
circumference, having left the contact 
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strip. When the wheel begins revolving, 


the first of the pins g (No. 1) strikes rod 


T and pushes it back, as we have seen. 
This frees the lever L (which when it rose, 
rested on the end v of the rod) and the 
lever not being held, falls through a small 
angle and the pin g slides on the circum- 
ference of the wheel until it falls into 
the next slot e. Then lever L stops its 
movement. Lever M has fallen at the 
same time and its hooked end n steps the 
motor. This lever has also pushed the 
lever G and made contact at J, closing 
the circuit of the magnet F. Its arma- 
ture C (Fig. 2) moves the lower end of 
the lever S and this releases the pin q 
from the hole t of the main wheel, which 
it occupied, allowing the spring of w” to 
restore cam D (which had been drawn 
along with the main wheel R) to its initia] 
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no spark at the third contact of the 
brushes, on the contrary, the motor and 
wheel stop again, and cam D comes back 
Should there be 
a spark at this passage of the brushes 
(No. 3) the wheel will keep on revolving 
until we have the contact No. 4 under the 
| At contact No. 5, 
supposing that we had sparks at Nos. 1, 
2, 3 and 4, should there be a fifth spark, 
the action continues and now the cam D 
completes its course and is above the lever 
H. It now trips this lever and makes the 
contact for the lamp circuit, for instance, 


to its normal position. 


brushes, and so on. 


which is the object of the present action. 


The cam then comes regularly to its first 


position, and the wheel is stopped here, 
with the brushes lying upon contact No. 
1 as at first. We are then ready to com- 
mence as at first. In order that the lamp 
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place, independently of the wheel. Since 
cam D does not make a complete revolu- 
tion, it can not come above the contact 
lever H so as to act upon it. In order to 
have the pin g fall into a slot and there- 
fore to have the other parts restored to 
their first positions (or non-action), a 
spark or electric wave must not occur at 
the moment of contact between b b’ and 
the second contact (No. 2). Should such 
a spark occur at this precise moment, 
wheel R and cam D continue to revolve, 
since the armature of electromagnet E 
having been attracted anew, lever L has 
been kept lifted and the pin can not fall 
‘nto the slot e which came opposite it. 
Thus the wheel keeps on revolving for a 
second one-fifth revolution. If there 1s 


circuit should be closed by an accidental 
spark, or group ef sparks, there must oc- 
cur five sparks just at the points of revo- 
lution, Nos. 1, 2, 3, 4 and 5, which, unless 
the sparks were set in a continuous stream, 
is more than improbable. In fact, wheel 
R is fifty centimetres in circumference 
and makes a revolution in twenty seconds, 
the width of contact m being but one milli- 
metre. An accidental set of sparks could 
not therefore work the lamp circuit un- 
less among the number there were five 
sparks occurring at five equidistant inter- 
vals of time, each interval having a dura- 
tion of one-twenty-fifth of a second. We 
see that practically this could not occur 
for accidental sparks. Besides, according 
to the nature of neighboring disturbances: 
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it is easy to vary the time of one revolu- 
tion and the number of the contacts, 
While it is true that a special apparatus 
sending out a continuous jet of sparks 
could cause the action, the present device 
seems to be all that is needed to take care 
of accidental sparks. 

This device is now to be combined with 
the apparatus which we first described, or 
the set of five discs which control five dif- 
ferent circuits, for instance. This is car- 
ried out by placing one of the new apps- 
ratus for each of the five circuits. Sup- 
posing the lamp circuit, operated by disc 
No. 1; this disc closes the circuit of the 
electromagnet E and we have seen that 
this action causes the closing of the switch 
H when a continuous set of sparks is sent 
during the revolution of the wheel Q. The 
clockwork causes the latter to make one 
revolution in the time denoted by inter- 
val No. 1 on the operator’s tape. Dur- 
ing this time he could have sent a single 
signal to operate the lamps by the old 
method, but now he sends a continuous 
set of sparks in this interval. The clock- 
work apparatus thus keeps on revolving 
and, at the end of its course, throws 
{he switch H for the lamp circuit. Dur- 
ing interval No. 2 the operator again sends 
a succession of sparks, and as the motor 
disc, including its own clockwork device, 
is now in action, the motor circuit can be 
closed, and so on. In short, the working 
ie the same, with the addition of a clock- 
work device in each disc circuit. The 
total duration of the spark jet is about 
twenty seconds for one interval. 
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Merchants’ Association Se- 
cures Reduced Railroad 
Fares. 

The Merchants’ Association of New 
York announces that its application for 
merchants’ rates to New York during the 
Spring buying season has been granted by 
the Trunk Line Association. The rates 
will be in effect on February 29 to March 
4, inclusive, and March 14 to March 18, 
inclusive, with the customary fifteen day 
return limit. The special rate for the 
round trip will be one fare and one-third, 
effective under the certificate plan. | 

Geographically and roughly described. 
the territory of the Trunk Line Associa- 
tion is in New York, Pennsylvania, New 
Jersey, Delaware, Maryland, District of 
Columbia and in Virginia, north and on 
the line of the Chesapeake & Ohio Rail- 
The concession does not apply from 


York 


wav. 
points less than 100 miles from New 
city. 
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The Conservation of Fuel and 
Other Natural Resources 
of the Country. 

At the meeting of the American Insti- 
tute of Electrical Engineers, held in New 
York city on December 13, Dr. J. A. 
Holmes, of the United States Geological 
Survey, addressed the members on the sub- 
ject of the “Conservation of fuel and other 
resources of the country, and the investi- 
gations being made by the Government to 
establish data of value in estimating the 
usefulness and extent of our natural re- 
sources.” After briefly referring to the 
economic reasons for these investigations, 
Dr. Holmes continued as follows: 

The industries of the country are grow- 
ing at a wonderfully rapid rate. You 
perhaps hardly realize the fact that dur- 
ing the past year there were used in mak- 
ing power or heat four or five million 
tons of coal; that during the ten years 
from 1895 to 1905 there were consumed 
nearly three billion tons of coal in the 
United States, and that this consumption 
—and this is the most interesting point 
which I want to make in this connection 
—was equivalent to the coal used in the 
United States during the preceding 
seventy-five years. It is interesting, as 
noting the rapid rate in the development 
of these industries, that during each one 
of these decades in the past eighty-five 
years the amount of fuel consumed dur- 
ing any one of the decades was equal to 
the total sum used during all the preced- 
ing years. I have no doubt that during 
the decade from 1905 to 1915 there will 
be consumed in the United States an 
amount of coal equal to that used during 
the previous ninety-five years. These in- 
dustries must continue to grow, and the 
basis of this growth must be the continued 
supply of cheap raw material, but the fu- 
ture growth of the industries is impos- 
sible except as we perpetuate the supply 
of these materials. The nation has grown 
up in luxury; and because of this abun- 
dance of its resources we have developed a 
habit of waste. 

This conservation means, first of all, the 
prevention of waste. In the care of our 
forests it means to stop the useless forest 
fires, which in the past have consumed 
as much timber as the lumbermen of the 
country have cut; stop the destruction of 
timber for the sake of getting the bark; 
stop the unnecessary destruction of young 
growth and make use of every available 
part of every tree that is cut. It means the 
use of preservatives or treating processes 
which will multiply the life of the cross- 
tie or the life of the plank several fold. 
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In the water supply and forest together 
it means covering our many barren hills 
with forests and the construction of reser- 
voirs which will conserve the water supply 
by giving us a more uniform flow in our 
streams, thus preventing the waste which 
takes place when we have a flood one day 
and a dry stream the next; and this uni- 
form flow of water then becomes available 
for power, for irrigation and for naviga- 
tion. 

It means the prevention of waste in 
our mineral resources; waste in mining, 
waste in handling, treatment and use of 
these resources. 

In the second place, it means that we 
should use these resources with the high- 
est efficiency attainable, so that each pound 
of material can be made to yield the maxi- 
mum service. Using our fuel resources 
as an illustration, we have been allowing 
our natural gas to burn continuously in 
the open air; we have been wasteful in 
the development of our petroleum sup- 
plies; we have been wasting nearly fifty 
per cent in the mining of our coal, and of 
the coal which reaches our furnaces, as a 
rule, not more than five per cent of the 
heat is converted into the actual work of 
manufacturing. Of the 100,000,000 tons 
of coal used in the railway locomotives 
each year not more than five per cent of 
the heat developed is converted into the 
actual work of pulling trains. But these 
railways must each year haul 3,000,000 
cars of coal to keep these locomotives mov- 
ing. 

WHY RESOURCES SHOULD BE CONSERVED. 

1. Because the supply of these resources 
is limited, and considered in connection 
with the life of the nation their early ex- 
haustion is certain unless we learn to use 
them more efficiently and stop this waste. 

Using as an illustration one of two most 


important solid resources, the best part” 


of the iron ore supplies of the country at 
the present increasing rate of consump- 
tion will be used within the next fifty 
years; and while our coal supplies may be 
expected to last for a longer time, the 
fact remains that our high-grade coking 
coals are disappearing so rapidly that the 
lands containing them in many cases are 
now valued at from $500 to $2,000 
per acre. Our supplies of smith- 
ing coal are quite limited, and even of 
the ordinary steaming coals we are now 
using the best and cheapest supplies; and 
the immediately succeeding generations 
will have to pay a considerably higher 
price for their fuel, because the mines will 
be deeper and more dangerous. 

2. This exhaustion of our mineral re- 
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sources is a permanent exhaustion. One 
year’s wheat crop when consumed is re- 
placed by that of the succeeding year. 
Even the forest resources, requiring a cen- 
tury or more for a growth, when exhausted 
may be replaced in time by a succeeding 
growth of forests; but when the deposits 
of coal, oil, natural gas or iron ore have 
been exhausted, this exhaustion is per- 
manent. 

3. The existing mineral resources of the 

country have required for their accumula- 
tion thousands of millions of years. Not 
only will an exhaustion of these resources 
be certain and permanent, but we know 
of no new supplies of these resources that 
are now being formed and which could in 
future take the place of the exhausted sup- 
plies in meeting the needs of future gen- 
erations. 
4, The United States need not expect 
to draw future supplies of fuel from other 
countries, as no other country can spare 
from its own reserves sufficient quanti- 
ties to meet any appreciable part of our 
own growing needs. 

5. The future ascendency of American 
industries must depend largely on our 
manufacturers being able to secure cheap 
fuel. The value and cost of labor will 
never be reduced in the United States 
to what they are in foreign countries; but 
this fact renders it all the more essential 
in the struggle for industrial and com- 
mercial supremacy that the manufacturers 
of this country be able to obtain fuel 
supplies cheaper than they are to be had 
in other countries. The fuel bills of this 
country during the past year approxi- 
mated $2,000,000,000. This enormous 
cost will increase rapidly unless we learn 
how to use our fuels more efficiently. 
HOW CAN THIS CONSERVATION BE BROUGHT 

ABOUT ? 

1. Methods must be devised by the use 
of which the waste in mining operations 
can be greatly reduced, without destroy- 
ing the profits of the mining industry. 

2. Similarly there must be devised more 
efficient methods for handling and treat- 
ing these materials in preparing them for 
use. 

3. New methods must be devised or old 
methods so improved as to render possible 
higher efficiency in the burning of fuel 
or transforming it into actual work. 

4. Every effort must be made to dis- 
cover satisfactory substitutes for existing 
mineral products, the supply of which is 
hkely to be exhausted at an early date 
in the life of the nation. 

All available information relating to 
these subjects should be placed before the 
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people of the country as rapidly as the 
facts can be ascertained, and in such form 
as to be readily understood. Both the pro- 


ducers and the consumers of these re- 


sources can be expected to cooperate in 
remedying the existing evils as fast as the 
commercial conditions will permit, but 
should legislative measures prove neces- 
sary, reliable data obtained by the Govern- 
ment in the investigation of these products 
will then serve as an intelligent basis for 
such legislation. | 

= GOVERNMENT INVESTIGATIONS. 

The United States Forest Service, which 
has developed so rapidly and so efficiently 
„during the past dozen years, is impress- 
ing the American publie with the impor- 
tance of forest conservation; it is doing 
much to diminish the destructive forest 
fires; it is protecting, developing and ex- 
tending the national forest reserves which 
now embrace more than 150 million acres 
in the western states and territories. It 
is cooperating with the holders of manv 
private forests in the inauguration in their 
management of modern forest methods; 
it is stimulating the planting of new for- 
ests; it is encouraging the states to join 
in this movement for forest improvement 
and forest perpetuation, and it is doing 
much to show how the life of the timber 
may be extended by various treatment 
processes. | 

In the investigation of mineral re- 
sources the technologic branch of the Gov- 
crmment Geological Survey, under an 
advisory board, on which the American In- 
stitute of Electrical Engineers and other 
allied organizations of the country are rep- 
resented, has accomplished much dur- 
ing the past three years in the way of in- 
vestigating the nature and extent of the 
waste of coal in mining operations, and 
also in demonstrating how the different 
grades of coal after they have been mined, 
can be used more efficiently. It has shown 
that the lignite coals, occurring in thirty 
or forty million acres of land still be- 
longing to the Government, can be used 
in the modern gas producer, developing 
power equal to that obtained by good east- 


ern steaming coals when used under the 


ordinary boilers. It has demonstrated that 
| coregat- 


the low-grade bituminous coals, ag : 
ing many millions of tons annually, which 
are now being thrown away or left under 
ground and permanently lost, may be 
utilized on a satisfactory commercial basis 
through the use of the gas producer and 
r It has collected with great 
coal beds in every part of 
series of samples, of 


gas engine. 
care from the 
country an elaborate 
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which chemical analyses and calorimeter 
tests have been made, and which are now 
available for general use. It has demon- 
strated that a considerable part of the 
slack coal of the country, especially the 
non-coking slack coals—which are the 
Jeast valuable—-can be briquetted on a com- 
mercial scale and thus given a value as 
great or greater than that of the lump 
coal. It has shown how many of the so- 
called non-coking coals of the country can 
be made into commercial coke, and it has 
demonstrated that not only many of these 
bituminous coals, but also that lignites 
can be utilized for the manufacture of 
valuable by-products. In an educational 
way it has endeavored to bring those in 
charge of the various industries of the 
country to realize that all fnels should be 
purchased on definite specifications, and 
should be paid for approximately in pro- 
portion to the heat each will yield. 

In connection with the investigation of 
structural materials, under the same 
advisory board, the Government is also do- 
ing much to show the possibilities of 
increasing efficiencies in the use of rein- 
forced concrete and other building ma- 
terials. We are testing materials of con- 
struction as well as fuels that are being 
used by different branches of the Govern- 
ment service, and thereby increasing effi- 
ciencies in the use of these materials. 

This work already done by the Govern- 
ment along these lines and the results ac- 
complished are but a beginning or a sug- 
gestion as to what should be done and 
what could be accomplished in the immedi- 
ate future with better equipment, and a 
larger number of trained experts. 

The President in his message to Con- 
gress has recommended the immediate ex- 
tension of this~work. When it is remem- 
bered that the mineral production of the 
United States during the past year had 
an aggregate value of more than $2,000;- 
000,000 and that the waste of materials 
in this production was equivalent to a 
deplorably Jarge percentage of this enor- 
mous sum; that of a fuel bill of nearly 
$2.000,000,000 but five per cent was con- 
verted into actual work, no one ean ques- 
tion the importance of having this entire 
subject investigated in the most thorough 
manner possible, 

THIS IS A NATIONAL QUESTION, 

In every civilized country fuels, like 
water and forests, are coming to be re- 
garded as public utilities, and the con- 
servation of these and other natural re- 
sources 18 properly coming to be regarded 
as a national problem, for the reason that 
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in every country these materials serve as 
a basis of national welfare. 

The individual citizen looks to the pres- 
ent. He sees but little beyond his inter- 
est in the work and the profits of to-day. 
The nation, while helping the citizens of 
to-day, must safeguard the welfare of the 
citizens of to-morrow by a judicious con- 
servation of these resources, which in real- 
ity and in a higher sense belong not 
to the individual but to the nation. 

The doctrine that self-preservation is 
the first law of nature is no less applicable 


to the nation than it is to the individual. 


The brave and patriotic individual has 
ever been willing in time of war to give 
up his life, if needs be, in order that the 
nation might live. Now in time of pro- 
found peace we are asking no one to die. 
But let us realize that this nation is en- 
titled not only to life, but to a great fu- 
ture as well as a great past, and let us act 
accordingly. 

We are now dealing with problems that 
have to do with the life of the nation in 
time of peace, both present and future. 
These are problems which deserve and need 
for their proper solution the highest. type 
of patriotism, American business sense, 
statesmanship and scientific attainment. | 
commend them to the earnest considera- 
tion of the members of this great society. 
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Underwriters’ National Elec- 
tric Association. 

The annual meeting of the electrical 

committee of the Underwriters’ National 


Electric Association will be held in March. 


1908, in New York city. The day and 
place of the meeting will be announced 
later. 

As usual, the provisions of the National 
Electrical Code as they now exist will be 
the principal matter for consideration, 
and it is requested that any desired change 
in or addition to the code be forwarded 
to C. M. Goddard, secretary of the Elec- 
trical Committee, 55 Kilby street, Boston, 
Mass., on or before February 1, 1908, m 
order that it may be printed in the bulle- 
tin, and the committee and other inter- 
ested parties may thus have opportunity to 
consider same in advance of the meeting. 
Final action on suggestions not received 
in season for consideration by the commit- 
tee before the meeting can only be taken 
by unanimous consent. 

As heretofore, the meeting will be open 
to all interested, and such persons will not 
only be welcome, but are urged to be pres- 
ent and give the committee the advantage 
of their experience and advice. 
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NOTES ON THE ELECTRICAL OPERA- 
TION OF TEXTILE FACTORIES." 


BY H. W. WILSON. 


Three years ago the actual horse-power 
of motors installed for driving textile fac- 
tories in Great Britain was limited to a 
few hundreds, practically all in one mill, 
and only a very small fraction of the then 
total was actually in cotton mills. 

So far as it has been possible to esti- 
mate from answers to inquiries sent by 
the various firms interested, the total 
horse-power which will be installed and 
running by about the end of March, 1908, 
will be about 28,000, and this is almost 
entirely in cotton spinning mills. These 
figures show, of course, that a very dis- 
tinct progress has been made, and that 
the conservatism of the textile manufac- 
turers with regard to the driving equip- 
ment of their factories is being slowly 
broken down. 

When, however, it is considered that in 
the United States and Canada there is 
something like 250,000 horse-power of mo- 
tors installed in textile factories, and that 
the orders for such machines received by 
one firm during the past half-year, for 
supplying various mills in the United 
States, amounted to about 25,000 horse- 
power, or practically as much as has been 
done in Great Britain in three years, and 
when besides it is remembered how very 
much the total power requirements of the 
British mills exceed those of the United 
States, it will be recognized what immense 
room there is for further development 
here. 

There has been almost endless discus- 
sion in various newspapers concerning the 
advantages or disadvantages of the elec- 
trical driving of textile machinery, and 
some very exaggerated statements have 
been made on both sides. This is a cir- 
cumstance greatly to be deprecated, as it 
tends to prevent fair consideration of a 
question that is worthy of the most care- 
ful investigation. There is also an un- 
fortunate tendency on the part of the 
various electrical manufacturing firms 
who are carrying out work of this class 
to try and impress upon the minds of their 
customers that by some special system of 
their own they are inevitably bound to get 
better results than any of their competi- 
tors. Statements of this kind are hardly 

justifiable, as it is, of course, apparent 
that there can not possibly be anything 
particularly novel in the design of the ma- 
chines which are installed. 
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Every one agrees that for work of the 
class under consideration a three-phase 
equipment has decided advantages over a 
direct-current, and in the absence of a 
satisfactory single-phase motor for any- 
thing except very low periodicities, there 
is no doubt that the present general course 
of action will continue. 

It is quite obvious that an induction 
motor, either squirrel-cage or slip-ring, 
made by one manufacturer does not differ 
very materially in its performance from 
a machine of the same class made by an- 
other, and that provided the same 
guarantees as to the behavior of the ma- 
chines are given by any two firms the re- 
sults which will be obtained when in opera- 
tion will be the same. It may appear un- 
necessary to emphasize this point so much, 
but it must be remembered that persons 
who are not electrical experts, and hav- 
ing very little knowledge of the actual de- 
sign of electrical machinery are apt to be 
misled by manufacturers who state their’s 
is the one and only system which will give 
perfect results in operation. There is no 
special system in the driving of a textile 
factory which will inevitably give the best 
results, but there is scope for the exercise 
of an immense amount of judgment and 
knowledge of the conditions to be met in 
the arrangement for the driving of the 
various textile machines. 

The advantages which the advocates of 
electrical driving urge for the operation of 
large textile factories are as follows: 

1. The mill and the engine house can 
be placed each in its most convenient 
situation without any regard to the rela- 
tive positions. 

2. The internal arrangements of the 
mill as regards shafting, gearing, belt and 
rope drives, etc., are greatly simplified 
and their costs reduced. The flexibility 
ax regards extensions is, of course, ob- 
vious. 

3. The grouping of the machines is 
much less arbitrary than in a mechanic- 
ally driven mill, as the motors and the 
comparatively light shafting required by 
them can be placed where most conve- 
nient. 

4. The reduction of the chance of a 
breakdown, which would stop the whole 
mill, to a minimum. 

5. The ease of running one section for 
overtime or on special work. 

6. The reduction of the maintenance 
and depreciation charges. 

7. The greater steadiness of drive 
which can be obtained under suitable con- 
ditions, with a subsequent permissible 
higher speed and increased output. 
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8. The reduction in the total capital 
cost of the mill per spindle or per loom 
with a factory of above a given size. 

9. The possibility of keeping a constant 
check upon the results obtained in each 
department of the factory. 

In addition to these advantages it may 
now be claimed that a better price can be 
obtained for the product of an electrically 
operated factory than for that of a me- 
chanically driven one, and as regards this 
point I have definite information that this 
statement is correct, though I am not at 
liberty to give the exact figures or to men- 
tion any names. 

It is also a fact that Clause 7 in the 
above list has now been proved conclu- 
sively, but in this instance also the manu- 
facturers display considerable disinclina- 
tion to allow the publication of definite 
figures, though some of them are prepared 
to admit that they would continue elec- 
trical driving even at a greatly increased 
cost on account of the much better results 
which are being obtained. It might be 
mentioned, however, that in the case of 
one large installation which has recently 
started work that the management in mak- 
ing their calculations admitted that from 
the evidence before them they were cer- 
tain to obtain an increase in output when 
the mill was being driven electrically, and 
they took this fact into their calculations. 

The objections referred to previously 
are as follows, and so far as I am aware 
no further serious points have been raised 
by the opposition side. 

The first objection is that the reliability 
of electrical driving has not been suffi- 
ciently proved. 

Secondly, that the capital expenditure 
involved in the adoption of the electrical 
system 1s so great in comparison with 
mechanical driving as to put it out of 
court. 

Thirdly, that it is only advantageous in 
special cases, or where the average load- 
factor is poor. 

Fourthly, that the efficiency of a me- 
chanical drive is considerably higher than 
that of an electrical one. 

The first objection may now be regarded 
as finally demolished, as of recent times 
I have never found that even the most 
bigoted objectors tried to contend that 
electrical machinery was not reliable in 
operation, and when it is considered that 
at the present time three-phase motors are 
working with perfect satisfaction under 
the very severe conditions of mining and 
rolling mill work, it is fairly obvious that 
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the comparatively light duty of a textile 
factory presents-no difficulty whatever.’ : 
The second objection, which is almost 
answered by the eighth clause of advan- 
tages, may now be fairly definitely with- 
drawn from the list. The capital expen- 
‘diture is, of course, high when a small 
factory is being considered, but with a 
large spinning mill of, say, 100,000 
spindles, after making allowance for all 
the structural alterations which can be ef- 
fected, there is absolutely no increased 
capital expenditure, and if the factory in- 
creases in size beyond this limit the elec- 
trical equipment will work out more 
cheaply than the mechanical. The impor- 
tant items, of course, are the total aboli- 
tion of the rope race, which under or- 
dinary conditions is an expensive struc- 
ture, and, the reduced cost of gearing.’ 
There is one example of a factory in this 
neighborhood which is electrically driven, 
but where the rope race was built in order 
to allow of mechanical driving if the elec- 
trical proved unsatisfactory; this course 1s 
not likely to be followed in the future. 
The fourth objection is still brought for- 
ward with commendable regularity, and it 
is in the nature of the case a very difficult 
thing to disprove. The actual efficiency 
of an electrical system of driving can be 
ascertained easily, but the efficiency of a 
mechanical system under running condi- 
tions it is impossible to obtain accurately. 
It may, however, be of interest to note that 
where a mill has been converted from a 
mechanical drive to an electrical one, the 
indicated horse-power of the prime mov- 
ers has been reduced with the same ma- 
chinery running, and this certainly tends 
to show that the efficiency of mechanical 
drives is not usually as great as stated by 
its advocates. The probability is, how- 
ever, that as between a well laid out elec- 
trical drive and a perfectly modern me- 
chanical drive there is very little differ- 
ence indeed in the actual efficiency of 
transmission—that is to say, as regards 
the total power delivered to the machines 
by the driving mechanism. This does not, 
however, dispose of the fact that the mo- 
tors deliver the power in a rather better 
manner—rthat is, at a more constant speed. 
The subjects which seem to the author 
to be most worthy of discussion are these: 
First, the advantages and disadvantages 
of grouped and individual driving for the 
various classes of textile machines; 
Secondly, the advantages and disadvan- 
tages of squirrel-cage and slip-ring mo- 
tors respectively ; and 
Thirdly, the consideration of the best 


1 See Schedule I. 
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type of prime mover, where the factory 
has its own power plant. 

Arising out cf this latter point is the 
consideration of the advantages of the cen- 
tralization of the power plant for a num- 
ber of factories, which was a subject briefly 
referred to in the previous paper. 

Three years ago it was stated that for 
the preparation machinery, including bale 
breakers, blowing machines, scutchers, 
cards, combers, roving and intermediate 
frames, group driving was the correct 
course to pursue, and when considerations 
of the capital cost are taken into account, 


there is still no doubt that this is the best 


practice. 
It was also then stated that for mule 


driving the grouping of the machines was 


essential, and this statement held good 
until very recently. My own experience 
certainly points strongly to the advantages 
of a group drive for this class of machine, 
but recently satisfactory results have been 
obtained from a motor driving a single 
mule with a suitable arrangement of fly- 
wheel effect in the system. It would seem 
doubtful even yet whether as good results 
can be obtained from this as from a group 
drive, although the users appear to be per- 
fectly satisfied, but it is certainly worthy 
of interest to note that successful results 
have been obained at all, considering the 
exceedingly variable load that a single 
mule spinning frame gives. 

The keenest argument over group or in- 
dividual driving has arisen in connection 
with ring-spinning and ring-doubling 
frames. These machines individually give 
a practically constant load, and it is a 
very simple matter to couple directly a 
motor of, say, from five to ten horse-power, 
according to the size of the frame, to the 
machine and thus do away with all pos- 
sible slip or transmission losses. It is, 
however, to be remembered that in a num- 
ber of factorics the ring frames are not al- 
ways spinning the same class of counts, 
and, in consequence, a speed variation of 
the spindles becomes necessary. To effect 
this variation, in a large number of cases 
slip-ring machines with wound rotors have 
been installed, and the variation is ob- 
tained by inserting resistance in the rotor 
circuit. 

There are three objections to this ar- 
rangement, which is, of course, in other 
respects a most convenient one, the first 
being the initial capital outlay upon the 
installation; the second, the low efficieney 
of the motors when running with the re- 
sistance in circuit; and, thirdly, the ob- 
jection which has several times been ex- 
pressed to the heating of the resistances, 
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which has sometimes been the cause of 
considerable annoyance. Textile manu- 
facturers are generally apprehensive of 
the heating of resistances to a temperature 
which, from an electrical standpoint, is 
perfectly safe, but which they regard as 
dangerous; and as the ordinary factory 
is alwavs at a fairly high temperature, it 
is difficult to gct efficient cooling without 
building rheostats of abnormal size. It 
would -therefore appear as if in future in- 
stallations of this character special cool- 
ing arrangements would have to be con- 
sidered. 

In cases where individual driving is 
udopted, but where speed variation on the 
spindles is not necessary, squirrel-cage mo- 
tors with some form of a friction clutch 
as a coupling have frequently been used, 
and have given satisfactory results. The 
capital outlay on these machines, includ- 
ing the clutches and auto-transformer 
starters, is distinctly less than upon the 
wound-rotor machines with regulating 
resistances, even although in this case the 
clutch coupling is not necessary. 

The alternative arrangements for the 
driving of frames where variable speed is 
essential is to group the machines and 
drive with a single motor, changing the 
pulleys for speed variation, as is custom- 
arily done with the mechanical arrange- 
ment. 

Arising from this question of the 
method of driving is the possibility of di- 
rect coupling the motors to the line shafts 
in nearly all cases for group driving, and 
this course of action has now been found 
to be possible to a greater extent than the 
manufacturers were at one time prepared 
to admit. 

Having become accustomed to certain 
shaft and pulley speeds as being on the 
whole the most convenient for a mechani- 
cal transmission, considerable difficulty 
was found in inducing them to depart 
from what they regarded as a standard ar- 
rangement; but it is now, in nearly all 
cases, found possible to speed the line 
shafts up to an extent that will permit 
of direct coupling to standard speed in- 
duction motors without any objectionable 
results arising. This arrangement ma- 
terially reduces the transmission losses be- 
tween the prime movers and the textile 
machines, and also eliminates some possi- 
bilities of slip. 

In several installations in this district, 
however, the mechanical arrangements, 
and, in fact, the placing of the motors 
generally, do not appear to have been 
given sufficient consideration; and the as- 
sumption seems to have been that, pro- 
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vided one is using motors, the method of 
fixing and the arrangements of the drives 
from them were of small importance. 
This has naturally led to a certain amount 
of dissatisfaction. These cases, however, 
when contrasted with the installations 
which have given exceedingly good results 
in other factories, merely emphasize the 
necessity for the careful consideration of 
the actual requirements of the machinery 
to be driven before the work is carried 
out. ; 

In other cases those responsible for the 
layout of the installation appear to have 
overlooked the fact that it is almost as 
inadvisable to have the motors too large 
as too small, and this is a fault which 
exists in some recent instances. 

Electrical manufacturers generally do 
not appear to realize that the actual pow- 
ers required need very careful investiga- 
tion before the machines are actually in- 
stalled, and it is by no means a safe rule 
to assume that the horse-power is so much 
per one hundred spindles of the mill, as 
this may lead to considerable error. If 
a large mill engine is being put down to 
drive the whole of the plant, it may be 
perfectly safe to use such general assump- 
- tions; but when what is practically equiva- 
lent to a subdivision of the prime mover 
is made, the most careful consideration of 
the power taken by each section of the in- 
stallation is essential. 

In considering this it is necessary to 
know the class of material which is to be 
produced, as figures from one mill only 
would be very misleading applied to an- 
other mill with the same class of machines 
but manufacturing a different grade of 
material. 

Regarding the question of the prime 
mover, if the mill has its own instala- 
tion, one approaches a subject which is 
open to practically endless discussion. In- 
stallations either in operation or ap- 
proaching completion comprise standard 
mill engines driving generators through 
ropes, mill engines direct coupled to gen- 
erators, quick-revolution generating sets, 
and turbo-generator sets. It is only need- 
ful for a gas-driven set to be installed to 
have complete examples of almost every 
type of prime mover which is possible in 
this country. 

From the point of view of perfect an- 
gular velocity the turbine offers obvious 
advantages, and, in addition to this, for 
large sizes the capital cost per kilowatt 
is fairly reasonable. 

My own preference for a mill of, Say, 
less than 1,000 horse-power would cer- 
tainly be in favor of a quick-revolution 
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reciprocating set, but the slow-speed en- 


gine makers are now prepared to guarantee 
such favorable results in steam consump- 
tion that in spite of the extra capital cost 
their claims demand careful consideration. 
There is, of course, the added advantage 
that the average mill engineer is more 
familiar with the slow-speed engine than 
any other type, and under ordinary con- 
ditions repairs and maintenance will he a 
small item. 

It must be remembered that the or- 
dinary mill engine runs about fifty-five or 
fifty-six hours a week under practically 
full load, and that it is usually of 700 to 
1,500 horse-power in size. It is manifest 
aiso that with the distinct advances which 
are being made in gas-engine design that 


gas-driven generating sets will in the fu- 
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as one that might be usefully discussed is 
that of power supply from a central gen- 
erating station. Of the total horse-power 
in motors now installed in textile factories 
in Great Britain some twenty-five per cent 
to thirty per cent are driven from central 
generating plants, and this proportion 
shows every sign of increasing rapidly. 
Upon the occasion of reading a previous 
paper IJ did not feel that the central supply 
authorities would be able to induce pro- 
prietors of spinning mills to take a supply 
at a price much above 0.7 cent a kilowatt- 
hour in the case of large mills in the 
Lancashire district, where coal is cheap. 
This, however, is merely another case 
showing the unwisdom of prophecy, as it 
is common knowledge that some large fac- 
tories are now paying considerably above 


SCHEDULE I. 
COMPARISON OF CAPITAL OUTLAY FOB A SPINNING MILL OF 100,000 MULE SPINDLES. 


Driven: (a) By Ordinary Mechanical Means. 
(b) By Three-phase Electrical Transmission. 


(a) MECHANICAL, 


Iingines, piping, etc., erected............ $30,000 
BOUNCES sss wae 86 Se SR ee ERE Ne SS 10,000 
Chimney and boiler settings............. ,000 
Réservoir peeso 6 Be we bE wei ee eet 7,500 
Engine NOUsC 66 sci ee eee ee Ree we ees 3,000 
Engine ‘Beds v.46 a5. 36 We wees Seaweed 3,000 
ROG TACO. ects 6s 64s oe aes OS eae 2,500 
Boller NOUSC vex eae s he twa gM 6 eS Ge 2,500 
Economizer and house............e2ee08 3,750 
Lighting generator and setting.......... 6,000 
$73,250 

Gearing ea 66s SG SAS ON 8 HS a eee 15,000 
TOtal ce5 bh 25564 CA hE $88,250 


(0) ELECTRICAL. 


850-kilowatt turbo-generator and aux- 


jliary complement..........ccccccseeceees x 
Böllers +o: 6% sic Gre ane be 8 Senha Sek hg Re 10,000 
Chimney and boiler settings............. ,00 
Reservoir 66.052 ck Saad dda sc aes aa ,50 
Engine hOUse.....essessssssosoosessso 2,000 
Engine Dede ns 6.256 he ya oak a eer wa ae 1,500 
Motors, cables and switchboard.......... 14,910 
Boller: NOUSC «sedis. 6 a 8 See oh es eee KO 2,500 
Economizer and house..........e..ceeese 8,750 

$80,160 
Gearing, $2,750; pulleys, $1,250......... 4,000 
TOE) iw ators oS Gee ee eee $84,160 


SCHEDULE II. 
COMPARISON OF RUNNING COSTS FOR A SPINNING MILL OF 100,000 MULE SPINDLES. 


Driven: (a) By Ordinary Mechanical Means. 
(b) By Three-phase Electrical Transmission. 


(a) MECHANICAL, 


Coal, 1,500 LHL oo sic bau 4 bees dee eae $6,797.00 

*“Wages—Engineer, $13.75; assistant, 
$7.50; 2 stokers, $7........-..200- 1,762.50 
Oil, Cllrs ds oh ha a eee RSE ees 625.00 

Insurance—F, $500: B, $110; gear, 
$300; buildings, $100............. 1,010.00 
Taxes, $1.75 on 5 per cent of $73,250. . 1,282.00 

Interest and depreciation, 12 per cent 
on- $88,200.. 32% fab G seo di oe wees 10,590 .00 
Totál 22464 20a CEs e shea w ewe eae $22,066.50 


(b) ELECTRICAL. 
Coal, 1,400 TA Peeves o nee ieaseeivs 


$6,343.75 
Wages (no assistant)..............- 1,385.50 
Oil, etl: ees eeen ewe eres ee eee Es on ws 625.00 
Insurance—E, $500: B, $110; gear, 
$80; buildings, $50............... 740.00 
Taxes, $1.75 on 5 per cent of $80,160.. 1,403.75 
Interest and depreciation, 12 per cent 
on $84,160 oes serene as eee Malan ws 10,108.75 
Totale snene twas Cheha Se $20,606.75 


Cost per kilowatt-hour for 850 kilowatts, 56 hours per week and 50 weeks per year. Mechanical, 0.927 cent,! 


Electrical, 0.866 cent.! 


NoTE—Coal cost based on 2 pounds per indicated horse-power, $1.81 per ton, 56 hours per week, 50 weeks per 


r. 
|! Eptror’s Nores.— The author's figures, in English money are: mechanical, 0.445d.; electrical, 0.415d. } 


ture demand consideration. Particularly 
is this the case as the makers are now 
prepared to guarantee very constant an- 
gular velocity, which in the past has been 
one of the principal drawbacks of gas en- 
gines for the class of work under discus- 
sion, where constant speed is of the ut- 
most importance. 

It might be mentioned, in passing, that 
in the case of one mill supplied from a 
central station the mill authorities stated 
they were able to tell, by the behavior of 
the machinery, when they were being run 
off the steam turbines and when off the 
reciprocating engines, and very much pre- 
ferred the former. 

The other point which I would suggest 


this price, and are perfectly satisfied so 
to do; and, as regards mill-power costs, 
refer to Schedule IT. 

The advantages of taking a supply of 
energy hold good in an intensified degree 
to-day. In the first place, if the mill- 
owners make a contract for power at a 
fixed price they become largely independ- 
ent of the fluctuations in the price of 
fuel and also of strikes; they are freed 
almost entirely from all anxiety as re- 
gards stoppage from breakdown, and, in 
addition, the capital expenditure saved on 
the generating plant can be very much 
more usefully employed in productive ma- 
chinery. This is a matter of very great 
importance in times like the present, when 
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mill profits have been very satisfactory 
and every spindle that could be run has 
been in useful employment. 

Mill-owners are coming more and more 
largely to recognize that a supply from a 
central authority is a good thing from 
their point of view. In the case of a new 
mill, they save a large amount of capital 
expenditure; in the case of an old mill, 
whose power plant requires overhauling, 
they get all the advantages of an electric 
drive without any further large capital ex- 
penditure. 

There is therefore little doubt that de- 
velopments along this line are bound to 
be fairly considerable, and it would seem 
to be likely that eventually the generating 
stations of nearly all the cotton manufac- 
turing towns of Lancashire will have a 
considerable demand from the textile fac- 
tories within their areas. _ 

In negotiating for a supply of power 
with the mill authorities it is necessary to 
remind them that when due allowance is 
made for interest, depreciation, mainte- 
nance, rates, insurance, etc., the actual 
power cost in Lancashire, where coal is 
fairly cheap, is from three to three and a 
half times the fuel bill. The example 
given in Schedule II showing how this 
works out may be of interest. | 

A number of the mill-owners would, of 
course, contend that seven per cent de- 
preciation is too high an amount to allow, 
but when times are good they usually al- 
low more than this themselves, though 
when trade is not satisfactory depreciation 
amounts are much lower. 

I regret that there is a considerable ab- 
sence of definite figures, which it would 
be desirable to give in a paper of this 
character, but it will be understood that 
while individual manufacturers are pre- 
pared to give figures in confidence, they 
object to having them generally disclosed, 
and although this objection will in some 
cases cease to exist before long, it is at 
the present moment impossible to give de- 
tailed statements publicly. 

It is absolutely necessary that a sub- 
ject such as this should be approached as 
far as possible in the spirit of research, 
and it should also be recognized that a 
very great responsibility rests upon those 
engineers who, through rashness in ap- 
proaching a subject on which they have 
not much information, or through care- 
lessness in the laying out of an installa- 
tion, get electrical driving a bad name. 
One unsatisfactory installation does more 
damage than twenty good ones can rectify, 
and there are bound to be more or less 
hostile critics who will be only too pleased 
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to expatiate upon any unsatisfactory re- 
sults that can be pointed to. 

There is still a great deal to be learned 
as regards the subject, but if due care 
is taken over the carrying out of future 
schemes there is little doubt that it will 
not be many years before every new mill 
built in Lancashire will be electrically 
equipped, and it is also equally certain 
that these mills will be able to make a 
profit when a good many others can not 


do so. 
te 


Exhibition Committee of the 
National Electric Light 
Association. 

At the Washington convention of the 
National Electric Light Association, last 
June, the Class “D” members (man- 
ufacturers) of the association made a 
most attractive exhibition of electrical ap- 
paratus and appliances. During the con- 
vention these exhibitors got together and 
offered to relieve the association of the 
troubles and responsibilities connected 
with the organization and maintenance 
of such exhibits at the annual conventions. 
The executive committee of the associa- 
tion approved a plan whereby the Class 
“D” members were to recommend an- 
nually an exhibition committee of Class 


“D” or “E” members. This committee, 
upon recognition by the president, would 


elect its own chairman and organize to 
conduct the work pertaining to manu- 


facturers’ exhibits at the convention. 

A nominating committee was formally 
appointed, consisting of George F. Por- 
ter (chairman), Atlantic Insulated Wire 
Company; T. G. Whaling, Westinghouse 
Lamp Company; Alex Henderson, Ameri- 
can Circular Loom Company. 

The ticket presented by this committee 
to the Class “D” members has been ap- 
proved by a mail ballot of these members 
and accepted by Dudley Farrand, presi- 
dent of the association. This committee, 
known as the exhibition committee, is as 
follows: .F. H. Gale, General Electric 
Company; J. C. McQuiston, Westinghouse 
Companies; W. S. Heger, Allis-Chalmers 
Company; Rodman Gilder, Crocker- 
Wheeler Company; H. M. Post, West- 
ern Electric Company; C. P. Frey, 
Weston Electrical Instrument Company; 
Benjamin Wall, Metropolitan Engineering 
Company; James I. Ayer, Simplex Elec- 
trical Company; S. E. Doane, National 
Electric Lamp Association. 

On December 6 the committee met in 
the association rooms in New York and 
elected F. H. Gale chairman. 

A committee on by-laws and rules for 
governing the committee was appointed 
and preliminary plans regarding the con- 
vention next June were discussed. The 
actions of this committee are sub- 
ject to the approval of the executive com- 
mittee of the association. It will co- 
operate fully with the president and other 
officers in making arrangements for the 
convention. 
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Federal Civil Services 
Examinations. 

The United States Civil Service Com- 
mission announces an examination on Jan- 
uary 15, 1908, to secure eligibles from 
which to make certification to fill vacan- 
cles in the position of electrical assistant 
in the Signal Service at Large at $900 
per annum each, with prospects of promo- 
tion to $1,400 per annum, and vacancies 
requiring similar qualifications, as they 
may occur in any branch of the service. 
The age limit is twenty years or over on 
the date of examination. This examina- 
tion is open to all citizens of the United 
States who comply with the requirements. 
Applicants should at once apply to the 
United States Civil Service Commission, 
Washington, D. C., for application Form 
1,312. 

Another examination will be held on 
the same day to secure eligibles from 
which to make certification to fill a vacancy 
in the position of lampist and electrician, 
$1,000 per annum, in the Custom-House 
Building, St. Louis, Mo., and vacancies 
requiring similar qualifications as they 
may occur in the Custodian Service 
throughout the United States. The age 
limit is eighteen to fifty-five years on 
the date of examination. All honorably 
discharged United States soldiers and sail- 
ors of the War of the Rebellion will be ad- 
mitted to this examination without re- 
gard to the maximum age limit. This 
examination is open to all citizens of the 
United States who comply with the re- 
quirements, but, at the request of the 
Treasury Department, preference in cer- 
tification may be given to legal residents 
of the county, including the city, in which 
the vacancy exists. Applicants should at 
once apply to the United States Civil 
Service Commission, Washington, D. C., 
for application Form 1,052. 

The commission also announces an ex- 
amination on January 8, to secure eligibles 
from which to make certification to fill a 
vacancy in the position of first-class steam 
engineer, at $1,200 per annum, in the 
Custodian Service, at Omaha, Neb., and 
vacancies requiring similar qualifications 
as they may occur elsewhere in that serv- 
ice, at salaries ranging from $1,200 to 
$1,600 per annum. The age limit is 
eighteen to fifty-five years on the date of 
examination. All honorably discharged 
United States sailors and soldiers of the 
War of the Rebellion will be admitted to 
this examination without regard to the 
maximum age limit. Applicants should 
apply at once for application Form No. 
1,052. 
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THE RATIO OF HEATING SURFACE TO 
GRATE SURFACE AS A FACTOR IN 
POWER-PLANT DESIGN.' 


BY WALTER 8. FINLAY. 


Power-plant design, in its modern de- 
velopment, is controlled solely by the spe- 
cific application of general laws modified 
and molded to suit special requirements. 
To attempt the construction of a com- 
prehensive ruling from the results of a 
particular line of investigation in some 
particular plant, and then to advise the 
general use of such ruling as conducive 
to economical operation, would cause con- 
fusion, possibly resulting in a wholesale 
rejection of the good with the bad. How- 
ever, the value of specific results and their 
publication lie in the opening up of a 
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OPERATING AND MAINTENANCE CHARGE 
WITH VARYING LoapD FACTOR. 


line of technical thought, or in adding in- 
formation to some subject, from which 
specific deductions or particular applica- 
tion may be made. 

‘The results obtained in the investiga- 
tion which was primarily the foundation 
of this paper, should be looked upon 
merely as specific, but whose bearing upon 
the general subject by means of a general 
development, may he of value, particularly 
in certain new phases of plant design. 

As a fundamental and almost initial 
point of attack in the comprehensive sub- 
ject of steam power-plant design, the ratio, 

heating surface 

e surface: 
has been a value fixed from the beginning 
of results of commercial usage, and the 


1A paper ` presented at a meeting of the American 
cee of Electrical Engineers, New York, December 
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expression of the same in empirical for- 
mulas or figures suited to the requirements 
of this or that designer, builder, or manu- 
facturer. 

A summation of practice from early en- 
gineering times to values developed by the 
most modern idea, gives a great range 
to this ratio; namely, from the extreme 
value as advised by Dalton in 1839 of 
ten to one, to modern values up to seventy 
to one used, not only in locomotive, but 
even in power-plant practice. Of course, 
the primary object in view has already 
been the adaptation of values to produce 
the maximum useful effect; but the ques- 
tion now arises as to whether or not 
“maximum uscful effect” is not being in- 
terpreted as maximum economical effi- 
ciency with reference to fuel only, as a 
primary consideration, and with an un- 
due subordination of total plant costs. By 
total plant costs are meant, of course, the 
combined fixed charges resulting from in- 
terest on plant investment, depreciation, 
taxes, etc., and operation and mainte- 
nance charges. 

Properly to investigate the subject in 
its particular applications would require 
an extremely tedious and complicated 
study of innumerable individual require- 
ments; but for a general survey assump- 
tions based upon commonly accepted 
values will suffice to direct the attention 
to the point involved. 

Assuming a plant first cost of $125 per 
kilowatt; equipment, including turbo-gen- 
erators, boilers equipped with stokers, with, 
say, sixty to one ratio, the following rela- 
tive costs may be assumed: 


Total cost per kilowatt........ $125.00 100.00% 
Building per kilowatt......... 43.75 35.00% 
Rollers per kilowatt.......... 6.875 5.5 % 
Grates per kilowatt.......... 1.75 14% 
Piping per kllowatt........... 5.625 4.5 % 
Coal- nanting apparatus per 

k owat TE E E a eee: Soe 1.84% 


2.30 
64.70 

The value of the building as assumed 
might be considered low, particularly in 
the case of a turbine plant; boiler cost is 
possibly average; grates high—a stoker 
valuation; piping value is about average. 

Assuming as a fair value for determin- 
ing fixed charges: interest on investment, 
five per cent; depreciation, six per cent; 
taxes and insurance onc per cent, then the 
total fixed-charge rate would equal twelve 
per cent. 

Upon bases of load-factor and charges, 
a curve has been drawn showing the rela- 
tive value of the fixed charges over a range 
of factor variation from approximately 
three per cent to one hundred per cent, 
in the case of the plant as assumed. 
(Curve A, Fig. 1.) 

To determine total charges, the varia- 
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tion of maintenance and operation charges, 
relative to load-factor, must also be con- 
sidered. It is rather difficult to assume 
this curve, as conditions in this respect 
vary rather widely. However, Curve C, 
Fig. 1, has been drawn through points 
located by comparative results obtained in 
actual cases of operation. The shape of 
the curve will practically be constant for 
any figure which may be assumed, and its 
relation to the general results will be such 
that the value of the principle involved 
will be unaffected. The sum of the ordin- 
ates between the two curves gives total 
charges per kilowatt-hour. | 

In a reconsideration of the plant design 
as affecting first cost, the natural method 
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of procedure is to consider separately each 
item involved. 

1. Building—In turbo-generator plant 
design, it is a generally accepted rule that 
total plant dimensions are controlled by 
boiler-room dimensions; that, for instance, 
a diminution in the actual size of the 
boiler room may be accompanied by a pro- 
portional diminution in the size of the 
turbine room, the output femaining the 
same. The methods of accomplishing such 
results are perhaps various: change in size 
of units, difference in type, closer group- 
ing of units, etc. 

2. Boilers—The consideration of this 
feature is naturally interlinked with the 
subject of grates, and the two can better 
be discussed together. 

Rules of boiler-practice have been de- 
rived chiefly, if not entirely, by experiment 
and investigation; and those rules vali- 
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dated only by general acceptance can be 
quoted as bases for argument. Such a law 
is the following one: 

All other conditions remaining con- 
stant, capacity developed is, with slight 
modifications, in direct ratio to the area 
of the active grate surface. An increase 
in capacity—heating surface remaining 
constant—caused by an increase in grate 
area is accompanied by a loss in econom- 
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Fic. 8.—Curves SHOWING RELATION OF 
DRAFT AND CAPACITY. 


ical evaporation, due to the increased tem- 
perature of the escaping gases. 

This loss in economy is the fundamental 
factor which must necessarily be the ob- 
ject of a careful study, involving the com- 
plete investigation of the heat inter- 
changes taking place in a boiler. The re- 
search work of such men as Newton, 
Péclet, Joule and Rankine, together with 
recent investigation, has not as yet pro- 
duced sufficiently definite and authorita- 
tive results ‘which may be used as bases 
of rational calculation in this regard. Un- 
der normal conditions of present boiler- 
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oF EcoNOMICAL EVAPORATION AND BRAKE- 
HorsE-PowER DEVELOPED. 


practice, estimates of loss vary from prac- 
tically zero to as much as fifteen per cent 
fuel economy for an increase of one hun- 
dred per cent in boiler capacity. 

Lately, however, the opinion has been 
advanced that considerable increase in ca- 
pacity can, without great sacrifice in 
economy, be obtained by proportional in- 
crease in grate area. This idea is based 
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upon the possibility that combustion and 
heat distribution and transfer could be 
much improved under the new conditions, 
when in increasing the grate area careful 
attention is given to details of design most 
conducive to these features. Other con- 
ditions being favorable, and with a be- 
lief in the correctness of this theory, a 
change was made in the design of eighteen 
of the boiler furnaces in the Fifty-ninth 
street (New York) plant of the Inter- 
borough Rapid Transit Company (see 
Fig. 7). Such a design gave the possi- 
bility of operating within the range of the 
original single-stoker boiler together with 
the higher range of the double stoker. 
The second stoker installed, that is, the 
one beneath the mud-drum as shown in 
Fig. 7, has an area of eighty per cent of 
that of the original stoker. Certain fea- 
tures in the construction of the plant pre- 
vented installation of a larger size. A de- 
tailed description of points in the design 
is unnecessary, save to call attention to 
the fact that the lower stoker is con- 
structed practically within a so-called 
“Dutch oven,” and whatever is conducive 
to good combustion is provided for therein. 
The curve shown on Fig. 8 is given as 
corroborating this fact. Operation of 


‘these stokers has shown that such is prac- 


tically done with but little more compli- 
cation than existed in the single type. 

Tests to determine the comparative 
economical operation of the double and 
single stokers show results as given graph- 
ically in Figs. 3, 4, 5 and 6. The curves 
in Figs. 3 and 4 are self-explanatory. Fig. 
5 shows a curve plotted upon the values 
as determined by curves in Fig. 4, this 
curve being indicative of the fact that 
cperation with the double type was as 
economical in fuel values as the single 
type increased in boiler capacity approxi- 
mately seventy-one per cent. In the 
curves in Fig. 6 is shown the fact that 
the economical loss for an increase in rat- 
ing of eighty per cent as proportioned to 
the inerease in grate area, varied between 
tiwo and three per cent. 

To Summarize the Results of These 
Tests—It has been made evident that in 
this particular case double-stoker operation 
covers the entire range of single-stoker 
operation and adds an increase of capacity 
proportionate to its larger grate surface 
with but shght loss in economy, and that 
the increase of seventy-one per cent in ca- 
pacity was accomplished with no loss in 
economy. 

With these results as a basis, let it be 
assumed that boiler capacity is increased 
in ratio to increase in grate surface with 
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but little loss of economy. This view 
might be further strengthened when con- 
sideration is taken of the possibilities of 
economizer practice, the increase in sav- 
ing, by proper design, being high in ratio 
to extra cost involved. 


To return to the consideration of the 
items under the power plant whose first 
cost has been assumed to be $125 per kilo- 
watt, the next point is: 

Piping—In the case involved the cost 


of steam piping between boilers and mani- 


folds, plus boiler-feed piping, plus boiler 
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Fro. 5.—CurvE SHowrne RELATION oF CAPAC- 
ITIES OF SINGLE AND DOUBLE-STOKER 
BOILERS WHEN OPERATING WITH EQvuiva- 
LENT ECONOMICAL EVAPORATION. 


blow-down piping, has alone been consid- 

ered. With any change in number of 

boilers, capacity remaining the same, the 

cost of piping will vary in the same ratio 

times a factor due to change in size of 
ipe. 

Coal-handling Apparatus—Fixed plant 
capacity would seem to demand fixed cost 
of coal-handling apparatus, but the pro- 
portionate value of the conveying appa- 
ratus is so large that when any change is 
made affecting the length of carry the to- 
tal system cost will be raised or lowered, 
although not in direct ratio to such 
change. 
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HorsE-POowER DEVELOPED. 


Effect’ of Change of the Ratio of Heat- 
ing Surface to Grate Surface—Suppose 
that in a reconsideration of the plant de- 
sign it is decided to cut in half the ratio 
of heating surface to grate surface by the 
use of double grates or stokers under boil- 
crs of the same rating. Plant outout 1s 
to remain the same, A tabulation of the 
costs as revised would be as follows: 
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Per Kilowatt. 
Building (reduced 40%)............... $26.25 
Bollers (reduced 50%)................ 
Stokers (remain same)..............., 75 
Piping (reduced 40%)................, 


eeteeeseaepeaeseesve 


$101.468 
A curve (B, Fig. 1) is plotted upon this 
new basis. 
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Operation. 

Water tenders ............. 20.82 10.41 
Stoker operators............ 8.09 38.09 
Assistant stoker operators... 15.49 15.49 
Stoker ollers............... 2.54 2.54 
Economizer ollers and cleaners 5.84 2.92 
Boiler feed-pump men....... 5.08 5.08 
Boller cleaners............. 10.41 §.21 
Miscellaneous labor......... 1.7 1.73 

Total eces dean be eae s 100.00 81.47 


SSN 
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Fig. 7.—ARRANGEMENT OF THE DOUBLE STOKER BOILER SETTING AT THE PLANT OF THE 
INTERBOROUGH Rapip TRANSIT COMPANY. 


Summation—Plant first cost and fixed 
charges, each reduced 19.6 per cent. 

The next consideration is that of the ef- 
fect of such changes upon plant mainte- 
nance and operation charges. Properly to 
discuss this the following tabulation, 
based upon the figures given by H. G. 
Stott in his paper on “Power Plant Eco- 
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nomics,”’* will furnish a means of com- 
parison : 
Maintenance. ninge Cee 
Per Cent. Per Cent. 
Engine room, mechanical.. 0.64 0.64 
Boller room.............. 5.40 — (16) = 4.54 
Coal and ash handling ap- 
paratus «os ecw ew Ho eS 0.68 0.68 
Electrical apparatus....... 1.41 1.41 
Operation. l 
Coal and ash handling 
labot ane Sas enore o ees 2.65 2.65 
Removal of ashes......... 1.18 1.18 
Dock rental.............. 0.93 0.93 
Boiler-room labor......... 8.38 — (18.5) = 6.83 
Boller-room oil, waste, etc. 0.21 0.21 
CORD foie bine wees ewes 71.94 + (3) = 74.10 
Water e206 gs dates Be Al ate ee 0.90 0.90 
Engine-room mechanical 
ADO (65.606 neaei BSS 1.70 1.70 
Lubrication .............. 0.44 0.44 
Waste, etc............... 0.38 0.38 
Electrical labor........... 3.16 3.16 
Total 263-033 pedis aed 100.00 99.75 


The saving in boiler-room maintenance 
and operation may be accounted for in 
the following itemized statement of boiler- 
room charges: 


Maiotenance. ` Cost. 

Single. Double 

Grate Grate. 
? Per Cent. Per Cent. 
Rollers ee a ree 29.5 14.75 
Economizers ............... 2.78 2.78 
Furnaces .................. 7.29 17.29 
Stokers and stoker engines... 40.68 40.68 
Boiler feed-pumps........... 5.42 5.42 
Boiler od piping err re 2.20 1.10 
Boller blow- piping....... 0.44 0.44 
Water-supply piping......... 1.52 1.52 
Total oie tae ai 100.00 83.98 


1Transactions of the American 
Electrical Engineers, Vol. XXV. p. 1 
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Thus with changes as noted the de- 
crease in maintenance and operation 
would be 0.25 per cent, the curve for same 
practically coinciding with Curve C, 
Fig. 1. 
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A second set of curves, based upon a 
plant cost of $150 per kilowatt, as shown 
in Fig. 2. 


Plant cost per kilowatt.......$150.00 100.00% 
Ruilding «aco ere yo se8 ecg .00 40.00% 
Bollers a acget safe ve eae ote es 8.25 5.5 % 
Stokers .....esonuunnececen. 2.25 1.5 % 
Piping cad chee teas dr taia 6.75 4.5 % 
Coal-handling apparatus...... 2.63 1.75% 
alance 55 26: 5.5 Gian dw eres ee aoa 70.12 

Same plant, double stoker. 
Bullding (reduced 40%)................ $36.00 
Boilers (reduced 50%) .......-.000eeeee 4.13 
Stokers (remain same)................ 2.25 
Piping (reduced 40%)..........0000006 4.05 
Coal-handling apparatus (reduced 15%).. 2.24 
Balance (ose a hae alti Gib Seok ees bh ae 0.12 

Total tics ola dee eee a took ewes se $118.79 


Showing a reduction in first cost and 
fixed charges of 20.8 per cent. 
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Summary—In the case of the $125 
plant the follqwing savings might be ef- 
iccted by use of double grate: 

First cost, 19.6 per cent saving. 

Total plant charges varying from a sav- 
ing of 5.64 per cent at 100 per cent load 
factor to 7.54 per cent at 50 per cent factor 
te 9.65 per cent at 4.16 per cent factor 
(365 days per year). 

In the case of the $150 plant. 

First cost, 20.8 per cent saving. 

Total plant charges vary from about 
7.06 per cent saving at 100 per cent load 
factor to 9.26 per cent at 50 per cent fac- 
tor to 11.51 at 4.16 per cent factor. 

Thus summarized, the remarkable ef- 
fect that the grate area and heating sur- 
face ratio, when furnace design is care- 
fully considered, may have upon plant first 
cost and total annual costs should cer- 
tainly place this particular feature well 
uf in the list of subjects for careful in- 
vestigation, and make it a point of pri- 
mary and fundamental consideration in 
advanced design..- 


Arthur Williams Honored. 


Arthur Williams, general inspector of 
the New York Edison Company, has had 
conferred on him by the French Repub- 
lic the decoration of Officier de P Instruc- 
tion Publique. The decoration was pre- 
sented to Mr. Williams at the Engineers’ 


Club on December 18, at which time a 
luncheon in his honor was tendered by his 
colleagues on the board of the American 
Museum of Safety Devices and Industrial 
Hygiene and several other friends. There 
were some sixty gentlemen present, in- 
cluding the members of the board, officers 
of the New York Edison Company, and 
a number of gentlemen eminent in elec- 
trical circles. The decoration was pre- 
sented to Mr. Williams by Dr. W. H. Tol- 
man, representing the French Republic, 
and addresses were made by Dr. Josiah 
Strong, president of the American Mu- 
seum of Safety Devices and Industrial 
Hygiene; John W. Lieb, Jr., associate gen- 
eral manager New York Edison Com- 
pany, and T. C. Martin, president of the 
Engineers’ Club. Mr. Williams responded 
gracefully to the honor and stated that 
his efforts in public work, through his 
writings and the duties of his position, 
had always received the warm cooperation 
of his associates in the New York Edison 
Company. 

Among the gentlemen present at the 
luncheon, in addition to those named, 
were: Walter C. Kerr, N. F. Bradv, 
Thomas E. Murray, Dr. W. M. Habir- 
shaw, R. W. Gilder, Charles W. Price, 
H. W. Blake, F. E. Rogers and A. A. 
Hopkins. 

The object of the American Museum of 
Safety Devices and Industrial Hygiene is 
to direct the attention of the American 
public to the necessity of doing something 
to lessen the causes of accidents to life 
by means of a permanent exposition of 
safetv devices where all problems of safe- 
guarding life and limb can be studied in 
their working details. 
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ELECTRIC DRIVE IN A WOOD-WORK- 
ING PLANT. 


BY C. A. TUPPER. 


An interesting example of the economies 
and other advantages effected by the in- 
troduction of electric drive in a wood- 
working plant is afforded by a visit to the 
works of the Mears-Slayton Lumber Com- 
pany, manufacturers of pine, hemlock and 
hardwood lumber, sashes, doors, interior 
finishings, etc., whose main offices, fac- 
tory and yards are at 1103-1113 Belmont 
avenue, Chicago, extending back some dis- 
tance from the street. The newer portion 
of the plant has been equipped with a full 
line of induction motors, built by the 
Allis-Chalmers Company, of Milwaukee, 
Wis., whose engine and-electric generators 


Two-HorsE-PowER INDUCTION MotToR BELTED 
DIRECT 10 TENONER. 


are also here installed; and the same sys- 
tem will gradually be extended through- 
out the establishment. 

The first impression made upon a vis- 
itor entering the new shop, where electric 
drive has been introduced, is that of light, 
cleanliness, order, clear head-room and the 
dispatch with which the work is con- 
ducted. And that the last-named is no 
inere “impression” may be seen from the 
statement of Robert Slayton that, since 
the motors were put in operation, the daily 
capacity of the plant has increased fully 
twenty-five per cent per day. 

The machine to be first seen, upon en- 
tering, 1S & sixteen-inch sticker, built by 
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the S. A. Woods Machine Company, which 


is operated by a twenty-horse-power motor. 
The details of this arrangement are 
clearly shown in the accompanying illus- 
tration. It will be observed that the 
spaces above and around .the machine are 
open, not only allowing the operatives to 
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lin Machine Works, of Beloit, Wis., which 
is also driven by belting from a twenty- 
horse-power motor. A special feature of 
this surfacer is the arrangement of the 
feed rolls. While only four are used, the 
pulling is greater than on the ordinary six- 
roll machine. Four speeds of feed are 


View IN PLANT OF MBARS-SLAYTON LUMBER COMPANY, Carcaao, ILL. T wENTY-HORSE- 


Power InpoctTion MOTORS, ONE (AT 


take advantage of the excellent lighting, 
but also giving much additional floor space 
for the piling and handling of the rough 
and finished material. This is not the 
least valuable consideration in a plant 


Rieut) DRIVING SIXTEEN-INCH STICKER, AND 
THE OTHER DRIVING THIRTY-INCH SURFACER. 


furnished, viz.: forty-four, forty-nine, 
fifty-three and seventy feet per minute. A 
tight and loose pulley, sixteen inches by 
eight inches, is used. 

At the right of the surfacer is a Berlin 


INDUCTION Motors DRIVING COMBINATION BAND AND Rip-Saws AND SWINGING 
CUT-OFF Saws. 


where the products are inevitably bulky 
and cumbersome. 

Back of this is a thirty-inch by twelve- 
inch double surfacer, furnished by the Ber- 


combination band rip and resaw, belted 
directly from a twenty-horse-power motor. 
This machine, which lends itself particu- 
larly to the advantages of electric drive, 
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ean be quickly changed from a resaw to a 
rip-saw, or vice versa. It is used for all 
kinds of resawing within its capacity of 
fourteen -inch width and sixteen - inch 
thickness, for which purpose it has prac- 
tically all the advantages of any ver- 
tical band resaw made. In addition, the 
construction of the feed roll is such that a 


INDUCTION Motor Drivixac BAND Saw 
SHARPENER. 


thick cant or plank may be resawed into 
thin lumber without any adjustment. A 
variable friction feed is used, having a 
range of twenty-four to eighty feet per 
minute for resawing, and forty to 200 fect 
per minute for ripping. The driving pul- 


SINGLE-END TENONER DRIVEN BY INDUCTION 
MOTOR. 


ley is twenty inches in diameter by six and 
one-half-inch face. | 
Placed in various corners of the room 
are seven Berlin swinging cut-off saws, 
some of which are shown herewith, each 
belted to a three-horse-power motor, and 
near one end are two twelve-inch Green- 
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_ lee rip-saws, each driven by belting from 


a ten-horse-power motor. 


For cutting off all lengths and kinds 


of rough lumber or timber, motor-driven 
swing-saws are rapidly coming into favor. 
In fact, they have become almost a neces- 
sity, not only in wood-working shops, but 
to contractors generally, as they combine 


‘ simplicity, accuracy and convenience. The 


frame of each of the saws above mentioned 
is cast in one piece, of the best design to 
insure rigidity and strength, cored for 
lightness and counterbalanced by a weight 
for easy operating. It swings on turned 
extensions of the hanger bearings. Saws 
up to thirty-inch diameter are used. 

The motor-driven, self-feeding rip-saw 
tables furnished by Greenlee Brothers & 
Company are of particular value because 
of the variety of work to which they can 
be applied. Each machine is driven by a 
belt from the motor pulley to the saw ar- 
bor pulley. This is the only external belt- 
ing and the saw arbor is fitted with a threc- 
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their proper relation to the shaft, they are 
easily adapted to side-wall or ceiling 
mounting, which is ordinarily the most 
convenient arrangement in a wood-work- 
ing shop. 

A hand-feed rip-saw of the Mears-Slay- 
ton Lumber Company’s own design takes 
its power from a five-horse-power motor, 
and is found very useful for certain classes 
of work. l 

In the centre of the plant is a short 
line of shafting driven by a fifty-horse- 
power motor, from which are belted four- 
teen-inch and nine-inch Hermance stick- 
ers, eight-inch S. A. Woods Machine Com- 
pany’s stickers and a six-inch sticker built 
by the H. B. Smith Machine Company. 

The Hermance stickers, or molders, 
show a number of important improve- 
ments, the use of which is facilitated by 
electric drive, among them being the so- 
called “wide-open” feature. This consists 
of throwing the shaving hood and chip 
breaker back across the machine; the 


InpucTION Motors Drrvinc SwINGING Cur-OFF Saws AND HAND-FEED STATIONARY 
Rip-Saws. 


step cone pulley directly beneath the table; 
the belt runs from this cone pulley to a 
lower shaft and then to the top feed 
works. The feed, therefore, is controlled 
directly from the saw arbor. The mateyial 
is fed from the front into the forward 
feeding spur and this spur feeds the stock 
through the saw, and a roll at the rear of 
the saw feeds the stock away after it has 
been ripped. 

The reader’s attention should be di- 
rected to the position of this and other 
motors shown in the illustrations. By 
shifting the housings of these induction 
motors through ninety degrees, or 180 de- 
grecs, so that the oil-cups are placed in 


hinged pressure bars turning upward and 
the rear table beyond the lower head drop- 
ping, thus allowing free access to all cut- 


ter heads, for setting, sharpening or ad- | 


justing the knives. In front of the two 
top feed rolls there is a lever, which al- 
lows the operator to raise his rolls off the 
work whenever desirable, and a “double- 
quick” adjustment of the side-heads, by 
which much time is saved. The other 
stickers mentioned also possess special ad- 
vantages for the work to which they are 
applied. The Hermance machines, in- 
cluding a “double-power” combination saw 
table, also an endless double-bed surfacer, 
built by E. & B. Holmes, Buffalo, N. Y., 
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were supplied by the Chicago Machinery 
Exchange. 

All sawdust and shavings are effectu- 
ally removed from the machines, freed 
from dirt and carried to the furnaces by 
a system which includes an eighty-inch 
American blower driven by a forty-horse- 
power motor. This is a right-hand, top 
vertical-discharge fan, fitted with a long 
shavings wheel. The pulley is fourteen 
inches in diameter by ten and one-half- 
inch face. The unit is run at 850 revolu- 
tions per minute, giving three-ounce press- 
ure and delivering approximately 24,000 
cubic feet of air per minute. Exhaust 
pipes are also led directly to the floor, so 
that by simply opening a damper sweep- 
ings in the openings are carried away. 
Refuse wood is collected and sold for 
kindling to householders in the vicinity. 

In the tool room two automatic saw 
grinders are motor driven, as are also an 
automatic band rip-saw grinder, emery 
wheel and other tools. As each of these 
is used for occasional short periods only, 
the power required here is practically neg- 
ligible as compared with what would be 
needed for shafting. 


One feature which gives particular satis- _ 


faction to the, owners of the plant is the 
saving in power effécted by means of elee- 
tric drive, which’ they find to be very 
considerable. When machines are not in 
use they of course take no current from 
the wires, and the load is thus distributed 
only where it is absolutely needed at the 
time, thereby enabling the entire system 
to be operated on only a fraction of the 
power that would be required for shafting 
continuously run. While the power neces- 
sary for operating this portion of the 
plant, with all machines running, is 150 
horse-power, the average pull from the 
generator does not exceed seventy horse- 
power, and occasional overloads are easily 
taken care of; no specific provision had 
to be made for the latter in determining 
the size of the power plant, as would be 
the case where line shafting is used. 

In addition to the motors mentioned 
above, others are reserved for use in the 
yards, where they may be located at any 
point convenient to the work, which is 
principally the operation of rip-saws, con- 
veyors, ete. This illustrates one of the 
advantages of the electric system, viz.: its 
great flexibility and the ease with which 
power generated at a central plant—fre- 
auently located some distance from the 
work—can be applied to any purpose re- 
quired. Induction motors, such as those 
furnished by the Allis-Chalmers Company 
for the Mears-Slayton Lumber Company, 
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are adapted to distance control and can, 


be installed and operated even in places 
not readily accessible. 

Among the machines on the ground 
floor of the old shop are a sixty-inch Ber- 
lin sander, belt driven, which takes 


twenty-five horse-power; a panel planer, 
Frank H. Clement, 


manufactured by 
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The sixteen-foot elevator is run by a mo- 
tor of ten horse-power. 

Among the electrically driven machines 
not already mentioned are tenoners, 
spindle shapers, additional rip-saws, a 
twenty-four-inch pony planer, emery 
grinder, large band saw and various ac- 
eessory apparatus, operated by motors 


225-KILOWATT, THREE-PHASE, 480-VoOLT, ALTERNATING-CURRENT GENERATOR CONNECTED BY 
RoPe DRIVR To ALLIs-CHALMERS ENGINE, ALSO NINE-KILOWATT EXCITER, MEARs-SLAY- 


TON LUMBER Company, Curcaao, ILL. 


Rochester, N. Y.; panel sanders and panel 
raisers, built by the American Wood Work- 
ing Machinery Company; a turning lathe, 
purchased from the same concern, and a 
fifty-inch Garden City blower, the last 


STANDARD TYPE ‘‘N” INDUCTION MOTOR 
AND STARTER. 


named being direct connected to a twenty- 
five-horse-power motor. About 150 horse- 
power is used here and on the three floors 
above, which are filled with lighter tools. 


ranging in size from two to fifteen horse- 
power. The main factory is a three-story 
building, with basement, and larger sheds 
at the rear for lumber storage. The dry 
kiln is housed in a separate structure. 
Fire protection is carefully provided for, 
a sprinkler system being installed through- 
out the shops. Steam is generated in 
three Erie boilers, placed over furnaces of 
a special design, built by George Gulick- 
son, of Chicago. 

The prime mover is an eighteen-inch 
by forty-two-inch Allis engine, with a 
fourteen-foot flywheel ground for seventeen 
ropes, from which an Allis-Cnalmers al- 
ternating-current generator (with belted 
exciter of the same company’s build, which 
also runs the lights) is driven. 

From the generator electric current gen- 
crated at 440 volts, three-phase, sixty- 
cycle is carried; well-insulated wires run 
through iron conduits (grounded. by wires 
leading to the nearest water pipe) to a 
distributing switchboard in the new shop, 
whence the motor circuits branch off to the 
various departments. With each motor is 
installed one of the Allis-Chalmers Com- 
pany’s potential starters, which are prac- 
tically “‘fool-proof,” inasmuch as they are 
so arranged that it is impossible to throw 
them from the off to the running position 


December 28, 1907 


without first passing through the starting 
position.. 

Induction motors are, in all respects, 
the best type of machine for general 
power distribution on alternating-current 
circuits, and they have special advantages 
for operation in planing mills, wood-work- 
ing plants, etc., having no moving elec- 
trical contacts and consequently causing 
no fire risk. They also start under load, 
run at approximately constant speed, re- 
gardless of load, and if the load is sud- 
denly thrown off no racing can occur. 
They are extremely simple in construction, 
having no commutator or brushes, and 
this, as above intimated, insures absolute 
freedom from sparking, flashing or burn- 
ing. The voltage in the rotating part is 


so low that insulation breakdowns do not 
occur. Furthermore, an induction motor, 


when started, does not require synchroniz-’ 


ing, and on account of its simple con- 
struction and absence of all auxiliary 
devices, except starters, the cost of main- 
tenance and attendance is less than for 
any other type of electric motor. 
Notwithstanding the fact that the plant 
of the Mears-Slayton Lumber Company 
represents an accretion, or the addition of 
one part after another, the flexibility of 
operation brought about by the use of elec- 
tric power in the new shop has given them 
practically the advantages of the unit 
system. Raw material brought in at the 


rear is cut, planed, molded, sanded, ete., 


and progresses by various stages to the 
completed products of the company and 
is loaded for shipment without any retro- 
gression or unnecessary handling. 

The plant is located where excellent 
transportation facilities are available, en- 
abling customers in an extensive and 
thickly populated territory to be quickly 
reached by any of the roads centering at 
Chicago, and the local trade of the Mears- 
Slavton Lumber Company is also very 


large. 
PEREDE 
American Society of Mechan- 
ical Engineers. 

The next monthly meeting of the 
American Society of Mechanical En- 
gincers will be held on Tuesday evening, 
January 14, in assembly room No. 1 of 
the Engineering Societies Building, New 
York city. The subject will be “Car 
Lighting,” the paper to be presented by 
R. M. Dixon, president of the Safety Car 
Heating and Lighting Company. The 
paper will treat of the general subject of 
lighting of trains, showing the relative 
economies in the electric and gas systems. 
There will be demonstrations of several 
methods, such as the Pintsch mantle, the 
vapor-mantle system, a new acetylene sys- 
tem and several varieties of gasolene light- 
ing by electricity, with reguiating and 


governing mechanisms. 
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American Association for the 
Advancement of Science. 
The annual meeting of the American 

Association for the Advancement of Sci- 

ence will be held December 30 to January 

4, at the University of Chicago, Chicago, 

Ill. The first session will be held on Mon- 

day morning, December 30, after the open- 

ing session of the association. A joint meet- 
ing of Section A, mathematics and astron- 
omy, and Section D, mechanical science 
and engineering, with the Chicago Sec- 
tion of the American Mathematical So- 
ciety as an affiliated society, will be held 
on Monday afternoon, December 30, at 

2 o'clock, and on Tuesday morning, De- 

cember 31, at 10 o'clock, and possibly on 

Tuesday afternoon, 


The Monday afternoon topie will be: 


“The Present Status of the Teaching of 
Mathematics to Engineering Students.” 
Tt will be led by Professor E. J. Towns- 
end, of the University of Illinois, who 
will speak for America; by Professor 
Alexander Ziwet, of the University of 
Michigan, who will speak for foreign 
countries, and by President R. S. Wood- 
ward, of the Carnegie Institution, and 
Charles F. Scott, consulting engineer of 
the Westinghouse Electric and Manufac- 
turing Company. 

The Tuesday symposium will be on the 
topie: “What Is Needed in the Teaching 
of Mathematics to Students of Engineer- 
ing.” Jt will include (a) The Range of 
Subjects; (b) The Extent of the Various 
Subjects: (c) the Methods of Presenta- 
tion; (d) The Chief Aims. It will be dis- 
cussed from the standpoint of the prac- 
ticing engineer by Dr. Charles P. Stein- 
metz, consulting engineer of the General 
Electric Company; by Ralph Modjeski, 
consulting civil engineer of Chicago; by 


W. L. Abbott, chief operating engineer 


of the Chicago Edison Company, and by 
J. A. L. Waddell, consulting bridge en- 
gineer. It will be discussed from the 
standpoint of the professor of engineering 
by Professor Gardner S. Williams, of the 
University of Michigan, and by Professor 
Arthur N. Talbot, of the University of 
Illinois. It will be discussed from the 
standpoint of the professor of mathe- 
matics in the engineering school by Pro- 
fessor Charles S. Slichter, of the Univer- 
sity of Wisconsin; by Professor Frederick 


S. Woods, of the Massachusetts Institute- 


of Technology, and by President Fred W. 
McNair, of the Michigan College of 
Mines. 

A subscription dinner for engineers 
and mathematicians will be served on 
Monday evening at the Hotel Del Prado. 
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The sessions of the section for the read- 
ing of the other papers that will be pre- 
sented will be held on the afternoon of 
December 31, and on January 1, 1908. 

A new secretary for five years is to be 
elected at this mecting. 

— 0 
Transportable Form of Stand- 
ard Cell. 

A transportable form of standard cell 
has been developed by Ralph E. De Lury, 
at Princeton University, where the author, 
who here describes his device, haa been 
cooperating with Dr. G. A. Hulett. The 
idea was to so construct a retaining vessel 
so that the cell could be transported with- 
out being affected; in fact, so that it might 
be turned upside down and, upon right- 
ing, the materials within it would return 
to their proper positions. The idea used 
was that which applies to the unspillable 
ink-wells. The cell is constructed by plac- 
ing a small] glass tube within a larger one, 
where it is held centrally while a gas 
flame is directed against the outer tube, 
and that is rotated until it contracts and 
welds itself to the inner tube. The tube 
is then blown out, leaving an intermediate 
chamber which communicates with the 
outer ends of the tube through the re- 
maining ends of the smaller tube. One 
end of the outer tube is sealed up and a 
platinum wire sealed into it. This forms 
the bottom of the cell. A second platinum 
wire is sealed into the annular channel on 
the other portion of the tube, and the cell 
is then ready for filling. Mercury is 
placed in the bottom, covered with the 
usual depolarizing paste, and over this is 
poured the sulphate solution filling up the 
lower chamber. An asbestos or mineral- 
wool plug is packed into the intermediate 
chamber, forming a sort of diaphragm. The 
amalgam is then placed within the annular 
portion of the upper part of the cell and 
is covered with the sulphate solution. The 
upper section may thus be sealed off, leav- 
ing an air space to allow for temperature 
changes, or may be closed by a cork. This 
cell may be turned end for end, but when 
righted the mercury at the amalgam will 
flow back into proper position, the paste 
will settle down on the mercury and the 
solution gather at the top. If by accident 
any of the material should get into the 
inner tube, by turning the cell upside 
down and then righting it, it will return 
to its proper position. This arrangement 
is suitable either for Clark or Weston cells, 
while if it be desired to use the H form 
of cell, the arrangement just described 
may be introduced in the connecting tube. 
— Physical Review (Lancaster), December. 
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The City Lighting of London. 


A summary is given here by H. Har- 


rison of a photometric survey made of a 
number of streets of London, England. 
The instrument used was the flicker 
photometer, and the direct illumination 
was measured in each case. At the same 
time this instrument was checked by a 
screen photometer. The measurements 
were all taken four feet from the ground 
and the following streets were surveyed : 


Cannon street, where there are long-burn- 


ing flame arc lamps suspended over the 
middle of the street, twenty-eight feet 
from the ground, and forty-six lamps to 
the mile; Holborn Viaduct, lighted with 
long-burning flame arc lamps erected on 
alternate sides, twenty-three feet from the 
ground and forty lamps to the mile; 
Queen Victoria street, lighted by pairs of 
high-pressure gas lamps on alternate 
sides, thirteen feet from the ground and 
seventy lamps to the mile; Farringden 
street, lighted by enclosed arc lamps on 
alternate sides, seventeen feet from the 
ground and seventy lamps to the mile. 
The width of the streets varies from fifty 
to sixty feet between the curbs, with the 
exception of the last-named, which is 
wider in places. Curves are drawn show- 
ing the actual results obtained in candle- 
feet and the distances from the lamp. 
From this it is seen that the lighting of 
Cannon street is the best, and the maxi- 
mum direct intensity, half-way between 
the lamps, exceeds 0.2 candle-foot, where- 
as on the Holborn Viaduct it is as low 
as 0.06 candle-foot. In Queen Victoria 
strect the lowest figure is 0.1 candle-foot ; 
in Farringden street it falls as low as 
0.04 candle-foot. The minimum hori- 
zontal illumination was 0.16 candle-foot 
for Cannon street; 0.03 for Holborn 
street; 0.033 for Queen Victoria street 
and 0.01 for Farringden street. The low 
minimum illumination in Holborn is due 
to the low candle-power of the two lamps 
at the rays approaching the horizontal, 
and this is accentuated by the low mount- 
ing of the lamps. The reason of this bad 
distribution is not only to reduce the 
minimum illumination but also to in- 
crease the maximum. The excellent illu- 
mination of Cannon street is obtained 
without increase of cost and is due to the 
correct arrangement of the lamps, which 
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arrangement not only conduces to the 
comfort of the public by a more uniform 
illumination, but also by withdrawing 
from their line of sight the powerful 
lamps necessary for the purpose.—Ab- 
stracted from the Electrical Review (Lon- 
don), December 6. 
< 
Electric Arch Hlumination. 

After the earthquake and fire in San 
Francisco in April, 1906, many large 
business houses were driven out of the 
business section of the city and found new 
quarters on comparatively quiet Fill- 
more street. This is a main crosstown 
highway, but was largely occupied before 
the fire by small stores. Now that the 
city is being built up again, the new ten- 
ants of Fillmore street have been return- 
ing to their old district, but the merchants 
of Fillmore street wish to retain some of 
the new business activities. For this pur- 
pose an improvement association has been 
organized, and one of the steps taken by 
this organization has been to introduce 
a striking system of illumination in the 
street. The previous illumination con- 
sisted of arc lamps at the street crossings 
with Welsbach mantles interspersed. 
To secure something more striking and 
attractive, a system of arches has been 
installed at the crossings. Four poles, 
sixteen feet high, have heen erected, one 
on each corner. From these spring four 


- lattice girder sections which meet in the 


centre of the crossing. On the girders are 
placed 120 sixteen-candle-power incandes- 
cent lamps, and on the top of the arch is 
a fifty-candle-power lamp in a white globe. 
There are thus 1,680 of the smaller lamps 
on the street and fourteen of the larger. 
The effect is brilliant and spectacular. 
The cost of installing the system has been 
borne by the improvement association, but 
the city has agreed to pay for the energy 
used in the lighting.—Abstracted from 
the Journal of Electricity, Power and Gas 
(San Francisco), December 14. 
D 
The Electric Drive in Iron and Steel 
Mills. 

Two methods which have been devised 
for driving rolling mills without throwing 
a too variable load upon the generating 
station are here described briefly bv W. E. 
Reed, who also describes the equipments 


of several of the most notable installations 
of each type. The methods adopted for 
equalizing the load depend upon the char- 
acter of the work. Where the rolls run 
continuously in one direction a flywheel 
meets the requirements. This is usually 
placed upon the driving motor, which is 
specially designed so that the speed will 
vary considerably with the load in order 
that the flywheel may give up and absorb 
considerable amounts of energy. When 
the rolls are in operation the motor set 
tends to slow down, thus utilizing part of 
the kinetic energy of the flywheel; on the 
other hand, when the load is light the 
motor generator tends to regain its orig- 
inal speed, and in so doing stores up 
energy drawn from the supply system. If 
the mill be of the reversing type the 
kinetic energy of the driving motor should 
be small, and some means of storing up 
energy should be interposed between the 
driving motor and the supply system. 
This may be done by placing a motor- 
generator set upon which is mounted a 
heavy flywheel, the motor being designed 
so that its speed will vary considerably 
with the load of the generator. Among 
the installations which have been made re- 
cently is that at the Edgar Thompson 
Steel Works, where there are two 1,500- 
horse-power, compound-wound, 220-volt, 
100-125-revolutions-per-minute, direct- 
current motors directly connected to the 
rolls. Special attention has been given to 
the mechanical design of this equipment, 
as the bearings, of twenty-five inches in 
diameter and sixty-two inches long, are 
self-oiling and arranged for water-cooling. 
An installation of the reversing type has 
been placed at the Hildegarde Works, in 
Austria. This mill is driven by a four- 
bearing set of three direct-current motors. 
Three units are employed to reduce the 
inertia. Each motor is rated at 1,200 
horse-power and varies in speed from 
stand-still up to 120 revolutions per min- 
ute. Each motor has a maximum output 
of 3,000 horse-power. They have series 
and shunt windings which are separately 
excited; the armatures are connected in 
series. The equalizer is a four-bearing set 
consisting of an induction motor, two 
direct-current generators and two fy- 
wheels. Each wheel weighs about twenty- 
six tons. When reversing this equalizer 
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acts as a brake, absorbing the energy de- 
livered by the motors, which are then run- 
ning as generators. The speed of the in 
duction motor -is varied automatically by 
a water rheostat. This equipment is 
capable of reversing the rolls in six to 
eight seconds. Another equipment of the 
reversing type is that at the Illinois Steel 
Works, where there is a thirty-inch plate 
mill driven by two 200-horse-power mo- 
tors. These are direct-current motors, 
shunt wound, maximum speed 150 revolu- 
tions per minute. Commutation is pro- 
vided for by commutating poles and com- 
pensating coils wound in slots in the pole 
faces. The maximum power taken from 
the station is approximately thirty per 
cent of that taken by the mill motor. This 
mill should be capable of reversing in from 
four to six seconds.—A bstracted from the 
Electric Journal (Pitisburg), December. 
< 
Metallic-Filament Lamps: How Will 
They Affect Electrical 
Undertakings ? 

A rather pessimistic view of the effect 
which the metallic-filament lamp will 
have upon the business of the English 
central station is taken here by the author 
—a lampmaker. He begins by saying 
that it is evident that the carbon-filament 
lamp, with its low efficiencies, is doomed. 
For a few months, it may be a year or so, 
it will be used by those who are slow to 
change, but the metallic-filament lamp 
has taken its place. It has been argued 
that the loss due to the new form of lamp 
would be offset by the increased use of 
electric lighting; but the author does not 
think that an examination of the situa- 
tion bears out this opinion. He thinks 
it can be demonstrated that sufficient 
new customers can neither be obtained nor 
connected to the system at a profit unless 
radical innovations in systems of charg- 
ing and connecting are adopted. He says 
that the eight-candle-power, eight-watt 
lamp of high voltage is coming, and that 
this unit will be employed rather than 
the seventy-candle-power lamp which 
many central stations now expect to be 
used. He does not think that the sta- 
tions can expect to increase the standard 
size, pointing out as evidence that the 
high-candle-power gas mantle failed to do 
so. He thinks that customers will rather 
rejoice in the reduction of their lighting 
bills than be pleased with an increased 
amount of light at the same cost. Many 
expect that the reduced costs of electric 
lighting secured through the metallic-fila- 
ment lamp will lead to a greatly extended 
supply system. The writer holds that to 
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do this to any extent it will be necessary 
to carry the distributing into districts 
which even with present methods would 
not be profitable. If, then, these districts 
would not pay when using the carbon 
lamp, he does not think that they can 
possibly be expected to pay if the lamp 
used takes only one quarter of the energy 
of the old. The writer goes into more 
detail in this particular part of the ques- 
tion, working out the actual ‘costs for 
lighting, his conclusion being in agree- 
ment with that just expressed. He says, 
however, with certain innovations and al- 
terations in systems of charging, the light- 
ing systems might be profitable, but he 
believes that the whole question of elec- 
trical supply is about to undergo so great 


a change that the question of whether a 


profit is made or whether it merely covers 
legitimate expenses will have very little 
effect on the station. Presumably he is 
anticipating municipal ownership of light- 
ing systems.—A bstracted from the Elec- 
trical Engineer (London), December 6. 
< 
A Comparative Study of Clear and 
Frosted Lamps. 

In the ELEctrIcaL Review for April 6, 
1907, Dr. Edward P. Hyde contributed a 
short study of the causes reducing the use- 
ful life of frosted incandescent lamps. 
His conclusion was that the known reduc- 
tion in the candle-power is due to the 
increased absorption caused by the layer of 
carbon deposited on the inner surface of 
the globe, since frosting causes more re- 
flection of the light than does the plain 
bulb. These reflected rays pass through 
this deposit at least three times before 
they issue from the bulb. Some of them 
are re-reflected, suffering again from the 
same effect. These conclusions were borne 
out by experiments which he made with 
bare and frosted lamps, and are also in 
accord with the fact that the frosted lamp 
does not burn out any sooner than the 
bare lamp. The fact is merely to reduce 
the candle-power of the lamp. This study 
has been continued by Dr. Hyde, and he 
here contributes a more detailed discus- 
sion of the behavior of frosted lamps, hav- 
ing been assisted in this work by T. E. 
Cady. The author classifies the effect of 
frosting into three general heads: the 
change in absorption, the change in dis- 
tribution and the change in life. Further 
investigations of the first effect bear out 
the conclusions previously arrived at, but 
more specific figures are given of a large 
number of lamps first photometered bare 
and then after frosting by either the acid 
or the sand-blast process; of the different 
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lots of lamps some showed a larger change 
in: the absorption than others. This ex- 
pression, “change in absorption,” is used © 
by the authors rather than the “absorp- 
tion,” because the bare bulb itself absorbs 
a certain amount of the light; the effect 
of frosting is to increase this rather than 
to introduce a new element. The mean 
value for the change in absorption ie 
found to be 5.7 per cent. This value must 
not be taken as very accurate, as it may 
vary one per cent either way. Further, 
it applies only to the seasoned lamps, and 
it is a question whether it would be the 
same for unseasoned lamps. The change 
in distribution, in other words the change 
in candle-power in the various directions, 
due to frosting, is an important feature. 
Usually it would be assumed that frosting 
would tend to produce a more uniform 
distribution of light, but this was not 
found to be true in all cases. The effect 
may be shown in another way, that is, by 
determining the change due to frosting 
in the spherical reduction factor. It was 
found that the reduction factor of oval- 
anchored lamps to be substantially the 
same before and after frosting, showing 
no tendency to approach unity, as would 
be the case if the distribution were made 
more uniform. The change in the reduc- 
tion factor for the other types of lamp is 
small except for the spiral-filament and 
downward-light lamps. The former shows 
a decrease in reduction factor of 5.5 per 
cent and the latter of 3.5 per cent. That 
is to say, the effect of frosting is to dimin- 
ish the mean spherical candle-power rela- 
tively more than the mean horizontal. 
Distribution curves, before and after frost- 
ing, for the various forms of lamps, are 
shown. The most notable features of 
these is the increase in the tip candle- 
power of the double-filament lamp and the 
decrease for the spiral-filament lamp. The 
shape of the bulb is of course an important 
factor of this effect. This was partially 
shown by testing a number of special 
lamps having spherical bulbs. Investiga- 
tion has developed no reason for changing 
the previously expressed opinion regarding 
the effect of frosting on the life of the 
lamp. In fact, it is difficult to imagine 
physical reasons for such change, for al- 
though the frosted bulb does become 
hotter than the plain bulb, this increase 
in temperature is only ten to fifteen de- 
grees centigrade above that of the plain 
bulb, and can not have any appreciable 
effect upon the temperature of the incan- 
descent filament.—Abstracted from the 
Bulletin of the Bureau of Standards 
(Washington), December. 
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Luminous Arc Lamp for 
Multiple Operation. 

A luminous metallic are lamp for low- 
voltage, direct-current, multiple cir- 
cuits, 100 to 125 volts, was brought out in 
1906 by the General Electric Company. 
This multiple lamp was a modification of 
the series lamp, requiring in addition to 
the necessary regulating magnets and 
steadying resistance, shunt magnets for 
striking the are and a cutout for protect- 
ing the shunts. 

It was thought advisable to develop an 
improved type, as shown in Fig. 1, which 
resembles quite closely in outline and gen- 
eral dimensions the standard type of Gen- 


Fic. 1.—QENERAL VIEW OF THE IMPROVED 
Form oF Luminous Arc Lame FOR MUL- 
TIPLE OPERATION. 


eral Electric enclosed lamp. The lamp is 
of pleasing appearance and of suitable 
size for installation on multiple circuits. 

The casing is of solid copper with a 
black oxidized finish, and furnishes a 
strong and durable housing for the lamp 
mechanism and a support for the outer 
globe and its supporting ring. 

The standard No. 5 outer globe is used, 
but the lower surface is ground to elimi- 
nate shadows directly underneath the 
lamp, and to obscure from view the small 
metal pan placed in the bottom of the 
wlobe to catch the iron oxide. 

Fig. 2 is an interior view of the lamp, 
showing the mechanical construction. The 
main frame consists of a one-and-one-half- 
inch iron pipe connecting the top and 
base castings, forming a rigid construction, 


INDUSTRIAL SECTION 


LLLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


and at the same time providing a suita- 
ble centre draft or chimney for disposing 


of the arc fumes. At the top this chim- 
ney is protected from rain and storms. 
The upper or positive electrode consists 
of a T-shaped drop-forging of copper. 
With a large volume of copper and a large 
radiating surface it is possible to keep 
the electrode at a low temperature, and 


Fre. 2.—TuHeE MECHANISM OF THE LUMINOUS 
Arc LAMP FOR MULTIPLE OPERATION. 


this condition, together with the peculiar 
characteristics of the luminous arc, re- 
sults in a slow wearing away of 
the copper. To decrease this oxidiza- 
tion further and increase the life 
of the copper electrode, an iron tube 
is fitted tightly around the latter, leaving 
the copper bare for the arc contact. With 
a four-ampere lamp this upper electrode 
will require renewing after about 1,800 
hours of operation; or, with an average 
burning of five hours per day, this upper 
electrode should last a year. 

The lower electrode, which is responsi- 
ble for the characteristic flaming arc of 
this lamp, is an iron tube, eleven-six- 
teenths of an inch in diameter and five 
and three-fourths inches in length, filled 
with the prepared composition. One elec- 


trode only is used at each trimming, with 


a life of about 150 hours. 

The non-consuming copper electrode 
and the electrode box are attached to and 
carried by a non-corroding Benedict- 
nickel tube. This tube passes inside of 
the draft chimney and comes in contact 
with, and is carried by, the lampclutch. 
This clutch consists of five phosphor- 
bronze balls, wedging between an inclined 
plane of the clutch-ring and the tube to 
be lifted. 

There are two single magnets with the 
two E armatures mechanically connected. 
Their actions are positive, and at the same 


Fic. 3.— DIAGRAM OF THE WORKING PARTS 
OF THE MULTIPLE ARC LAMP. | 


time remarkably sensitive, responding 
quickly to any variations of the line or 
arc, and thus maintaining a close regula- 
tion of the current. 

The magnet windings, as well as the re- 
sistance, are of the well-known edgewise 
type. All leads are insulated with glass 
beads. 

Two one-inch dash-pots are used, which 
provide the necessary retarding effect, 
with a large clearance between the shell 
and the graphite plunger. 

Fig. 3 shows the simplicity of the con- 
nections. Only the electrodes, lifting 
magnets and steadying resistance are in 
circuit, and these are connected directly 
in series. The lamp is equipped with lead- 
ing-in cables on account of the fumes 
which might accumulate and ground metal 
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binding-posts. The magnetite lamp will 
be furnished without switches, as these 
are seldom called for. 

The characteristic distribution of the 
metallic flaming arc, with its maximum in- 
tensity near the horizontal, is well known. 
This natural distribution can be changed 
to meet other street-lighting requirements 
by the use of correctly designed concen- 
tric wave reflectors. 

Four amperes and seventy-three volts 
at the arc will be the standard adjust- 
ment for 110-volt circuits. Special wind- 
ings for 4.5 or five amperes can be fur- 
nished, if required, but the electrodes give 
shorter life when operated at the higher 
current. 

In general the lamp needs little atten- 
tion. At each trimming it is necessary 
to clean the centre or draft tube, and also 
the box containing the upper electrode. A 
suitable brush is provided for the purpose. 

A small metal ash-pan is furnished, 
which is to be placed in the bottom of tie 
globe. This catches the reddish-brown 
particles given off by the burning away of 
the lower electrode, and can be easily 
emptied at each trimming. Some of the 
fumes go through the draft tube and out 
into the air, thus rendering the use of 
the lamp objectionable for certain indoor 
installations where such fumes would be 
deleterious. The lamp is specially recom- 
mended for the lighting of foundries, ma- 
chine shops, train sheds, freight houses, 
freight yards, drill halls, and riding acade- 
mies, or in general for the lighting of 
large areas where the fumes are not no- 
ticeable. 

It is. imperative that this lamp be so 
connected that the composition electrode 
is negative. To facilitate the correct con- 
nections being made to the circuit, the 
lamp top is plainly marked “positive” and 
“negative” above the respective leading- 
in cables. Should the lamp be operated 
with the copper electrode negative, it will 
burn with a low efficiency copper are, 
which will continually rupture itself. 

— 0 . 

Orangeburg Fibre Conduit. 

Since the manufacture of Orangeburg 
fibre conduit began, in 1898, the market 
for this product has grown steadily and 
rapidly. The character of this material, 
then a complete novelty, and the success 
which has been attained by the conduit in 
practical employment render it one of 
the most interesting departures which, in 
recent years, has been connected with un- 
derground construction. 

The material of which Orangeburg fibre 
conduit is made is wet wood pulp, which 
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is itself, of course, a mass of coherent and 
interlaced cellulose fibres. This material 
was chosen by the incorporators of the 
Fibre Conduit Company, after years of ex- 
periment and study of the needs of the 
service, as that most nearly ideal. Since 
its inception Orangeburg fibre conduit has 
been endorsed for practical use by tele- 
phone, electric light and power companies 
and by telephone and electric light engi- 
neers throughout the United States, 
Canada and England. The conduit is now 
in use in every state in the Union and in 
every prosperous European country. 

The principle embodied in the manufac- 
ture of the conduit is itself of great sim- 
plicity. ln making the conduit wet wood 
pulp, in an excessively.thin film, is wrap- 
ped under pressure upon a forming man- 
drel, the individual fibres becoming un- 
separably united into a solid and practi- 
cally homogeneous wall. Taken off the 
mandrel the wet pulp structure is sub- 
jected to an air-drying process, after which 
it is placed in a vat of insulating and pre- 
servative liquid which thoroughly per- 
meates the entire structure. After treat- 
ment the walls of the conduit, upon cut- 
iing, present a strong resemblance to hard 
rubber. 

Orangeburg fibre conduit is manufac- 
tured in socket-joint, sleeve-joint and 
screw-thread types. The last two kinds 
are employed when it is inadvisable or 
unnecessary to use concrete. [In the 
socket-joint type, which is the most fre- 
quently used, the socket or slip connec- 
tions are cut on the ends of each length 
of conduit and are automatically turned. 
The socket connections are three-eighths 
of an inch long, slightly tapering and uni- 
form in size. During the process of cut- 
ting the inside of the joint is reamed so 
that there can be no offset at the joints 
when laid. Owing to the automatice for- 
mation of the joints the connections made 
in laying the conduits are perfect in fit 
and alignment. Bends are manufactured 
of all necessary sizes and radii to meet 
turns and curves. | | 

The great advantages as a tube offered 
by the conduit are most obvious in con- 
nection with the junction of the conduit 
units. The male and female joints are ac- 
curately cut, so that it is merely neces- 
sary to push one within the other to se- 
cure permanent alignment-and, without 
the use of a coupling compound, to form 
a water-tight and gas-proof connection. 
No mandrel is needed to secure alignment, 
nor is it necessary to wrap each joint with 
burlap. 

Because this conduit is manufactured 
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from thin wood films the interior of the 
duct is finished as a perfectly smooth wall, 
without burrs or blisters of any descrip- 
tion, giving a smooth surface for the draw- 
ing-in of cables. | 

Orangeburg fibre conduit prevents in- 
jury of any description to the cable sheath. 
But, besides the extreme value it possesses 
from a mechanical standpoint, there are 
advantages in its use of economical im- 
portance. These advantages follow logically 
from the extreme lightness of the ducts, 
a direct consequence of the material of 
which the conduit consists, and it shows 
no deterioration from the action of gas; 
is waterproof and not attacked by acids or 
alkalies; is unaffected by moist earth and 
lasts indefinitely under ground. It is an 
excellent non-conductor and practically 
does away with the trouble due to stray 
electrical currents. 
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National Batteries at the 
Chicago Automobile Show. 
At the recent automobile show held in 

Chicago the National Battery Company, 

Buffalo, N. Y., made an exhibit of a com- 

plete line of “National” sparker, vehicle 

and truck batteries. The general ap- 
pearance of the “National” sparker for 

1908 is the same as the 1907 battery, with 

an improvement in the process of assem- 

bling and sealing. Six-volt, sixty-am- 
pere-hour and six-volt, forty-ampere- 
hour batteries were shown operating spark 
coils and lamps. The vehicle batteries 
showed the new “National” method of 
sealing without the use of sealing com- 
pound. The vehicle and truck batteries 
for 1908 are equipped with non-corrosive 

terminals. There were also exhibited a 

panel board and posts and accessories. 

The exhibit was in charge of Bertram 

Smith, Chicago manager, assisted by the 

district salesmen and staff of engineers. 
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Dale Company Licensed 
Under Benjamin Cluster 
Patents. 


The Benjamin Electric Manufacturing 
Company, Chicago, Ill., announces that 
the Dale Company, New York, has pur- 
chased a license to market its line of 
wireless clusters which the United States 
Circuit Court of Appeals for the Second 
Circuit recently held to infringe the Ben- 
jamin patent. The Dale Company has 
made settlement for all past infringement 
by the Dale Company and by those who 
have purchased, used or sold these clus- 
ters. 
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Spanish Telephone 
Extensions. 

Consul-General B. H. Ridgley, of Bar- 
celona, advises that a royal order was 
published in the Spanish Official Gazette 
on November 12, inviting tenders from na- 
tive firms for the installation of a tele- 
phone system connecting with the French 
wires at the frontier towns of Irun and 
Portbou, the details being as follows: 

The line will start from Madrid and at 
Zaragoza branch off in two directions, one 
passing through Pamplona, Tolosa and 
San Sebastian to Irun, and the other fol- 
lowing the line through Lerida to Bar- 
celona and Tarragona, and thence on 
through Gerona to Portbou on the French 
frontier, thus establishing communica- 
tion between Barcelona and France. Sta- 
tions will be placed at all the towns named 
above. The work will have to be com- 
menced before July, 1908, and terminated 
within the year. The contractors will be 


required to line up a number of other . 


towns lying near the main route. 

Tenders are also solicited for the con- 
struction and working of telephone sys- 
tems connecting Madrid with Coruna and 
Ferrol, with Pontevedra by way of Orense 
and Vigo on to Gijon, Santander and sev- 
eral other smaller towns. ‘This will be 
known as the Northwestern System. An- 
other, the Southeastern System, will con- 
nect Madrid with Cartagena, Albacete, 
Alicante and Murcia, Almeria, Lorca, 
Linares, Jaen, Granada, Baza and Motril. 
Another system, to be known as the South- 
ern Telephone System, will link up Ma- 
drid with Cadiz, passing through Ciudad 
Real, Almaden, Cordova, Seville and 
Jerez; with Malaga, by way of Bobadilla 
and with Huelva, Caceres, Badajoz and 
Zafra. 

Inasmuch as only native firms are in- 
vited to compete for these contracts, their 
interest for American exporters lies in the 
fact that large orders will naturally be 
given by the contractors for wire, posts, 
insulators and other material as soon as 
the contracts are finally signed, which it 
is expected will be in January next. 
American firms may or may not think it 
worth while to send representatives here 
to solicit orders. At present, the telephone 
companies of Spain buy their wires prin- 
cipally in Germany and their apparatus 
in Paris and Stockholm. It would natur- 
ally be difficult to persuade the companies 
to change the system now in use. On the 
other hand, some of our long-distance ap- 
paratus might be profitably introduced 
here. 
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A New Westinghouse Air- 
Compressor. 

The Westinghouse Air-Brake Company 
has been for some years supplying various 
industries using compressed air with its 
standard steam and motor driven air-com- 
pressors. In a large number of industries, 
however, there is a demand for a compress- 
or of sinall capacity. The company has 
therefore developed a small belt-driven 
compressor, which has now been thor- 
oughly tried out, and which it is prepared 
to manufacture in large quantities. 

The new compressor, which is a three- 
inch by four-inch belt-driven unit, is char- 
acterized by the same attractiveness of de- 
sign and construction as the larger appara- 
tus now standard in railway and traction 
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WESTINGHOUSE AIR-COMPRESSOR. 


practice and equally successful in commer- 
cial work. The weight of the complete 
unit is 218 pounds and its base is twelve 
inches in diameter. Its compact build en- 
ables it to be located in limited space 
wherever power from shafting or small 
motor drive is available. It is particularly 
adapted to gas-engine starting, automobile- 
garage use, charging storage tanks for 
small pneumatic: tools, general machinery 
cleaning and in a great variety of cases 
where compressed air at high or low press- 
ures, but in small quantities, is required. 
The compressor is of the vertical single- 
cylinder, single-acting, water-jacketed 
type, operated by power delivered to a 
thirty-inch flywheel attached to a crank 
shaft, the rotation of which drives the pis- 
ton in the cylinder by means af a connect- 
ing rod. The diameter of the air-cylinder 
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is three inches, the stroke of the piston is 
four inches and the rated capacity of the 
pump is four cubic feet of free air at 
250 revolutions per minute. It will 
operate satisfactorily against any air press- 
ure up to 250 pounds. At 250 revolu- 
tions per minute, its speed of maximum 
efficiency, and against 200 pounds air 
pressure, approximately one brake horse- 
power is required. 

Since the act of compressing air al- 
ways raises its temperature, the cylinder 
is surrounded by a water jacket, through 
which a constant circulation of water is 
maintained, thus lowering the temperature 
of the discharged air and increasing the 
efficiency of the compressor and at the 
same time greatly reducing the effects of 
overheating, due to prolonged operation. 
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Metropolitan Electric Repair 
Protective Association. 

A number of gentlemen, representing 
the leading electrical repair companies of 
New York city, met on Thursday night, 
December 12, in the rooms of the Modern 
Science Club, 125 South Elliott place, 
Brooklyn, N. Y., for the purpose of or- 
ganizing a trade association, the necessity 
of which has long been felt. James F. 
Hughes, of the Charles A. Borne Com- 
pany, New York, was elected temporary 
chairman and Leopold F. Luedecke, of 
the Thompson-Bonney Company, Brook- 
lyn, was elected temporary secretary. 
Mr. Hughes stated the purpose of the new 
association, emphasizing the essential rea- 
sons why such an association should be 
called into existence. He touched upon 
the abuses and impositions the repair man 
has become more and more exposed to by 
irresponsible parties, and said that the 
time was ripe for them to organize in 
self-defense. This sentiment was en- 
thusiastically received, and a general de- 
bate ensued in which the most salient 
points of the repair business were dis- 
cussed. 

It was decided to name the new organ- 
ization “The Metropolitan Electric Repair 
Protective Association.” The chairman 
appointed a committee to prepare a con- 
stitution and by-laws, consisting of John 
P. Bonney, chairman; Eugene E. Hig- 
gins, of the Graham Brothers Company, 
New York, and Leopold F. Luedecke. 

Mr. Hughes read letters from the elec- 
trical repair companies not represented 
at the meeting who promised their hearty 
cooperation. 

The meeting was then adjourned, to 
meet again January 16, 1908. 
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A Jeffrey Overhead Carrier 
at Seattle, Wash. 

All steamboat cargo discharged. or 

awaiting shipment at the Virginia Strect 

Dock in Seattle, Wash., is stored in a 
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dustrial condition which involves the 
movement of packages, or miscellaneous 
articles, in large numbers between fixed 
points, a brief description will be of gen- 
eral interest. 


IFES 
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RAILWAY AVENUE, SEATTLE, WASH., WAREHOUSE AND CARRIER. 


warehouse of the company, located on the 
opposite side of Railway avenue, distant 
about 250 feet from the dock. | 

To transfer the large volume of miscel- 
laneous freight handled daily between the 
dock and warehouse economically and at 
the necessary speed ‘without obstructing 


oe, 


wi 


As shown by the accompanying illus- 
trations, the dock and warehouse are con- 
nected by a light elevated structure which 
supports a continuously-moving carrier of 
the endless-echain type, with terminals on 
the dock level at one end and on the sec- 
ond floor of the warehouse at the other. 


CARRIER AT Dock END, SEATTLE, WASH. 


traflic in the street, the company has re- 
cently installed an overhead carrier which 
performs the work at a cost which is 
hardly appreciable and which is capable 
of handling the freight more rapidly than 


it is possible to load or dispose of it at 


the terminal points. 
As the equipment is very simple and 
can be modified to suit practically any in- 


The carrier consists of a series of 
wooden flights, nine inches wide by four 
inches thick and thirty inches long, made 
of Pugent Sound fir. These are secured 
every twelve inches to two strands of 
No, 180 Jeffrey steel thimble roller chain, 
forming a practically continuous apron, on 
which the freight is carried. Wedge- 
shaped blocks attached to every third 
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flight serve to push or retard such freight 
as might otherwise roll down the incline 
at the dock end, 

The machinery is driven at the upper, 
or warehouse, end by a ten horse-power 
electric motor and, being reversible, it 
carries the freight to equal advantage in 
either direction. It is designed to handle 
packages not exceeding three feet wide 
and four feet high, which normally con- 
sist of salmon in cases, sacks of salt and 
sugar, barrels of cement and miscellaneous 
articles weighing as much as 1,000 
pounds each. It travels at a speed of 
seventy feet per minute and consumes 
about six horse-power when delivering 
1,000 packages, weighing one hundred 
pounds each, per hour. This rate of de- 
livery is based on the speed at which the 
packages can be loaded and cared for at 
the terminal points, and is much below 
the actual capacity of the machine. 

The plant was designed and installed by 
the Pacific Engineering Company, of 
Seattle, Wash., the conveying machinery 
being furnished by the Jeffrey Manufac- 
turing Company, of Columbus, Ohio. 

A conveyer of this type will often pay 
for itself in a few months, and, if properly 
built and operated, it will last for many 
years, practically without repairs or re- 
newals, 

The Jeffrey Manufacturing Company 
has installed several machines of this gen- 
eral character for delivering freight to, 
and receiving it from, ships direct, the 
outer end being made adjustable to the - 
rise and fall of tide and freeboard of 
vessels. 

—_<-@—___ 
INuminating Engineering 
Society. 

The next meeting of the New York sec- 
tion of the Illuminating Engineering 
Society will be held in the Engineering 
Societies Building at 8.15 P. m., Thurs- 
day, January 9. A paper by Dr. H. H. 
Seabrook on “Light and the Eye” will be 
presented and discussed. 

A mecting of the Boston section of 
the Illuminating Engincering Society 
was held on December 18. The meet- 
ing was called to order by Chairman 
Campbell at 8.20 P. Mm. The chair- 
man, after calling attention tọ the fact 
that the next session will be the annual 
meeting of the socicty, introduced Pro- 
fessor Puffer, who presented an interest- 
ing paper on “The Variables of Iluminat- 
ing Engincering.” Considerable discus- 
sion followed, participated in by Professor 
Puffer, Professor Clifford, Dr, Bell, 


Messrs. Campbell, Codman, Hatch, Ware, 
Curry and others, 
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DOMESTIC AND EXPORT. 

TELEGRAPH LINE FOR TIBET—The construction of a tele- 
graph line into Lhassa, the capital of Tibet and the residence of 
the Dalai Lama, the supreme head of the Lamaist hierarchy, has 
been sanctioned. This innovation was recommended by a Chinese 
resident at Lhassa, who, since the advent of the British expedition 
of 1904, has been working for the enlightenment of the Tibetans. 


HUDSON RIVER ELECTRIC POWER COMPANY GRANTED 
PERMISSION TO ISSUE $3,000,000 BONDS—The Hudson River 
Electric Power Company has been granted permission by the Up- 
State Public Service Commission to issue $3,000,000 in bonds to 
construct a storage and electrical power dam on the Sacandaga river 
for the purpose of supplying electricity in Saratoga, Ballston, Me- 
chanicsville, Troy, Albany, Watervliet, Schenectady and Amsterdam, 
N. Y. The company asked for permission to issue bonds amount- 
ing to $2,232,000. The order to be issued will contain provisions 
requiring the company to report under oath the sale or sales of the 
bonds authorized, the terms and conditions of such sale and the 
amount realized therefrom, and to make a verified report at least 
once in every six months showing in detail the use and application 
by it of the moneys so realized until such moneys shall have been 
fully expended. As this is the first case arising before the com- 
mission which involves the issuance of additional stock and bonds 
by the applying company, the commission has endeavored to indicate 
what consideration or tests will be applied in the determination 
of cases of this character. The opinion by Commissioner Decker 
sets forth definitely that an application to issue additional capital 
involves the following principal considerations: The purposes to 
which the proceeds arising from the sale of the securities are to 
be applied; the amounts reasonably necessary for the consummation 
of such purposes, and the character of the securities proposed to be 
issued. The final consideration mentioned in the opinion is as to 
whether there is a reasonable prospect of fair return upon the 
investment proposed, to the end that securities having apparent 
worth but actually little or no value may not be issued with the 
sanction of the commission. 


TELEPHONE AND TELEGRAPH. 
AVOCA, N. ¥.—The Overland Telephone Company is erecting a 
direct wire to Bath. 


SOUTH WENTWORTH, N. H.—The White Mountain Telephone 
Company has begun work on a new line to extend from West Rum- 
ney into Dorchester. 


BALTIMORE, MD.—The Chesapeake & Potomac and the Mary- 
land Telephone companies have made new contracts with the city 
at lower rates than those now in effect. 


SYCAMORE, ILL.—The De Kalb County Board of Supervisors 
has given the Exchange Telephone Company a franchise to do busi- 
ness in this county. Work will begin at once. 


COLUSA, CAL.—The Colusa County Telephone Company is 
making progress in building its system throughout Colusa county. 
All the poles have been set in Colusa, Arbuckle, Williams, Maxwell, 
Grimes and Princeton, and the crew is now stringing lines. 


TREZEVANT, TENN.—The Trezevant Telephone Company has 
been organized for the purpose of establishing an independent sys- 
tem in Trezevant. O. C. Sloan was elected president, and Nevins 
Arnold secretary. The company will connect with the Dixie and 
other independent lines in the adjacent territory. 


SPOKANE, WASH.—The city of Wallace, Ida. has granted 
Walter C. Clark and Daniel G. Price a franchise to maintain a tele- 
phone system. The system is to be in operation in six months 
from the date of the first publication of the franchise. The line 
will connect with the lines already built by Messrs. Clark & 


Price and later with the Interstate company’s lines. Wallace has a 
population of 15,000. 


SPOKANE, WASH.—A. E. Harris, deputy forest ranger, Palouse 
National Forest, southeast of Spokane, announces that a telephone 
line is to be built next year from Palouse, Wash., along the forest 


trail from Woodfell to the Chadi ranger station, seventeen miles. - 


Ten miles of the trail is completed. The object of the trail is to 
aid the fire patrol, and to enable stockmen to get supplies into the 
range with greater ease. 


HOUSTON, TEX.—Fred Reed and John Slusher, the organizers 
of the Home Telephone Company in Houston (automatic) as well as 
the organizers of an automatic company for Galveston, have closed 
contracts for the purchase of supplies and the needed apparatus. 
They expect that they will be ready to begin active work within 
forty or sixty days. It is the purpose of the company to expend 
about $600,000 in the installation of the plant. 


HARRISBURG, PA.—The Bell Telephone Company of Philadel- 
phia has filed notice of a change of name to the Bell Company of 
Pennsylvania, due to the recent absorption of the Pennsylvania 
Telephone Company and the Delaware & Atlantic Telephone Com- 
pany, and an increase in its capital stock from $30,000,000 to $60,- 
000,000. The new company will operate in Pennsylvania east of 
the Alleghany Mountains, and in Delaware, Virginia, New Jersey, 
Maryland and the District of Columbia, and will have its head- 
quarters in Philadelphia. 


NEW YORK, N. Y.—Charles L. Lapham has filed plans in the 
Bronx for a wireless telegraph station, to be the permanent station 
for New York city in a chain of wireless telegraph posts across the 
country. The building is to be erected at 170th street, east of 
Jerome avenue on a lot thirty feet by thirty feet, and is to be 200 
feet high. Mr. Lapham, who is an official of the Pacific Wireless 
Telegraph Company, said that the local station will be on a chain 
from Chicago to Boston, with branches to the principal cities to 
the South. The company’s line, he added, is now in operation be- 
tween Chicago and Milwaukee. 


NEW HAVEN, CT.—No plans have yet been made for the elec- 
tion of a president of the Southern New England Telephone Com- 
pany to fill the vacancy caused by the death of Morris F. Tyler. 
James T. Moran, a director and counsel of the telephone company, 
states that the company will be operated for the present under the 
direction of Vice-President James English and the committee of the 
board of directors appointed by President Tyler some months before 
his death, and consisting of General Thomas Sherwin, of Boston, 
Judge A. Heaton Robertson, John W. Alling, Max Adler and James 
T. Moran. The annual meeting of the company will be held on 
Tuesday, January 28, and it is considered doubtful if any definite 
action will be taken in regard to President Tyler's successor before 
that time. 


DATES AHEAD. 


American Association for the Advancement of Science. Annual 
meeting, Chicago, IN., December 30 to January 4. 
South Dakota Independent Telephone Association. 
S. D., January 8-9, 1908. 
‘Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 
International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 
Nebraska Independent Telephone Association. Next meeting, 
Omaha, Neb., January, 1908. 
Wisconsin Electrical Contractors’ Association. Next meeting, 
Milwaukee, Wis., January 15, 1908. l 
Northwestern Electrical Association. Annual meeting, Milwaukee, 
Wis., January 15-16, 1908. 
Ohio Independent Telephone Association. Next meeting, 
bus, Ohio, March 19, 1908. 


Mitchell, 


Colum- 
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December 28, 1907 


PERSONAL MENTION. 
MR. C. M. HOBBS has resigned as general manager of the 
Nevada-California Power Company, Tonopah, Nev., and will spend 
some time abroad. Delos A. Chappell, of Denver, Col., who was 


recently elected president of the company, will also assume the 
duties of manager. - 


MR. LLOYD LYONS, formerly assistant manager and assistant 
treasurer of the San Juan Light and Power Company, of San 
Juan, Puerto Rico, has been made secretary of the Mobile (Ala.) 
Light and Railroad Company, and is now in charge. Mr. J. E. Z. 
Watson, the former secretary; who held the position for more than 
a year, has returned to St. Louis, where he will engage in business. 


MR. THOMAS F. BECHTEL, general auditor for the Grand 
Rapids-Muskegon Power Company since the amalgamation of that 
enterprise with the Grand Rapids Edison Company last summer, 
has resigned his position, to take immediate effect. Mr. Bechtel 
has made no definite business plans for the future, and will not 
do so until after his return from a trip to Florida and Cuba in 
- search of rest and recreation. Mr. Bechtel has been connected 
with the electric light and power business in Grand Rapids since 
the organization of the Grand Rapids Edison Company, about 
twenty years ago. Its extensive growth and successful development 
have been largely due to his energy and personal efforts as secretary 
and treasurer. 


MR. J. W. AGER, electrical aide in the Bureau of Yards and 
Docks, United States Navy Department, has resigned to enter the 
employ of Muralit & Company, New York city, as manager of the 
southern office, in Birmingham, Ala. Mr. Ager is a graduate of 
Columbia University, with the degree of M.E., and of Massachusetts 
Institute of Technology, with the degree of E.E. During 1905 and 
part of 1906 he was an engineer with the Western Electric Company, 
in New York city, and since that time has been in the service of 
the United States Navy Department. His last work in this con- 
nection was with the engineering and construction being carried 
out in the movement to consolidate the power plants in the various 
United States navy yards. 


MR. H. W. CLAPP was tendered an informal luncheon at the 
Engineers’ Club on Saturday, December 14, by some of his business 
friends in New York. Mr. Clapp has recently accepted a position 
in the electrical organization of the Southern Pacific Company, 
and will shortly move to San Francisco. Among those present 
were: W. J. Clark, manager traction department; T. Beran, man- 
ager New York office; J. G. Barry, manager railway department; 
W. B. Potter, engineer railway department, General Electric Com- 
pany; A. R. Whaley, general superintendent electric zone; C. L. 
Bardo, superintendent electric zone, New York Central & Hudson 
River Railroad Company; J. S. Doyle, superintendent car equip- 
ment, Interborough Rapid Transit Company; H. N. Latey and 
F. R. Slater, of Latey & Slater Company; W. H. Sawyer, engineer, 
Ford, Bacon & Davis; J. R. C. Armstrong, electrical engineer; 
Alexander McIver, superintendent equipment; W. C. Campbell, 
assistant superintendent equipment, New York City Railway Com- 
pany; F. V. Greene, Westinghouse Air-Brake Company; A. H. 
Sisson, St. Louis Car Company; J. G. Buehler, president and treas- 
urer, Columbia Machine Works, New York city; C. S. Hawley, 
Consolidated Car Heating Company. During the five and one-half 
years he has spent in and about New York, Mr. Clapp has been 
engaged in some of the most important electric railway propositions 
as special representative of the railway engineering and construc- 
tion departments of the General Electric Company. He is a son of 
F. Boardman Clapp, managing director of the Melbourne (Aus- 
tralia) Tramway and Omnibus Company. Before coming to America 
Mr. Clapp was for four years superintendent of motive power of 
the Brisbane Tramway Company, Brisbane, Australia. 


NEW INCORPORATIONS. 


LANSING, MICH.—Pellston Light and Power Company, Pellston 
$35,000. 


FARGO, N. D.—The Montpelier Telephone Company, Montpelier, 
N. D.; $5,000; incorporators, Frank S. Eddy, R. C. Carley, M. H. 
Johnson and others of Montpelier, N. D. The Western Telephone 
Company, Sawyer, N. D.; $50,000; incorporators, William Hodges, 
O. J. Mortenson, both of Sawyer, N. D., and N. T. Weum, of Minne- 
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apolis, Minn. Hegton Telephone Company, Arvilla, N. D.: incor- 


porators, W. G. Williams, M. McCabe, Owen Williams, all of Arvilla, 
N. D. 


ELECTRIC LIGHTING. 


ERIE, PA.—The electric lighting contract has been awarded to 
the Erie County Electric Company. 


SAYBROOK, ILL.—William Schuler has become the owner of 
the Mansfield electric light plant. 


GRASS VALLEY, CAL.—The Sultana Mine Company is consider- 
ing the installation of an electric plant, to cost $20,000. 


HAGERSTOWN, IND.—A site has been purchased for the pro- 
posed town electric light plant, and work will soon begin. 


ROANOKE, IND.—Steps have been taken by the town board of 
Roanoke to construct and equip an electric light plant. 


MOLINE, ILL.—A new 5,000-horse-power turbine unit has been 
installed at the Moline plant of the People’s Power Company. 


EASTCHESTER, N. Y.—The town supervisor has proposed the 
establishment of a municipal light plant, and the matter is under 
consideration. 


MUSKEGON, MICH.—The Muskegon Heights council has entered 
into a one-year lighting contract with the Muskegon Traction and 
Lighting Company. 


KEWAUNEE, WIS.—A special election will be held on January 
18 to decide whether the city shall install an electric light plant or 
give the contract to a private company. 


FRESNO, CAL.—The Mount Whitney Power Company has made 
application to the board of supervisors for a franchise to extend its 
electric power line into Whitney county. 


McCOOK, NEB.—The McCook Electric Light Company has added 
to its present plant two thirty-five-kilowatt, direct-current generators, 
belted to a 100-horse-power Weber producer gas engine. 


GOUVERNEUR, N. Y.—The Hannawa Power Company has pur- 
chased what is known as the Gardner property on the West Side, 
and will construct its transforming station upon that site. 


HUNTINGTON, W. VA.—The city council has awarded the street- 
lighting contract for the next ten years to Harry H. Hughes, whose 
bid was $47 per lamp. The contract goes into effect January 1, 1909. 


LIGONIER, IND.—At an election held for the purpose it was 
voted to install and operate a municipal electric light plant. The 
estimated cost of such a plant has been placed at from $20,000 to 
$25,000. 


LECOMPTE, LA.—The board of aldermen has decided to adopt 
the electric light plant specifications submitted by C. Scott Yeager, 
of Alexandria. Baldwin Wood, of New Orleans, will supervise the 
construction of the plant. 


ALBANY, N. Y.—The Public Service Commission of the Second 
District has granted the petition of the Orange County Lighting Com- 
pany for authority to issue $40,000 bonds under a mortgage for 
$300,000, dated March 1, 1905. 


TULSA, OKLA.—The Tulsa corporation, successor to the People’s 
Gas and Electric Company, will spend between $75,000 and $100,000 
within the next three months on its electric plant. Contracts have 
been signed for the equipment. 


SODUS, N. Y.—The Sodus Gas and Electric Light Company has 
filed a petition with the Public Utilities Commission for authority 
to issue $75,000 additional capital stock, and thereby to increase its 
capital stock from the present amount of $15,000 to $90,000. 


SOUTH SAN FRANCISCO, CAL.—W. J. Martin, of the South 
San Francisco Land and Improvement Company, has been awarded 
a franchise and the right to erect poles and wires for the furnishing 
of electricity for power and light in this township by the board of 
supervisors. 


NEW YORK, N. Y.—At a special meeting of the stockholders of 
the Nassau Light and Power Company it was voted to mortgage the 
property and franchise of the company to secure an issue of $1,000,- 


1046 ELECTRICAL REVIEW 


000 in five-per-cent bonds, dated October 1, 1907, and .payable October 
1, 1927. The plant is located at Roslyn, N. Y. 


TRINIDAD, COL.—Aguilar, one of the most prosperous camps 
in Las Animas county, wiill soon be equipped with an electric light 
and power plant, the city council having granted a twenty-year 
franchise to Hawkins & Barnett, of this city, who will immediately 
commence the construction of a $25,000 plant. 


WASHBURN, WIS.—The city council has concluded the pur- 
chase of the outside equipment, good will, and business of the Wash- 
burn Electric Light and Power Company. The power plant was also 
leased. The lighting plant will be managed by a commission com- 
posed of five members appointed by the mayor. 


OTTAWA, ONTARIO—The Ottawa city council has completed an 
arrangement with the Ottawa Electric Company for the purchase of 
the street-lighting plant, which will be added to the general electric 
plant already owned by the municipality. The price agreed upon is 
$29,000. The city will take possession on December 28. 


HAMILTON, OHIO—At a stockholders’ meeting of the Columbia 
Gas and Electric Company, held recently, James C. Ernst, of Coving- 
ton, was elected a vice-president of the company. The stockholders 
decided not to issue $1,000,000 preferred stock, as had been planned, 
and the capital will consist of $50,000,000 common stock only. 


BOSTON, MASS.—The Charlestown Gas and Electric Company 
has petitioned the board of gas and electric light commissioners for 
authority to issue additional capital stock to the amount of $100,000, 
and for permission to use the proceeds of this issue for the payment 
of its floating debt and the cost of permanent additions to the plant. 


ALBANY, N. Y.—The hearing on the petitions for authority to 
issue $100,000 stock and a mortgage of $500,000, with bonds of $300,- 
000 to be issued under such mortgage, has been postponed until 
January 20 in the case of the Niagara Falls Lighting Company. 
The petition for the extension included permission to build a large 
plant at Niagara Falls. 


RAPID CITY, S. D.—The Dakota Power Company, newly or- 
ganized, has taken over all the neighboring water, flume and ditch 
rights in this vicinity and proposes to furnish Rapid City and 
adjacent territory with light and heat. Its plant will have a 
capacity of 1,600 horse-power and will be in operation some time 
during the coming year. 


ROCK ISLAND, ILL.—At a meeting of the East Moline city 
council, Harry D. Swartz, manager of the Central Union Telephone 
Company, and Charles E. Knorr, who represent the Electric and 
Gas Heating and Lighting Company, presented an ordinance for a 
twenty-year franchise to furnish street lights for the city and also 
to light the city hall. 


McDONALD, PA.—August Valentour, W. H. Young, B. Frankell, 
G. W. Smith and D. L. Williams have applied for a charter for the 
organization of an electric heat and power company to be formed in 
McDonald. The organization will be known as the McDonald Elec- 
tric Light, Heat and Power Company and will supply electricity to 
McDonald and surrounding towns. 


BOSTON, MASS.—The gas and electric light commissioners have 
granted the Stockbridge Lighting Company permission to issue 
250 shares of new capital stock of the par value of $100 each. The 
proceeds of 222 shares are to be devoted to the payment of the cost 
of the company’s distributing plant. and the proceeds of twenty-eight 
shares to be used for working capital. 


EAGLE LAKE, TEX.—At a reorganization of the water, electric 
light and gin plants Dr. F. O. Norris was elected president and M. E. 
Guyun, of this city, and G. O. Herder, of Weimar, were elected di- 
rectors, J. C. Semprez and Hoynie Matthews were reelected di- 
rectors. The first-enamed gentlemen took the places of B. L. Vine- 
yard, A. M. Waugh and L. T. Hahn, resigned. 


SCRANTON, PA.—To supply electric light for Olyphant and 
Archbald, and possibly Jessup, a new company is being formed by 
the following residents of that portion of the county and will secure 
a charter from the department at Harrisburg: John J. Sweeney, 
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Henry V. Lawler, B. J. McGuire, W. G. Robertson, John Smoulter, 
B. J. Cummings, Andrew Smolka, C. P. Ford and Frank Hemmel- 
right. Attorney James J. O'Malley represents the company. 


MENOMONIE, WIS.—The new water-power plant of the Chippe- 
wa Valley Electric Railroad Company in this city is now developing 
power. Regular service will be established to Eau Claire shortly. 
The first development is 3,000 horse-power which will be increased. 
The ultimate plan contemplates bringing the power from Cedar 
Falls and Downsville to this city. It is estimated that about 1,000 
horse-power can be developed at each of these points on the Red 
Cedar river. 


GREENCASTLE, IND.—Paul H. White, of Indianapolis, is an 
applicant for a franchise empowering his company to bring a high- 
tension wire through this city and to furnish electricity for light 
and power. The company with which Mr. White is connected is a 
new one that contemplates the construction of a large power plant 
in Vigo county for the generation of electricity to be transmitted 
to Indianapolis. Frank M. Fauvre, of Indianapolis, is one of the 
leading men in the enterprise. 


ALBANY, N. Y.—On the application of the Nassau Light and 
Power Company to the Public Service Commission of the Second 
District for an authorization of the acquirement of $35,000 capital 
stock of the Oyster Bay Electric Light and Power Company an order 
has been issued by the commission granting the petition. The stock 
of the Oyster Bay company was actually purchased by the Nassau 
Light and Power Company in 1905, without applying as required by 
law to the commission of gas and electricity. In its petition to the 
Public Service Commission the company claimed that it was ignorant 
at the time that such consent should have been secured and had 
acted in good faith in the matter. 


FARIBAULT, MINN.—The Scott mill and water power, located 
several miles north of this city on the Cannon river, which has been 
purchased in connection with the Polar Star electric light and power 
plant in this city, by the Northern Heat and Electric Company, of 
St. Paul, will be greatly improved during the coming season. Four 
hundred horse-power can be developed. A new concrete dam will 
be put in and many other improvements made at the mills. Several 
engines will also be installed to be used in case of low water. The 
power will be conveyed to this city, to be used in the light and 
power plant. There is also a possibility that power may be fur- 
nished for the proposed electric line to be built through here by 
Twin City capitalists. 


PORTLAND, ORE.—A report and estimate of expenses of the city 
lighting department, submitted to the mayor by Thomas G. Greene, 
D. A. Pattulo and M. A. Fleischner, of the executive board, favors 
a municipal plant for Portland. About $100,000 yearly is required 
for electric lights furnished by the Portland Railway, Light and 
Power Company. As the municipality grows, the report states, the 
expense of this department will increase. In view of this fact 
the committee suggests that it would be well to investigate condi- 
tions with the object of establishing a lighting plant, from power 
furnished by Bull Run river. The report of the committee states 
that Portland is a poorly lighted city at present, and recommends 
at least seventy-five additional arc lamps in various sections for 
next year. The contract with the Portland Railway, Light and 
Power Company expires December 31, 1908. 


WATERTOWN, N. Y.—By a decision of the Public Service Com- 
mission anent the application of the Watertown Light and Power 
Company for leave to issue stocks and bonds to the amount of 
$280.000 for improvements made on their plant and property, the 
entire litigation which the city has been conducting against the 
company is practically closed, the decision being in effect a complete 
victory for the lighting company. The decision states in part that 
the commission will not investigate nor inquire into the correctness 
of the capitalization of the lighting company, as authorized by the 
former commission, or inquire into any alleged over-capitalization 
existing at that time, and holds that it results from the above that 
the evidence proposed to be given by the city of Watertown as to 
the value of the physical properties of the applicant will not be 
required; that no further inquiry will be made into the subject of 
the value of the properties of the Watertown Light and Power 
Company; that the case shall be considered as closed, and determi- 
nation shall be made upon the record hereto made. 
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ELECTRICAL SECURITIES. 

The market last week continued dull and irregular, and fol- 
lowed the drifting characteristics of the previous two weeks. Al- 
though the trading was dull and professional, some gains were reg- 
istered, and the market as a whole has a slightly more hopeful 
appearance. It is understood that large banking interests are 
opposed to radical price movements one way or the other, and a very 
effective weapon has been used in the bankers’ control of the money 
market. There has been some improvement in investment buying, 
and it is chiefly in the bond list that advances have been recorded. 
The end-of-the-year dividends, it is expected, will create an easier 
monetary condition, and this may result in considerable exchange 
of currency, and thus stimulate the market. 

Dividends have been declared upon the following electrical se- 
curities: Cincinnati (Ohio) Street Railway Company; regular 
quarterly dividend of 114 per cent, payable January 1. Bell Tele- 
phone Company of Philadelphia; regular quarterly dividend of 11, 
per cent, payable January 15. Consolidated Traction Company, 
Pittsburg, Pa.; regular semi-annual dividend of 1 per cent on the 
common stock, payable December 31. Manchester (N. H.) Trac- 
tion, Light and Power Company; regular quarterly dividend of 2 
per cent, payable January 15. St. Joseph (Mo.) Railway, Light, 
Heat and Power Company; regular quarterly dividend of 114 per 
cent on the preferred stock, payable January 1. Tri-City Railway 
and Light Company; regular quarterly dividend of 115 per cent on 
the preferred stock, payable January 2. Little Rock Railway and 
Electric Company; regular semi-annual dividends of 3 per cent 
on the preferred and 2 per cent on the common stock, payable 
December 31. United Traction Company, of Pittsburg, Pa.; regular 
semi-annual dividend of 214 per cent on the preferred stock, payable 
January 20. Regular guaranteed semi-annual dividend of $2 per 
share on the preferred stock of the West End Street Railway, 
Boston, Mass., payable January 1. Havana (Cuba) Electric Railway 
Company; regular quarterly dividend of 1!4 per cent on the pre- 
ferred stock, payable January 15 to stock of record December 31. 
Sao Paulo (Brazil) Tramway, Light and Power Company; quarterly 
dividend of 2'4 per cent, being an increase of 14 per cent from the 
last quarterly dividend of 2 per cent. Knoxville (Tenn.) Railway 
and Light Company; regular quarterly dividends of 114 per cent on 
the preferred stock and 1 per cent on the common stock, payable 
December 31. Maryland Electric Railwe:s Company, Baltimore, 
Md.; a semi-annual dividend of 1 per cent, payable January 2 to 
stockholders of record December 31. Six months ago 2 per cent 
was declared and a year ago an initial dividend of 114 per cent 
was declared. Mexican Telegraph Company; regular quarterly 
dividend of 214 per cent, payable January 15 to stock of record De- 
cember 31. Central & South American Telegraph Company; regular 
quarterly dividend of 1% per cent, payable January 8, to stock of 
record December 31. Massachusetts Lighting Companies; regular 
quarterly dividend of 114 per cent, payable January 15 to stock of 
record January 1, 1908. Washington Water Power Company, of 
Spokane, Wash.; regular quarterly dividend of 1°%4 per cent, payable 
January 2 to stock of record December 20. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED DECEMBER 21. 


New York: Closing. 
Allis-Chalmers cOmmon...........0.0e00ceee 5% 
Allis-Chalmers preferred... ........... 0000. 161, 
Brooklyn Rapid Transit.................0085 39% 
Consolidated Gas....... 0... cc ce eee ee eens 96 1 
General ElectriCregiesisersn rar itie s 113% 
Interborouch-Metropolitan common.......... 67K 
Interborough-Metropolitan preferred......... 174 
Kings County Electric..........0........05. 90 
Mackay Companies (Postal Telegraph and 

Cables) common.............00 0c ee cease 53 
Mackay Companies (Postal Telegraph and 

Cables) preferred.................00000- 58TA 
Manhattan Elevated.............. ccc cece 116 


Metropolitan Street Railway................0. — 
New York & New Jersey Telephone 
Western Union............0. ccc ccc eccuecewe 55 


Westinghouse Manufacturing Company...... 4314 
Boston: Closing 
American Telephone and Telegraph......... 100% 
Edison Electric Illuminating................ 205 
Massachusetts Electric..............0..0-06. 3 
New England Telephone.................... 102 
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Directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 2 per cent, payable 
January 15 to stock of record December 31. 

At the annual meeting of the Massachusetts Electric Companies, 
held December 18, the following-named trustees were reelected for 
three years: Gordon Abbott, Alexander Cochrane, Reginald Foster, 
Stillman F. Kelley, Walter Hunnewell. There were 206,377 votes 
cast, representing 123,985 preferred and 82,392 common shares. 
President Abbott stated that it was not the intention of the trustees 
to declare a scrip dividend representing back dividends until such 
a time as the Massachusetts Electric Companies was in a position to 
resume dividends at the regular rate of 4 per cent per annum. 
Assuming that the subsidiary conrpanies are able next year to sell 
a substantial issue of bonds and provided that the companies do 
not greatly feel the effect of the business depression, he believed 
that preferred dividends would be resumed next fall. Since the 
close of the last fiscal year, ended September 30, the gross earnings 
of the subsidiary companies show an increase of about five per 
cent over last year. 


Philadelphia: Closing. 
Electric Company of America............... 934 
Electric Storage Battery common............ 28 
Electric Storage Battery preferred........... 28 
Philadelphia Electric........... 0... cee eee 614 
Philadelphia Rapid Transit................. 17314 
United Gas Improvement.................085 T4 

Chicago: , Closing 
Chicago Telephone...........00 0c cece eee ene 109 
Commonwealth-Edison ............. 200s eeee 13714 
Metropolitan Elevated preferred............. 46 
National Carbon common.............+-+008- 55 
National Carbon preferred............c0ce008 100% 


ELECTRIC RAILWAYS. 
LOS ANGELES, CAL.—The Azusa-Glendora line of the Pacitic 
Electric Railway Company was opened to Azusa December 4. 


MONTREAL, QUEBEC—The Quebec Railway and Light Com- 
pany will appeal to the Dominion Government for permission to in- 
crease its capital. 


SOUTH BETHLEHEM, PA.—The South Bethlehem & Saucon 
Street Railway has placed in operation its line to Colesville, three 
and one-half miles. 


TOLEDO, OHIO—The annual meeting of the Toledo Railways and 
Light Company will be held here January 16. The number of di- 
rectors is to be increased from seven to nine. 


PORTLAND, ME.—The preliminary survey of an electric railroad 
line from Limerick to East Waterboro has been completed and 
work will be commenced as early in the spring as possible.. 


RIVERSIDE, CAL.—Construction has been begun on the electric 
trolley line which is to connect Riverside and Colton. The contract 
for the grading has been let to Garnsey & Pitzer, of Los Angeles. 


WOODLAND, CAL.—The Northern Electric Company has been 
granted a franchise to operate an electric railway the full length of 
Main street. The work within the city limits is to be completed 
before October 1, 1908. 


BOSTON, MASS.—The railroad commissioners have approved the 
issue of $200,000 in bonds by the Worcester Consolidated Street Rail- 
way Company, to pay for floating indebtedness incurred in the 
construction and equipment of the road. 


SALAMANCA, N. Y.—The Limestone division of the Western 
New York & Pennsylvania Traction Company has been completed 
and cars are running between Bradford, Pa., and Limestone, N. Y. 
Eventually the line will be continued through Limestone to Carroll- 
ton, where there will be a connection with the Clean-Salamanca di- 
Vision. 

WALLA WALLA, WASH.—The Washington-Oregon Traction 
Company has submitted an ordinance requesting that a franchise 
be granted the company for right of way through certain portions of 
Walla Walla. The purpose of the company is to operate an electric 
line from the city to the Blue Mountains, a distance of some fifteen 
miles. 


MIDDLETOWN, CT.—The Consolidated Railway Company is 
pushing the preliminary work for the electric road which is to 
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run from this city to Middlefield. A gang of workmen has been 
grading for a month, and it will continue to work as long as the 
weather permits. The line will be opened for business early next 
summer. 


LITTLE ROCK, ARK.—The contracts for the construction of the 


- grade for the new Little Rock & Pine Bluff Traction Company’s 


interurban line between this city and Pine Bluff, have been let, and 
already work has been commenced on its construction. Ground 
has been broken at a point twenty-five miles from Little Rock, and 
the grading gang is working this way. 


GARY, ILL.—work has been started on the line of the Gary & 
Interurban Railway Company, in the new town of Gary. The road 
will extend for three miles along the main street, connecting with 
the various railroads. Following is the board of directors: Frank 
N. Gavet, Whiting; M. N. Castleman, Gary; C. B. Manbeck, Whiting; 
W. E. Schrage, Whiting, and J. A. Gavet, Hammond. 


BOSTON, MASS.—The railroad commissioners have received a 
petition signed by William S. Loomis and others, being a majority 
of the directors of the Holyoke Street Railway Company, asking for 
approval by the board of the issue of $120,000 in new capital stock 
in order to enable the street railway company to liquidate its bonded 
indebtedness assumed by the purchase of the Amherst & Sunderland 
Street Railway Company. No date has yet been fixed for the hearing. 


PERU, IND.—The project to build an interurban line from Peru 
to South Bend, by way of Rochester, Argos and Plymouth, to work 
in connection with the Indianapolis and Peru branch of the Union 
Traction line between here and Indianapolis, is being revived. The 
company organized two years ago, composed of Benjamin E. Wallace, 
James O. Cole, Jerome Herff and Harry Masters, of this city, has 
incorporated and Indianapolis capitalists have become interested 
in the project. 


BOULDER, COL.—The new generators for the electric cars which 
are to be run from Denver to Boulder by the Interurban road have 
been installed at Lafayette by the Norther Colorado Power Com- 
pany, and construction on the new grade for the Colorado & Southern 
between Louisville and Denver is being rushed. When this grade 
is completed the Colorado & Southern will use it for its steam cars 
and will use the present grade for its electric cars, the Colorado & 
Southern controlling the Interurban road. 


GRAND MEADOW, MINN.—A meeting of the farmers and busi- 
ness men of this vicinity was held at Grand Meadow to listen to the 
proposition regarding the sale of stock in the Dan Patch air line, 
as presented by Director McCanna, of that company. More than 
$11,000 was subscribed for stock which, with the assurance of ad- 
ditional subscriptions from farmers along the proposed route and 
the citizens of High Forest, practically guarantees for Grand Meadow 
the main line of the road. 


SPRINGFIELD, MASS.—The Springfield Street Railway Com- 
pany has filed its annual report with the state board of railroad 
commissioners. The gross earnings were $1,303,045, as against 
$999,492 last vear. The operating expenses have increased from 
$719,335 to $911,799. Last year’s dividends at eight per cent 
amounted to $156,672, while this year $168,660 was divided among 
the stockholders at the same rate. This year’s surplus is $4,968, 
while a year ago it was $2,909. 


RICHMOND, VA.—The Fredericksburg & Southern Railway has 
applied to the state corporation commission for a charter. The 
line will run from Fredericksburg to Doswell. The capital stock is 
placed at from $1,000 to $10,000. The officers of the company are: 
W. C. Whitner, president; E. J. Smith, vice-president; Alvin T. Em- 
brey, secretary and treasurer, and the following directors: William 
C. Whitner. E. J. Smith, C. W. Jones, A. P. Rowe, James T. Lowery, 
A. W. Embrey and Alvin T. Embrey. 


PROVIDENCE, R. I.—At the annual meeting of the stockholders 
of the Providence & Worcester Railroad Company officers and a 
board of directors were elected. After the regular business was 
transacted the following officers were elected: President, Walter F. 
Angell; treasurer and clerk, William A. Leete. Board of directors, 
CG. Marston Whitin, Whitinsville, Mass.; A. George Bullock, 
Worcester, Mass.; Waldo Lincoln, Worcester, Mass.; Walter F, 
Angell, Providence; Samuel S. Durfee, Providence; Lincoln Davis, 
Boston; Frank W. Matteson, Providence, 
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LIDGERWOOD, N. D.—At a meeting held at Veblen recently for 
the incorporation of a traction company to construct an electric 
line from Veblen to Lidgerwood, a corporation was organized with 
a capital of $500,000, with E. A. Movius and J. H. Movius, of this 
city; B. P. Hammerstad, Aaron Anderson, Ole P. Akre, J. B. Holsey, 
H. J. Hanson, P. L. Peterson and George F. Anderson as the first 
board of directors. Arrangements for a survey will be made at 
once. There is a large freight and passenger business to be handled 
by the line as soon as it is ready for traffic. 


CHARLESTON, S. C.—At a meeting of business men the project 
of constructing and operating an electric railway between Charleston 
and Summerville was endorsed and a committee was appointed to 
cooperate with the promoters in securing the building of the road 
by the reorganized Charleston-Summerville Electric Railway Com- 
pany. The city council recently granted the petition of the company 
for an extension of its franchise for two years from December 28, 
1907, conditioned, however, upon the company giving a practical 
demonstration of progress in construction within the coming six 
months. 


HARRISBURG, PA.—The charter application of the West Chester 
& Wilmington Electric Railway Company, with a capital of $54,000 
and headquarters at West Chester, has been approved by Governor 
Stuart. The company will build a line from West Chester to the 
state line between Pennsylvania and Delaware through West Goshen, 
Westtown, Thornburg and Birmingham, Chester county, and Birm- 
ingham and Concord townships, Delaware county. Thomas E. 0’Con- 
nell, of West Chester, is president and a director of the company. 
Other directors are: C. P. Faucett, Westtown township; James A. 
Kirkpatrick, Birmingham; Charles Gleason, Brandywine Summit: 
Wills Passmore, Brandywine; F. Harvey Day, Talleyville, and M. 
A. O'Connell, West Chester. 


FOND DU LAC, WIS.—A crew of surveyors is at work on the 
proposed Fox River Valley line, in the neighborhood of Cedarburg. 
Although this line will be built independently of the proposed in- 
terurban line from Fond du Lac to Appleton, promoted by Jobn 
M. Saemann, of this city, it will be a part of the same system. 
The Fox River Valley line is to be built from Milwaukee to Cedar- 
burg and Fond du Lac and connect with the new interurban line 
which will run from Fond du Lac, through Taycheedah, Peebles, 
Calumet Harbor, Calumetville, Stockbridge, Brothertown, Clifton. 
Sherwood and then to Appleton. The survey for this section has 
already been completed and is for a direct line from Fond du Lac to 
Appleton around the east shore of Lake Winnebago. 


SPRINGFIELD, ILL—At a meeting of the stockholders of the 
proposed St. Louis, Terre Haute & Quincy electric line it was de 
cided to remove the headquarters of the company from this city to 
Quincy. Some amendments were also made in the by-laws of the 
company. Quite a number of the stockholders and directors of the 
road were present and new directors were elected. The new di- 
rectors are: Edwards Yates, of Springfield, president; H. C. Simons, 
of Virden, vice-president; F. W. Kollenberg, of Quincy, secretary and 
treasurer. Other directors of the proposed road are: F. W. Fick, 
of Quincy; S. P. Landerast, of Quincy; J. A. Wible, of Kansas City; 
J. E. Hogan, of Taylorville; J. F. Fullbrucker, of Quincy;, Elsa 
Williams, of Pittsfield; W. N. Huffman, of Baylis; J. A. Cheney, of 
Taylorville, and Loren C. Cox, of Quincy. The promoters are con- 
fident that the road will become a reality. 


PORTLAND, ORE.—Articles of incorporation for the Portland, 
Eugene & Eastern Railway Company, which were prepared in Salem, 
have been filed with the county clerk. The articles state that the 
company is organized with a capital stock of $1,000,000 for the pur 
pose of building a system of railways from Portland south through 
Salem and Albany to Eugene, and from Eugene east to Springfield, 
thence up the Mackenzie river valley, and through Primeville to 
connect with the Oregon Short Line at Ontario, in Eastern Oregon. 
Branch lines to be built from Eugene to Florence and to Cottage 
Grove and Corvallis; also from Salem east to Mehama, and west 
from Salem through Dallas to Yaquina City on the coast. The 
company is authorized to use steam, electricity, gas, compressed alr 
or any other manner of generating motor power, and to build steam- 
ships, wharves, deal in real estate and timber land, and exercise 
all other rights usually exercised by railroad corporations. The in- 
corporators are: J. A. Storey, J. C. Bracher, A. V. Welch, B. W. 
Hall, G. Bracher and John H. McMurray 
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INDUSTRIAL ITEMS. 

THE COLUMBIA ELECTRIC METER COMPANY, 36 West 
South street, Indianapolis, Ind., will be pleased to send descriptive 
literature describing its type “A” direct or alternating-current 
meters. 


THE PHILIP CAREY COMPANY, Cincinnati, Ohio, has pub 
lished a handsontre catalogue devoted to carbonate of magnesia 
and asbestos coverings for engineering auxiliaries. This catalogue 
is replete with interesting information concerning practical applica- 
tions of this material, and will be sent to any one interested upon 
request. 


THE CLING SURFACE COMPANY, 1032 Niagara street, Buffalo, 
N. Y., has issued a very interesting and instructive booklet entitled 
“The Treatment of Belts and Ropes for Service and Profit.” This 
takes up in detail the treatment of belts of all kinds of fibre, and 
will be found of particular interest to superintendents, engineers 
or belt men. 


PARKER & LEE, 20 Broad street, New York city, announces 
that the firm will be dissolved on’ December 31 by the retirement 
of Ivy L. Lee. The business will be continued at the same address, 
George F. Parker, for this purpose, having associated with himself 
Charles A. Bridge, hitherto manager, under the firm name and 
-title of Parker & Bridge. 


THE PENNSYLVANIA RAILROAD COMPANY, New York city, 
announces that it will continue the policy inaugurated of furnish- 
ing to the public prompt and accurate information of interest rela- 
tive to its affairs, and that Ivy L. Lee, who retires from the firm 
of Parker & Lee on December 31, will, on January 1, 1908, enter 
the service of the Pennsylvania company, to have particular charge 
of the work of publicity, which the firm of Parker & Lee has hitherto 
conducted. 


THE EDWARD E. CARY COMPANY, 59-61 Park Place, New 
York city, is the sole importer of “Fabius Henrion” carbons. These 
carbons are made for direct-current enclosed and open arc lamps, 
for alternating-current arc lamps, and for moving-picture-machine 
lamps. The carbons are also very popular for use with flame arc 
lamps. The carbons are also very popular for use with fiame arc 
or white light. The company will be pleased to submit full infor- 
mation upon request. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued two new booklets entitled, respectively, “The 
Exide Battery Book,” of interest to users of electric vehicles, and 
“The Exide Sparking Battery Instruction Book,” giving instructions 
and information applying to the 1908 model “Exide” sparking 
battery for gasolene vehicles. These booklets will be forwarded 
upon application to any of the sales offices of the Electric Storage 
Battery Company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
please to send bulletin No. 1203, entitled “Allis-Chalmers Rolling 
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Mills,” to any one interested. This contains valuable data on a type 
of bearing for fast-running machinery which has been developed 
by the Allis-Chalmerg Company. The bearings described are self- 
aligning, are housed the same as the journals of an electric generator, 
are kept perfectly clean, and will not spill oil. The company states 
that positive lubrication is assured at all times and that the oil 
will not foam at any speed. 


THE R. E. HARDY COMPANY, 86 Watts street, New York city, 
announces the placing on the market of two new spark plugs. The 
first is called the “Gotham Sta-Rite,” and its chief feature lies 
in an extended shell partly closing the inner end and protecting 
the porcelain from heat, oil or soot. The porcelain has a single 
hollow tube packed with copper asbestos-filled gaskets, which can 
not become wedged. The other plug is called the No. 4A magneto 
plug, and the insulated electrode has an enlarged head equipped 
with four points, any one or more of which will serve as a jump- 
{ng point for the spark. 


THE RAIL JOINT COMPANY, 29 West Thirty-fourth street, 
New York city, is the largest producer of rail joints in the United 
States, and the application of its product to both steam and elec- 
tric railroads is growing in popularity all over the world. During 
1907 the output of the company was in excess of any previous year. 
The total quantity shipped for steam and electric railroads to date 
is more than sufficient to equip a railroad that would encircle the 
earth. From present indications the outlook for business for the 
coming year is good, and the company is hopeful of continuing its 
large output during 1908. 


THE ATWATER KENT MANUFACTURING WORKS, Philadel- 
phia, Pa., conducted an endurance test of the Atwater Kent spark 
generator for ignition purposes, at the recent Chicago automobile 
show, held at the Coliseum. The demonstration outfit included six 
“Columbia” dry cells, four spark plugs and a Jones speedometer- 
odometer. The whole apparatus was sealed in a glass cabinet and 
run by an electric motor. At the beginning of the test the batteries 
showed an average of four and one-half amperes. On unsealing the 
cabinet the batteries were found to test to an average of three 
amperes, having lost only one and one-half amperes in over 1,000 
miles. The spark generator was in perfect condition, and on 
inserting fresh cells, regular sparks were obtained without read- 
justment. 


NEW MANUFACTURING COMPANIES. 

BOSTON, MASS.—The S. S. Grady Company, Limited, of Boston, 
has been incorporated witha capital of $3,000 to deal in electrical 
machinery. Stephen S. Grady, Boston, is president, and Herbert G. 
Perry, of Rockland, is treasurer and clerk. 

BOSTON, MASS.—The Matanzas Company, of Boston, has been 
incorporated with a capital of $50,000 to engage in the manufacture 
The officers are: President, Archie N. Frost, Law- 
rence; treasurer, James L. Miller, Boston; clerk, William F. Howard, 
Boston. 


Record of Electrical Patents. 


Week of December 17. 


873,702. ALTERNATING-CURRENT MOTOR. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric Com- 
pany. A motor with distributed windings and means for vary- 
ing the number of poles of each element. 


873,703. ELECTRICALLY PROPELLED CAR OR LOCOMOTIVE. 
Edward H. Anderson, Schenectady, N. Y., assignor to General 
Electric Company. A combination of a motor-generator and a 
group of series motors. 


873,706. MOTOR TRUCK. Asa F. Batchelder, Schenectady, N. Y., 
assignor to General Electric Company. The truck forms part 
of the magnetic circuit of the motors. 


873,714. DYNAMOELECTRIC MACHINE. Joseph L. Burnham, 
Schenectady, N. Y., assignor to General Electric Company. A 
machine with divided poles. 

873,715. ELECTRICAL ACCUMULATOR. Charles Busch, New 
York, N. Y. Diaphragms are used, the openings being filled 
with capillary material. | 

873,721. TRANSFORMER. Jesse Coates, Lynn, Mass., assignor to 
General Electric Company. A design of transformer core. 


873,729. THROTTLE-RELAY. Archibald S. Cubitt, Schenectady, 
N. Y., assignor to General Electric Company. Two coils, one 
in series and one in shunt with the motor, control a throttle- 
relay. ; 


873,737. AUTOMATIC CUT-OUT FOR ELECTRIC CONTROLLERS. 
Arthur C. Eastwood, Cleveland, Ohio. A magnetic circuit- 
breaker. 


873,741. SWITCH-OPERATING MECHANISM. Edwin E. Freder- 
ick, Bellevue, Pa., assignor to the Frederick-Elder Company, 
Incorporated, Pittsburg, Pa. A switch. 


873,751. CONDENSER. Nelson S. Hopkins, Fort Wayne, Ind., as- 
signor to General Electric Company. A split condenser. 


873,757. TRANSMITTING DEVICE FOR ELECTRIC TELEG- 
RAPHY. Isidor Kitsee, Philadelphia, Pa., assignor of one- 
half to William J. Latta, Philadelphia, Pa. Means for connect- 
ing either of two sources of current to the line. 


873,778. DYNAMOELECTRIC MACHINE. Karl A. Pauly, Sche- 
nectady, N. Y., assignor to General Electric Company. A gen- 
erator with means for adjusting the time-lag of the field circuit. 
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873,780. INSULATED COIL. Charles F. Peterson, Schenectady, 
N. Y., assignor to General Electric Company. A coil of insu- 


lated wire, the insulation of which is burned off and replaced 
by heat-proof material. 


873,793. SAFETY-FUSE INDICATOR. Caroline N. Sachs, Hart- 


cae Ct. A wire in the cartridge is broken when the fuse 
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873,708.—ELECTRICALLY PROPELLED CAR OR LOCOMOTIVE. 


873,804. ELECTRIC LIGHTING. Elmer A. Sperry, Brooklyn, 
N. Y. Means for agitating a metallic-filament lamp so as to 
weld a broken filament. 

873,805. CONTROLLER. Emmett W. Stull, Norwood, Ohio, as- 
signor to Allis-Chalmers Company, and the Bullock Electrical 
Manufacturing Company. The controller shaft forms part of 
the magnetic circuit for the blow-out magnets. 

873,815. SWITCHING DEVICE FOR ELECTRIC MOTORS. John 


B. Wiard, Lynn, Mass., assignor to General Electric Company. 
A centrifugally actuated motor-switch. 


873,846. CARTRIDGE-FUSE ATTACHMENT-PLU6. Robert A. 
Cultra, Cambridge, Mass. A fuse attachment for extension 


plugs. 
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873,861.— ELECTRIC FURNACE. 


873,861. ELECTRIC FURNACE. Gustaf Holmgren, Westeras, 


Sweden. An induction furnace. 


873,890. ELECTRIC SMELTING FURNACE. William R. Parks, 
Chicago, Ill, assignor to Samuel Shaw Parks, Chicago, Ill. 
Openings in the two electrodes provide paths for charging and 
discharging the furnace. 
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13,890.—ELEcTRIC SMELTING FURNACE. 


873,935. ELECTRICAL ALARM SYSTEM. William N. Faweett, 
Brooklyn, N. Y., assignor of one-half to Max Bernstein, New 
York, N. Y. A burglar alarm. 


873,940. ELECTRICAL CONNECTION FOR HOSE-COUPLINGS. 
Frederick Hoffman, Cincinnati, Ohio. Rings are provided on 
couplings. 
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873,954. SPARKING COIL WITH MULTIPLE WINDING FOR 
IGNITION AND LIKE PURPOSES. Auguste Michel, Paris, 
France. A coil having a second winding. 


873,955. TROLLEY HEAD. Charles C. McClintock, Englewood 
Co]. A pivoted trolley head. 


873,958. METHOD OF PRODUCING HOMOGENEOUS BODIES 
FROM TANTALUM OR OTHER HIGHLY REFRACTORY 
METALS. Marcello von Pirani, Willmersdorf, near Berlin, 
Germany, assignor to- Siemens & Halske Aktiengesellschaft, 


Berlin, Germany. The metals subjected to the electrical arc 
while in a vacuum. 


’ 


$73,958.—METHOD oF Propucinc HoMoGcENEous BODIES FROM 
TANTALUM OR OTHER HIGHLY REFRACTORY METALS. 


874,016. TURN-BUTTON FOR ELECTRIC SWITCHES. Henry E. 
Leppert, New Britain, Ct., assignor to the Hart Manufacturing 
Company, Hartford, Ct. A method of construction. 


874,023. NON-INDUCTIVE RESISTANCE. James F. McElroy, 
Albany, N. Y., assignor to Consolidated Car-Heating Company, 
Albany, N. Y. The conductors are wound on insulated supports 
in opposite directions. 


874,024. ELECTRIC BELL. James F. McElroy, Albany, N. Y., as- 
signor to Consolidated Car-Heating Company, Albany, N. Y. 
An enclosed bell. 


874,025. SYSTEM OF MOTOR CONTROL. Alexander Mclver, 
Schenectady, N. Y., assignor to General Electric Company. In- 
dividual switches are closed in automatic progression. 


874,118. TELEPHONE TRANSMITTER. Carl J. Printz, Milwau- 
kee, Wis. A receptacle containing disinfectant is attached to 
the transmitter. 


874,147. THREE-WIRE MULTIPLE SYSTEM. Charles S. Winston, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A three-wire telephone system. 


874,178. CAUTERY. Lee de Forest, New York, N. Y., assignor to 
George K. Woodworth, Brookline, Mass. A method of cauter- 
izing by means of high pressure electrical oscillations. 


874,209. ELECTRIC TRANSMISSION OF INTELLIGENCE. 
Isidor Kitsee, Philadelphia, Pa. A conductor is placed in shunt 
with the return conductor to neutralize the inducing effect of 
the power wire. 


874,023.— Non-INDUCTIVE RESISTANCE. 


874,242. TROLLEY. Charles M. Rhodes, Steubenville, Ohio. The 
wheel is allowed axial movement. 


874,245. LAMP SOCKET. John J. Rooney. Scarsdale, N. Y. The 


socket proper is enclosed in a tube which is sealed with insu- 


lating material. 


874,345. TROLLEY. George Keresztes, Pittsburg, Pa. A wheel 
with extended sides, conical in shape and grooved. 


874,372. ELECTRICAL SIGNALING DEVICE. James P. Williams, 
Latonia, Ky. A block-signaling system. 


874.373. TRACK GAGE. Edgar W. Fordyce, Anniston, Ala. An 
electric alarm gives warning of variations from the true gage. 


874.374. APPARATUS FOR ELECTRODEPOSITING METALS. 
Wilhelm Miiller, Offenbach-on-the-Main, Germany, and Charles 
R. Murray, Chicago, Tl., assignors to Actiengesellschaft fur 
Schriftgiesserei und Machinenbau, Offenbach, Germany. Means 
is provided for moving the articles being plated. 
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HIGH QUALITY IS THEIR DISTINGUISHING FEATURE 


If you want to create new business try “Diamond H” Switches and see how well they satisfy. | 
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the “Chloride Hccumulator” 


IN TELEPHONE SERVICE MRIS Now 


The Standard 


It is furnished by the Leading Telephone Manufacturers and used by the 
Principal Operating Companies 


OVER 75,000 CELLS ARE IN OPERATION IN THIS SERVICE 


Bulletin 103 gives suggestions on its installation, care and operation 


THE ELECTRIC STORAGE BATTERY CO. 


The “Chloride Accumulator” PHILADELPHIA _ The “Eride” Battery 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA SAN FRANCISCO TORONTO 


(1) 
See our Exhibit at the Electrical Show, Chicago, January 13-25, 1908. 
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New York & Ohio Company, Warren, Ohio 
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, i The instrument illustrated here is designed for use on alternating-current circuits only 

within the ranges covered by our price list. This instrument i' small and neat in appearance, case being 

f furnished in full black japan. It will be found very useful in small isolated plants, being economical 
tei both in price and size. | 

eT IEE All systems are electro-magnetic, the voltmeters having front connections and the ammeters back 

connections. 

This instrument is absolutely accurate in calibration, containing the same tystem as is employed 
in our other electro-magnetic instruments. They are not, however, dead-beat. These instruments are 
shielded from the effects of external magnetism, and cases are dust proof. 

These instruments can not be furnished in other than standard finish. 


Catalogue 14 describes our complete line of Portable and Switchboard A. C. and D. C. Instruments 


KEYSTONE ELECTRICAL INSTRUMENT COMPANY 


NINTH STREET AND MONTGOMERY AVENUE, PHILADELPHIA, PA. 
(23) New York, 39 Cortlandt Street Boston, 170 Summer Street Chicago, Minerallac Co., 839 Monadnock Block 
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TO RECULATE THE LOAD 


STORAGE BATTERIES SAVE POWER 
l 


The function of a storage battery is to equalize the load on the generators during sudden 
fluctuations in power demand. The plant that contains an efficient storage battery need never worry 
about falling down in an emergency, the BATTERY WILL TAKE CARE OF THAT. 


The GOULD STORAGE BATTERY possesses points of superiority for this service that make 
it unique. These advantages are brought out fully in our illustrated bulletins, which should be in the 


hands of every power plant operator in the country. Advise us of your problem and our engineers 
will take up the matter in detail, submitting full reports and estimates. 


Main Office: 341-347 FIFTH AVE., NEW YORK CITY 


f SALES OFFICES: 
BOSTON, 89 State St. CHICAGO, Rookery Bldg. SAN FRANCISCO, Monadnock Block TORONTO, ONT., 62 Wellington St., W. 


Works: DEPEW, N. Y. 


ARCO” 


High-Grade Imported German CARBONS 


for Enclosed Arc Lamps 
NONE BETTER 


Utility Box 


SOMETHING NEW 


Makes it unnecessary to carry a 
stock ef many special fittings 


ONE BOX SERVES ALL PURPOSES 
APPROVED BY UNDERWRITERS 


Can be used in open work wherever an outlet or junction is required. 
Stock Ready for Delivery 


,»BOSSERT ELECTRIC CONSTRUCTION CO 


FLAMING ARC LAMPS 


Sole Importers 


L. E. FRORUP Æ, CO., 252 Greenwich street 


NEW YORK 


(1) 


„Utica, N.Y. 


DO THE WORK 


UNDER ALL CONDITIONS AND HARD SERVICE 


WRITE FOR CATALOGS AND PRICES 


: ioe N B. C 
National Battery Unit 
Comy Cty SToR, CE BATTE” 


GENERAL OFFICES AND WORKS: BUFFALO, N. Y. 


TORAGE BATTERIES 


DEPOTS AND OFFICES IN ALL LARGE CITIES 


Flame Carbons « an makes o 


4 ELECTRICAL REVIEW Vol. 51—No, % | 


i 


a 
e a 


December 28, 1907 ELECTRICAL REVIEW 


S$ | SOT ai 
THERE’S A REASON 


Why D. & W. Fuses are used wherever safety is the first consideration. 


OUR No. 12 D. & W. CATALOGUE EXPLAINS IT 


We have yet to learn of a case where D. & W. Safety Devices have been 
discarded after having once been given a thorough test. Want the catalogue ? 


Central Clertric Company, 


General Western Agents It’s impossible to pull the cover without 
264°266-268-270 Fifth Avenue, Chicago instantly breaking all the circuits. 


WESTINGHOUSE LAMPS 


Metallized Filament | 
High Efficiency Types 


2% Watts per Candle 


g 
‘ 
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- NEW YORK 
50 Watt Type 
B WE- you take advantage of this opportunity 
to learn, without any expense to you, of a 
tape without lumps or pinholes, with the greatest in- 
sulating and adhesive qualities, and with exceptional 
ut strength and durability? Then tear or cut off the 
coupon in lower right-hand corner, fill it out and mail 
to nearest Branch and you will receive a liberal sample 


= w tt 


of J-M FRICTION TAPE, so that you can test it in 
competition with any other and satisfy yourself of E 
its superiority. as 


WRITE NEAREST BRANCH FOR FREE oo 
SAMPLE AND BOOKLET F.423 ao <9 


N 
QW H.W. Joans- 
x ge MANVILLE Co. 
; He $ Gentlemen : 
A Please send your 
H. W. JOHNS - MANVILLE CO LÆ" booklet F428 and tre 
° @ . e LF 


i. sample of J-M Tape. 
Manufacturers of Asbestos aad Magaesia Products Oe 


Asbestos Roofings, Packings, Electrical Supplies, Etc. < = . > (NAMCscdes. E E 
: Bost Philadelphia wv = Address....... dik ie Se E E E 
st Achy Pittobers y cr and alo Baltimore # k re 


Buffalo 
New Kansas Miassepalie Saa Francisco Los Angeles 
Siu Dallas Loadea P 
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The Leeds & Northrup Co. 


4901 Steaton Avenue, Philadelphia 
Monadnock Block, Chicago 


SS 


curate instruments for the convenient 
measurement of resistance and location of 
faulta. 


We make a complete line of Cable Testing 
ng Apparatus for 
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Electrica easuring Instruments 


HOW ARE YOUR BATTERIES ? 


The “Connecticut” pocket meters will tell you. 
Two METERS IN ONE 
0-6 volts—0.30 amperes . . $6.00 
Ammeter Only—0.30 amperes- $4.00 
The ampere side is used for testi d d wet 
batteries, the voltage Side for storage atten 
ACCURATE, DURABLE, LOW IN PRICE 

CONNECTICUT TELEPHONE & ELECTRIC CO. 
MERIDEN, CONN., U. $. A. 
Send for circular No, 49 


BIJUR PLATES ponr 


ASK US WHy BUCKLE 
OR 
GENERAL. 
STORAGE BATTERY CO LOSE 


42 Broadway, N. Y. 


Boonton, N. J. CAPACITY 


Stationary and Sparking 


Batteries 


For All Purposes 


WRITE FOR CATALOGUE 
AND ESTIMATES 


Che Zoar Storage Battery Zo. 


a 8 
Insnlating, Cabling 
a a 
and Stranding Machines 


Rubber Miji Machinery 
Hydraulic Machines 


Aiton Machine Company 


å hik ` ane Vice-President 
Works: Harrison, N. J. 


The L. & N. Portable Testing Seta are àc- 


reasonable price. 


. 49 
Are not so expensive that they 
cannot be entrusted to‘ ondigary 


workmen, . . ay 
res, 


We manufacture a f ine of 
Portable and Switchboard In- 
struments, and ship the: same 


day order is received. 


DONGAN ELECTRICAL INSTRUMENT CORPANY 


New York Office, 136 Liberty St. ALBANY, N. Y. 


SCRAP 
PURCHASED g 


Contacts of All F orms. Wire for Wireless Telegraphy. 
Resistance Wire. Wire and Sheet for All Purposes. 


AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


TMETERS AND AMMETERS 


° ter 1K’ 

LR SWITCHBOARD TYPE. Round Pattern, 5° diame 

fe N thick. Specially designed for small installations sf 

E . PORTABLE TYPE. Rectangular Pattern. Compact ma 
to fit the pocket. Accurate enough for a stan 


Write for Catalog. 
L. M. PIGNOLET 
T8 CORTLANDT STREET. 


NEW YORK 


Ta Sa ny 5 


| a — Ss ee ee 
‘COMMONWEALTH EDISON Come: 


REPAIR SHOPS 


‘76 MARKET STREET, CHICAGO. à 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


DYNAMOS. ARMATURES MOTORS, ARC LAMPS AEDO YLA 
High-Grade Machine Work of al kinds, Corresscra 3 


“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published ia the Seuth, 
and as an advertising medium for those wishiag te 


reach all the industries, this journal is unexcelied 


Vol. 51—Xo, 5 
You Have Beer Waiting Fort 
| e DB. 
| A Bera Po pge 
ly accurate and dead ‘oe, at 
i A 6. e 


SUBSCRIPTION PRICE, $1.50 PER YEAR 
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if you are among the few who are not using 


COLUMBIA 


Enclosed Arc Carbons in your lamps, advise 
sizes used, and we will send you enough 
FREE OF CHARCE to make a test. 


NATIONAL CARBON Co. CLEVELAND, OHIO 


CONTRACTORS PREFER THEM, ARCHITECTS SPEOIFY THEM 


= APPROVED BY UNDERWRITERS LABORATORIES 
“UNION” Mies A Diz i 
ForOLD and NEW WORK | Maa aS 3 


Best constructed switch box made, 
fitted with reversible ears, and are 
easily reversed, see illustration. Takes 
all makes of switches and receptacles 
and made in following depths, 2”, -- 
2 1-2’, 3”, 3 1-4”, 3 1-2’ finished in Type “AA” AA’! 2 Gang Spacer 
black enamel. PATENTED April 2d, 1907. 
See our exhibit at the Electrical Show, Chicago, January 13-25, 1908. 


CHICAGO FUSE WIRE & MFC. COMPANY, cnicaco ana NEw york 


New Reversible Ear 
Furnished 
When Spec.fied 


Always Ahead 


New Yost Socket || \\ __ Flashers for 
Spectacular Effects 


Streak of Lighting Effects Jumping Rabbits 
Crawling Snakes Chasing Squirrels 
Running Rats Writing Effects 
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@ We originated the snap lock. | 
C. Now note the latest feature. RR 
@ See that bead under the cap edge? sy tg te Pinko 


C. Adds Strength and Beauty. Cheapest Simplest and Best 
c. Better get full particulars. aunt ee ree 


The Electric Motor & Equipment Co. 


Newark, N. J. 


The Yost Electric Mig. Co. 


TOLEDO, OHIO 
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IT ISNT NECESSARY TO SAY VERY MUCH ABOUT 


VICTOR INSULATORS 


THEIR HIGH QUALITY SPEAKS FOR ITSELF. 


A thorough trial will do more to convince 
you of their superiority than a whole page 
full of words. 

This is evidenced by the fact that the most 
eminent engineers are now specifying them 
for high voltage. 


INSURANCE at 6,600, 
or 16,000, or 33,000, as 
well as 100,000 Volts. 


Our line includes every known type for every 
purpose. 


Send for THE INSULATOR BOOK” 


THE LOCKE INSULATOR MFC. CO. 


VICTOR, N. Y. 


Advertisers represented in the ELECTRICAL REVIEW cover 
the “‘Cream” of the Electrical Industries. 

The active, representative men of Central Stations, Isolated 
Light and Power Plants, Electric Railways, Telephone Ex- 
changes, Supply Houses and Electrical Contractors, read 
the ELECTRICAL REVIEW. 

Its rates for advertising space are as low as is consistent 
with the service it offers. 
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BUILDERS OF 


STEAM TURBINES AND GENERATORS 


IN CAPACITIES FROM 500 K. W. TO 20,000 K. W. 


In articles published by the technical press attention has been called to the Special Features which have given our 
Steam Turbines the commanding position that they now occupy. 

The Revolving Field Alternators that are direct coupled to these machines have been equally well designed to meet 
the specific conditions of turbine operation. They are built by us in such a manner as to give high efficiency combined 
with simplicity and compactness, and especial attention has been paid to the selection of material and methods of 
construction which will insure Absolutely Safe Operation at high speeds. 


1000-K. W. Allis-Chalmers Steam Turbine and Generator. 


Among the Principal Features of Design embodied in Our Generators are: 
ROTOR STATOR 


Field Core built up of steel discs, each in one piece, Completely inclosed type, eliminating noise of 


or of steel forgings, giving high magnetic permeability 
and great strength. on 
oils placed in radial slo's, thereby avoiding side 
pressure on slot insulation and the complex stresses re- 
sulting from centrifugal force, which, in these rotors, 
acts normal to the flat surface of the strip winding. — 
Coils firmly held in slots by bronze wedges, making 
the surface of the rotor a smooth cylinder, reducing 
windage losses and insuring quiet operation. 
End connections securely held by chrome nickel- 


steel rings. 


operation. 

Positive Ventilation. 

Coils completely wound and insulated before being 
placed on the core, thus obviating the risk of defective 
ventilation. 

Stator windings placed in open slots, rendering coils 
readily removable. 

End connections firmly braced, preventing deforma- 
tion of coils in case of short circuit. 

Effective forced lubrication and arrangement of 
oil guards. 


SHAFT 
Shaft carefully proportioned to avoid vibration, and complete rotor perfectly balanced. 
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MAGNET, OFF] 


OFFICES AND 
WAREHOUSES 


WINDING MACHINERY 


FOR INSULATING WIRE 


American Insalating Machinery Go. 
N. W. Cor. Hancock and Oxford Streets 
PHILADELPHIA, PA. 


H. N. FENNER. PRESIDENT 


HAZARD MANUFACTURING COMPANY 


NEW YORK PITTSBURG 


WHEN ADDRESSING ADVERTISERS, PLEASE MENTION THIS PAPER, 


NEW ENCLA 


MACHINERY For NSULATING ELECTRICAL WIRES 
Braiding, Taping, Winding, Twlaning, Cabling, 


304 PEARL STREET, 
aa Se 
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India Rubber & Gutta 
Percha Insulating (o, 


= | HABIRSHAW 
i Red Core Wires 
Used Throughout 


OFFICES 


WORKS 
253 Broadway | Yonkers 
N. Y. City N. Y. 


aema, |THE PHOSPHOR BRONZE SMELTING 00. Lv’ 


= TELA A 
' 2200 ASHINGTON AVENUE, PHILACE 


ELEPHANT BRAND 


' 4 R PAPERS Da 
: ae INGOTS, CASTINGS. WIRE. RODS. SHEETS. Et 
— DELTA METAL — SINGS | 
CASTINGS STAMPINGS ano FOR ! 
REG. U.S PAT OFF. sot ter U S 


ORIGINAL ano Sore Mantes n? 


PA. ATLANTIO INSULATED Wiem ann Oasis 0 
S AND CABLES 


AND 
FOR SUBMARINE, AERIAL, UNDERGROUND 

INTERIOR USE 
FAOCTORy 


CHICAGO 


NEW YORK CIT? 


ND CABLES 


ECE. 
National India Rubber Co, Dynamo & Motor 
Factories and General Offices: BELLEVILLE, N. J. 
BRIS a 7 
mn i Direct Current Dynama 
Kew York 


Motors, 2 E.P. 
Chicago Boston Bufalo Baltimore Trade-Mark and Mo 


J. F, BLAUVELT, Aarm, 


RUSSELII, W. KNIGHT, TREASURER 


ND BUTT COMPANY 


F 


Stranding, Pelisbing and Measuring Machines, 
FINE CASTINGS A SPECIALTY 


~ PROVIDENCE, R. I U. 8. A 


Cable Covering Braiders 


— 
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REG. U.S. PATENT OFFICE 


The Standard for Rubber Insulation 


If you cannot control 
the course of the electric 
current, the value of even 
the best electrical appa- 


ratus is lost 

Use Okonite and you 
will secure the service you 
have a right to expect 
from an Insulated Wire 


THE OKONITE COMPANY, Limited 
253 Broadway 
New York 
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WACNER ‘ELECTRIC MFC. CO. 


Malin Office and Factory, St. Louis, U. 8. A. 


SINGLE-PHASE MOTORS 


The Wagner Single-Phase 7 tag \ Ti: | We ps _ pandai 
Motor is everything "A ie > OR” o ae sgh 
that a good motor Hag: |) Beer) | solicitor 


- should be Ses) Bulletin No. 75-C 


up again very quickly if you will post your solicitors on WAGNER SINGLE-PHASE MOTORS. A 
Do your solicitors know Wagner Single-Phase Motors will handle any load pulled by a goo 
Manufactured in constant and variable speed, horizontal and vertical shafts, back-geared and standard types. 


AUTOMATIC STARTERS 


Sliding 
Contacts 


MOTOR AND BLACKMEN 
EXHAUST WHEEL 


SEND FOR BULLETINS 


Diehl Manufacturing © 


ELIZABETIPORT. New ee 


BRANCHES: 
BOSTON ONIOAGO 


SUNDH ELECTRIC CO. 


k 
111 Cedar Street, New pie = 
Automatic Starters for Direct and Alternating 
WRITE FOR INFORMATION 


MEW VORN PHILADELPHIA 


BALTIMORE 


M ild this 
Your load line will drop off when the Christmas lighting load of the downtown stores ceases. You can bui 


a O O 


nen a ELECTRICAL REVIEW g 


j- 


a ate D Wo 


WESTERN: ELECTRIC) 
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THE MOST 
DESIRABLE 
MERIDIAN 
CLUSTER 


CONSIDER THESE 3 POINTS 


—The inverted cone— —our patent. 
SN Absolutely uniform distribution of light. 
3—Low cost of installation. 


WRITE FOR BULLETIN 63 


FEDERAL ELECTRIC COMPANY 


130 West Lake Street 23 >: CHICAGO, ILL. 


SEE OUR EXHIBIT AT THE ELECTRICAL SHOW, CHICAGO, JANUARY 13-25, 1908 


\\ 


We carry a large 
stock of this cord on 
hand at alltimes with 
either the silk, cotton 
or worsted coverings. 
It is furnished with 
either the //,," or the 
!/s4" insulation. Our 
Standard colors are 
green and yellow. 


We ship 86% of all our 
electrical supply or- 
ders the same day we 
receive them and 987 
within 36 hours. 


— — 
— 


CONTINUOUS 


A and satisfactory service can only be had 
by using the best and most sub- 
stantial insulators. 


HEMINGRAY 


STANDARD SCREW GLASS INSULATORS are used by the most suc- 
cessful telephone, telegraph and power companies in the world. 


There’s a reason for this, 
Do you want to know why ? 


SEE THE TEATS ON THE PETTICOAT 


HEMINGRAY GLASS COMPANY 


Established 1848. Incorporated 1870. 
COVINGTON, KY. 


Factories, MUNCIE, IND. 


SEND FOR C/RCULAR 
AND PRICES TO-DAY 
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Of course the price is a large 
factor in the purchase of Conduit, 
but you can't buy “ Camp” guality 
Conduit for any less than “ Camp” 
price. 

And you can't afford to use any- 
thing /ess than “Camp” quality, no 
Lc Se DE Sai - ae matter what the price. 

E E ees F That doesn’t mean that “Camp” 

prices rule high. On the contrary, 
our volume of business and the 
location of our factories enable us 
to be generally well “inside.” 

We merely want to point out 
that quality as well as price must 
be considered to make the best 
investment. 


> l + | on f 
i | 4 
7 ` ; R ! ; . 


CAMP CONDUITS STORED AT ANTWERP FOR USE BY THE BELGIUM GOVERNMENT 


THE H. B. CAMP CO. 


MAKERS OF THE BEST CLAY CONDUIT 
Flatiron Building, New York Fulton Building, PITTSBURGH 
Commercial National Bank Building, Cuicaco 


D & W FUSE COMPANY 


PROVIDENCE, R. I. | 
Enclosed Fuses and Cut-Outs Deltabeston Magnet Wire 


GILPIN. V. GC. | ELECTRICAL CONDUITS 
120 LIBERTY STREET, .- _ ANDO FIVEW YORK 


REPRESENTING 


ASK ANY COMPANY. 
WHOSE WIRES ARE 


G. M. Gest 


EXPERT ELECTRICAL 


ROUND WHAT AMERICAN CONDUIT MFG. CO. STEEL CITY ELECTRIC CO. 
Mpi XPERIENCE CONDUIT CONTRACTOR ENAMELED STEEL CONDUIT ‘STAR’ RUSHINGG, LOCK-NUTS, ETC. 
TH ALPHADUCT COMPANY SCRANTON BUTTON CO. 
277 Broaoway, N. Y. NON-METALLIC FLEXI@LE CONDUIT MOULDED ELECTRICAL FITTINGS 


HAS B EEN CINCINNATI, OnHio PRATT CHUCK CO., “ELECTRO -GALVANIZED PRESSED GTEEL OUTLET GOXES 


UNDERGROUND TRANSMISSION 


WITHOUT CONDUITS OR LEAD INCASED CABLES 
THE ONLY SUCCESSFUL SOLID SYSTEM 
FOR UNDERGROUND TRANSMISSION UNDER ANY VOLTAGE 


CHEAPEST TO INSTALL NO MAINTENANCE EXPENSE 
PERFECT SAFETY PERMANENT 
UNAFFECTED BY CHANGE OF TEMPERATURE OR OLIMATIC CONDITIONS 


FOR TELEPHONE, TELEGRAPH, RAILWAY POWER WRITE US FOR ESTIMATES 
WE ALSO MANUFACTURE WEATHERPROOF WIRES AND CABLES . 


DIELECTRIC COMPANY OF AMERICA 


CHICAGO ORPI? J24 Ngarhborn St) Chtearn, DI, BELLEVILLE.. NEW JERSE Y 


o_O eee eee ce ee ee ee ee 6 eee, 


December 28, 1907 ELECTRICAL REVIEW 15 


sites 


‘Two new kinds of 
glass for inner arc 
globes: 

“THERMO,” high 
temperature—heat re- 
sisting. 

“ALBA, semi-trans- < 
lucent with least loss J 
of light. REE MAE EAA 

Catalogue on appli- mtas ho ate 
cation. 


7 \deal 
incom- 
parable 
illumina- 
tion 

For all 
purposes 
3—5 amp. 
500—1000 
C. P. 


TRUE COLOR DETECTOR 


a CLOCK WORK 


“te : for is “ted Aret tee eal 
FOR INSIDE & OUTSIDE 
ILLUMINATION xr 


WRITE FOR PRICES e 
AND PARTICULARS 


Macbeth-Evans Glass Company, Pittsburgh, Pa. 


| 


festern Union TELEPHONE 4073 BEEKMAN 


Nil jn 


“CIRCULAR LOOM” 


The best interior wirlag demands the use of ‘‘ CIRCULAR LOOM ” 


Í 


TRADE 


REGISTERED T 


a ae Pe ES wherever flexible conduit is to be used. There Is no substitute, 
i ai or no valid reason for not using it. It’s use means an actual 
saving. 


SEND FOR SAMPLE 


y | “ELECTROOUCT” | 


Used throughout the world as a racewsy for electric wires. 
The enamel! is elastic, also acid proof, water proof, rust 
proof, not affected by the greatest extremes of temperature 


SEND US YOUR SPECIFICATIONS. 


THE ORIGINAL ENAMELED STEEL CONDUIT | 
all 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS., U. S. A. i 
MARK 
REGISTERED 

NEW YORK—R. B. Corey Co., 39 Cortlandt Street 
SAN FRANCISCO-John R. Cole Co., 766 Folsom Street 
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Beginning in the January 18 Issue 


the Electrical Review 


THREE IMPORTANT ARTICLES ON POWER-PLANT PRACTICE 


By FRANK KOESTER 


Member Verein Deutscher Ingenieure, Associate Member American Institute of Electrical Engineers, 
Consulting Engineer, New York City 


For Capitalists, Consulting Engineers, Operating Station Managers, 


Architects, Contractors and Students 


Article No. 1 


Management and Efficiency of the Designing Department, and Its Bearing Upon the First 


Cost and Economy in Operation of Steam-Electric Power Plants. 


A discussion involving decidedly original ideas and based on authoritative data and wide experi- 
ence. This article is especially valuable to capitalists, consulting and contracting engineers, as well 
as their employés, from the manager to the draughtsman. 


Article No. 2 
Testing of Steam-Electric Power Plants. 


A series of chapters giving the different methods of testing the equipment of the boiler and gener- 
ating rooms and a complete report of the different tests. Mr. Koester, in Vol. L of the Erec- 
TRICAL Review, Nos. 16, 17 and 18, designed a 1,500-3,000-kilowatt steam-electric station. He 
now makes a complete test of all of the equipment entering into this plant, and gives a detailed 
explanation of how this test is carried out. The concluding chapters of the article will present, in 
concrete form, the methods of making reports and analyzing the figures arrived at. 


Article No. 3 
Steam or Electric-Driven Auxiliaries. 


A discussion of the theoretical and practical problems governing the choice of motive power for 
auxiliary machinery. This is a very important question to every one interested in steam-electric 
power plants, entering, as it does, into the design, the operation and the management. Mr. Koester 
indicates the advantages and disadvantages of both electric and steam-driven auxiliaries growing 
out of his experience as a designer and operator. 


Mr. Koester has an international reputation as a power-plant engineer. He is the author of “Steam-Electric 
Power Plants,” a treatise on the practical principles involved in the design of central light and power stations, tend- 
ing toward economy of construction and operation—a work of authority on this subject. He is also a well-known 
contributor to the EvecrricaL Review and other technical journals, as well as societies, here and abroad. In 
Europe he has been connected with some of the foremost manufacturing companies, and has recently been engaged 
in the designing and building of large and small central stations for one of the well-known New York electrical 
engineering companies. 


The Electrical Review, 13 Park Row, New York 


315 Dearborn Street, Chicago 95 Milk Street, Boston 42 Old Broad Street, London, E. C. 
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| NEW YEAR’S NUMBER 
|| JANUARY 11, ’08 


@ Especial interest will develop in this New Year’s Number as in 
addition to the service given in previous years the publishers will estab- 
lish an office at the Electric Show to be opened in Chicago two days 
later, from which office a large number of copies will be distributed, 


discriminately, to representative electrical people of Chicago and the 
West, in connection with a special subscription campaign to be carried 
on during the ten days of the Exposition. (In this number, also, 
will be presented a comprehensive review summarizing the significant 
developments which have taken place during 1907 in advancing the 
science and art of electricity. @As the issue will be the regular 
“Export and Domestic Number,” advertisers will receive the benefit 
of the extra domestic and foreign circulation, and the Chicago Elec- 
trical Show Circulation. No advance in rates will be charged. 


Chicago-Its Electric Light, Rail- 
way and Telephone Systems 


and the industrial electrical interests of Chicago and the West--and — 
the men who have created “The Electric City ”-—will be elaborately 
described and illustrated in a setting never before accomplished. 
This will be the feature of popular interest in this number, the 
‘lustrations and data will be collected by our own editors, and the 
! purpose is to show the progress and vastness of electrical enterprise in 
Chicago and the' West. oe 


The Electrical Review, 13 Park Row, New York 


315 Dearborn St., Chicago _ 95 Milk St., Boston 42 Old Broad St., London, E. C. 
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ALTERNATING CURRENT MOTORS 


I'WO-PHASE AND THREE-PHASE 


Constant Speed and Variable Speed 
High Efficiency 
High Power Factor 
Cool Running 


Burke Electric Company 
nnair 0) 


Manufacturers of 


Direct and Alternating 
Current Machinery :; 


LARGE STOCK ON HAND 
FOR SHORT DELIVERY 


Main Office and Works, Erie, Pa. 


NEW YORK PITTSBURG 
ee 26 Cortlandt Street Park Building 
Shee CLEVELAND: Adams & Downs, New England Bldg. 
à PARIE sa a KANSAS CITY: W.T. Osborn & Co. 


The ONLY Motor 


————— 


EMERSON SMALL MOTORS 


We make nothing but smMaLL motors, fans, ete.— 
No large sizes. 

Direct-Current Motors up to 2 H.P. 

Alternating Induction up to 4% H.P. 

Write for our printed matter. 


THE EMERSON ELECTRIC MFG. CO. 


ST. LOUIS, MO. York 
Eastern Office and Warehouse, 136 Liberty St., New Yo 


of purely Original de- 
à Sign for ROLLING 
ES MILL service. 


See Bulletin 85K. 


COMMUTATOR INSURANCE 
R LNU RANU 


Form W Motor, 7 1-2 to 200 H. F. 


That's what we offer, for there’s no friction or wear 
With these brushes, stance, 80 
-~ Reing <¢ ‘e gr ite insures low resis ` 
CR OC K 2 R pln A E B G O M PA N Y ar o pi aieri pad: longue weer and no greasing 
: N. J. 


HOLMES FIBRE-GRAPHITE MFG. CO. 
GERMANTOWN, PHILADELPHIA, PA. 


The Warren Alternator 
a 2 Alternator 


MANUFACTURED BY 


WARREN ELECTRIC MANUFACTURING CO. 


SUCCESSORS TO 
ectric Manufacturing Co. 


The Warren EIl] 


MANUFACTURERS OP 
Inductor and Revolving Field Alternators, 
WEMCO A.C. and D.C. Motors. 


SANDUSKY, OHIO 
Write for Bulletin No. 34. 


REVOLVING FIELD LY rE 


It will pay you to do so. 


of 
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THE DALE COMPANY 


Licensed under the 


BENJAMIN CLUSTER PATENTS 


TO THE PUBLIC AND THE TRADE: 


We hereby notify the public and the trade that 
The Dale Company has purchased a license from this 
Company to market its line of Wireless Clusters which 
the United States Circuit Court of Appeals for the 
Second Circuit (Judges Lacombe, Coxe and Ward) 


recently held to infringe the Benjamin patent. 


The Dale Company has made settlement for all 


past infringement not only by The Dale Company 
but by those who have purchased, used or sold Dale 
Wireless Clusters. | 

The Benjamin Wireless Clusters are marketed 


under the Benjamin patents owned by this Company 


. and The Dale Company is now authorized to market 


the Dale Wireless Clusters under the same patents. 


BENJAMIN ELECTRIC MFG. CO. 


CHICAGO 
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Fort Wayn 


Type ACM Arc Lamp with inner 


globe and reflector 


New York Office 


for incandescent lighting. 


Vol. 51—No, % 


e Flectric Works| 


“WOOD SYSTEMS 


Multiple A. C. Arc Lamps 


are operated from the same distribution system as used 
No extra wiring except to 
connect the lamps to the line. Lamps operate at 104 
volts line potential and take 6 amperes current. 


Type ACM 


Main Office 


arc lamps are admirably adapted for interior illumi- 
nation. They are noiseless, give off no injurious gases 
or heat and require practically no attention, aside 
from trimming. 


Bulletin 1095 will be sent by return mail if you ask us. OH 


Other Offices in 
J o,e 
40 New Street Fort W ayne, Indiana Most Large Cities 
INDEX TO ADVERTISERS 
ü B D F 
Ahlm, C. E. F.......... PEE 50 Bossert Electric Construction Co.. 4 Fahn & McJunkin. .... .---: e 
Aiton Machine Co anie ae aea 6 Brady, T. H................ < .. 28 rice a x ken i © A ee iy Federal Electric Co...... +--+: 18 
ee & Mfg. Co., F, 15 Bridgeport Brass Co............. 1 Devine Co. J. Poo OUUU qg Fergus & Con W Lee : 
American Batter Co U Prilant Electiie Co Devoe & Co. F. W p S v 28 Fibre Conduit Coparisara m 4 
American Bell Telephone Co... 4g BISON Coets onsereen l -Diehl Mig: Co. aeris aig boas oO ieri 5 
American Bridge oe t New Yor ie Brown Hoisting Machinery Co.... Dielectric Co. of Americá a A Fort Wayne Electric Works....- 
American. Circular TEA h : $ Buckeye Electric Co............. Dixon, Jos.. Crucible Co. ae 48 Fostoria Glass aan Co... 
American Diesel Engine Co...... Buckeye Engine Co............. Dodge & Day ee seat 50 Frink, I. P.. a 
American District Steam Co cdt Bunnell & Co., J. H............. 50 Dongan Electrical Instrument Co. 6 FroruP È Có., LE. 
American Electrical Heater Co. ms 48 Burke Electric Co... ..........., 18 Doubleday-Hill Electric Co S 24 G 
American Electrical Works a 1 Purnia une! & Mfg. Co..... 28 Downward Light Electric Co.. | p % 
American Engine Co........... 49 a a ae 50 Duncan Electric Mfg. Co....... General Electric Co... +... 
American Insulating Machinery Dunton Co., The M. W........... o1 General Inc. Lamp Co... 6 
CO. reese cess eee eee ceeees 10 Duvall, E. 8., Jra... 45 General Storage Battery Co- i 
American Platinum Works. ..... 6 c D. & W. Fuse Co... soan. 14 Germania Electric Lamp Co- 4, 
RTR o ia: Co.... C. & C. Electric Co Dwyer Machine Co............- ao a ra Sa wile peed i 
erican Vulcaniz br o gg MM BETIE UO..... 0.6.02. ilpin, V. C......eeeeer ere 
Arnold Company...... .. we x Camp Co., H.B.... ... See ities 14 Gould Storage Battery Uu... +: k 
Atlantic Insulated Wire &CableCo 10 E S E erdeectne 21 E Green Fuel Economizer Co...- -: 
t r . Works...... ectric U0............., 5 
a a eo wore Century Electric Co............. 22 Eck D H 
Chicago Fuse Wire & Mfg. Co.. 7 ERNO S MOOT YIRE a e © feces Gees 50 
Chicago Telephone Co........... 23 Edison Mfg. Co..............05. 45 Hallberg, J. H T i 
B Clement, Edward E.............. 59 Efandem Co............ cane Hammer, William J... -+121 
Colonial Electric Co..... ......, Eldredge Elec. Mfg. Co.......... Hanchett, Geo. T... seee 95 
Babcock & Wilcox Co ........ 50 Columbia Incandescent Lamp Co.. Electrical Accessories Co......... Hart & Hegeman Mfg. Co. ..---: i 
Baker & Co., Inc........... 24 Commonwealth Edison Co .. .... 6 Electric Cable Co................ 45 Hart Mfg. Co... .-eserrerr 
Pall Engine Co.......... ee rere . 49 Connecticut Tel. & Elec. Co...... 8 Electric Controller & Supply Co. Hartford Time Switch Co....-: i 10 
Banner Elccine Cossent, Cook, Frank B............. Electric Goods Mfg. C 45 Hazard Mfg. Co ..s.111ttt 13 
bare pase eee eae Be CO aries Hemingray Glass Co....--- aie 
Barr Elec. Mfg. Co., W. J..... Copley Square Hotel............. Electric Motor & Equipment Co.. 7 ae Co... 54 
Bates, Putnam A...... 50 Crescent Insulated Hickey Contracting Co. 18 
, Putnam A............ SE nsula Wire & Cable Electric Storage Battery Co..... 3 Holmes Fibre-Graphite Mfg. Co... 
Belden Manufacturing Co..... caw 84 O caer Bee LE deat one 54 Electrical Testing Laboratorics... 28 Ficlowhane Coss aien ee 
Benjamin Electric Mfg. Co.... . 1,19 COrocker-Wheeler Co............. 18 E ical ’ ti l ric Co., The.. 45 
Bishop Gutta-Percha Co.. .. 54 Cutler-Hammer Mfg. C lectrical Trades Exposition Co . . Holtzer-Cabot Elect 98 
Blake Signal & Mfg. Co......... 48 Cutter Co eae Sones 24 Elm City Engineering Co. .... Hubbell, Harvey... <. a 
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A Money Maker 


““ | for C WHITNEY 
a |£Or Contractors ; 
y% 
at 1 ei hd have ELECTRIC SIGNS or SHOW WIN. x : Genera 
W8 on contract, we know you can convince G sS ( ) i P t bl 
your customers that you can save a watchman's x : er NCSice y pe or a es 
salary, and also lots of worry and uncertainty. T 
THE HARTFORD TIME SWITCH x HIS line of instruments for general 
ts always on time and never forgets to turn the x testing work has among its numerous 
ao en arctan x attractive features one which permits ¥% 
© highest clase Set omas movement. i i 
The best switch in the world TYPE B—On and off daily. x of coupling any desired number in one group. 
Operation is perfect. YTE On and off daily, omite x making but a single package to be transported 
im Economical in every. way. TYPE D—On and off twice daily. ¥ whatever the nature of the work in hand. 
x The marginal illustration shows such a°group, $ 
Lies H ARTFORD TIME SWITCH CO x consisting of a voltmeter, an ammeter, the i 
ide 99 wW s ° 4 general service tool box, with its full set of * 
arron treet, NEW YORK (1) tools, and a ‘‘ utility box ” for odds and ends. i 
The whole measures but 21° in length and x 
weighs less than 15 lbs. The catches hold- * 
ing the various boxes together are rigid and X 
substantial, but at the same time readily * 
ESD & 
removable, so that the apparatus may be % 
separated for use without trouble or delay. x 
. jm Voltmeters, ammeters and wattmeters for x 
ae q P : both direct and alternating currents are 4 
l E lr. a i offered, and it is thought that there are no X 
ci] ordinary and few special commercial testing x 
E CONTINUOUS WOLHAUPTER requirements that they fail fully to meet. X 
TEB RAIL JOINT OOMPANY ; * 
Send for Bulletin * 
GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY . * 
Makers ef x 
teal oy WHITNEY 
Gird-r and 
* 
taaiating Wal Jott ELECTRICAL INSTRUMENT CO. $ł 
Made from best 
quality Rolled Steel Monadnock Block, Chicago 203 Broadway, New York X 
Pr: MACHADO & ROLLER, General Selling Agents i 
GIRDER Į x 
I bbb bbb bbb bt tt MRM NN a at 


Sereening Crashing Coa Mi Transmission R Y p R l N G 
Soreeni Coal —Coal and 

Rook Drilling Coal w Ca Ho na Sto eaenreret of 

for tho asking. Address 


THE JEFFREY MFG. CO. 
COLUMBUS, OHIO, U. 8. A. 


W247 57. 


NEW YORK 


MONEY 
SAVERS 


SLEEVINCS 


Ey 
A 


jn, 
oe. 
1% 


EAD COVERED 
CABLES 


~. INSULATIONS | 
Y 89 SOUTH ST. NEW YORK THE M. W. DUNTON CO. C22 
PROVIDENCE, R.I. 2 b | 


d CH See 


A5 ` 
Co 
A 
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Leclanche Battery Co............ 1 New trocess Raw Hide Uo........ 
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Lord Electric Co..............., ew York Telephone Co.......... 46 
Lowell Insulated Wire Co......... 1 Novelty Electric Co............. 45 
Lyndon, Lamar.............. . 51 "s 
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ee E AN Co. ........ 15 Oneida Community Co........... 
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Manhattan Electrical Supply Co.. 45 Ostrander, W. R & Co......... 46 
Marine Engine & Machine Co.... 49 P 
Marion Ins. Wire & Rubber Co.... 1 
Marshall, Albert J............... 51 Paiste Co., B. T..............008. 28 
Marshall, Wm.......... ....... 46 Partrick, Carter & Wilkins Co.... 


IF YOU WISH 
TO KNOW 


IF YOU ARB 
INTERESTED 


whic 


Everything that has been written 
you are interested 


on page 23.) 


on any special subject in 


In a simple and practical method of keeping in touch with the 
progress of your profession at home and abroad 


CONSULT 


THE TECHN 


A SYSTEMATIC 


ORDINARY EDITION 
10s. 6p. ($2.50) 
YEARLY 


pao monthly 


tance a 
proceed of 
panel on subjecta. 
articles and bee 


Sample Copy: 18. ($0.28) 


Every eerelepment in every branch of ELE 


Carefully classified according to subject, 
» and contains the with 
explanation, of all articles of mpor- 


© various new books published on 
k has already listed 70,000 


ICAL INDEX 


REVIBW OF CURRENT TECHNICAL LITERATURE 


CARD-INDEXING 
EDITION 

(Gs. Op. ($4.00) 
YEARLY 


as well as the 


CTRICAL ENGINEERING PRACTICE 


8 recorded and may be traced by, THE TECHNICAL INDEX 


M. J. FITZPATRICK, Publisher, 88 Chancery Lane, Londen 


MicCORMICK 
TURBINES 


1400 H.-P., 400 R. P. M., 160 feet head, driv- 
ing generator in power plant of the Cascade 
Water, Power and Light Company, British 
Columbia. 


Write for Catalogue if interested 
WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS 


S. MORCAN SMITH CO., YORK, PA., U. 8. A. 


(76 Federal Street, BOSTON, MASS. 
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WILLARD 
STORAGE BATTERIES 


PAIR 


THE WILLARD STORAGE BATTERY C0, 


CLEVELAND OkI9 


WE BELIEVE THAT MORE 


CENTRAL STATION managers read the 
ELECTRICAL REVIEW than any other 
publication In the world. 


ALTERNATING CURRENT 
MOTORS 


CEILING FANS 


"ropy 


CENTURY ELECTRIC CO. 


ST. LOUIS, MỌ. 


GREEN FUEL ECONOMIZER COMPANY 


Sole builders of the Green Fuel Economizer in the United States. Also 
Fans, Blowers and Exhausters, Steam Coils and the Green Alr 
Heater. Heating, Ventilating and Me Draft Apparatus. Send for 
Book “ER” on Fuel Economy and Fan Catalog. 


GREEN FUEL ECONOMIZER CO. MATTEAWAN, N. Y. 


OVER ONE THOUSAND 


WOODWARD GOVERNORS 
ror WATER WHEELS 


Have been sold ca their merits. For omal 
esd medium electric plants requiriag first- 
Class regulation the Vertical Type has se 
competitor. Write fer catalogue. 


WOODWARD GOVERNOR C0. 
656 Race St., ROCKFORD, ILL. 


Practical Illumination 


By J. R. CRAVATH and V. R. LANSINGH 


This book, dealing with the lighting of interiors by ar 
tificial means, supplies much of the needed specific data B 
carrying out in practice the principles that should be oma 
in the design of this work. Most of the information presen 
is of such a nature as to be valuable for the technical E 
and read and applied with profit by the general public as s a 

The apparatus for the production of light is not aor 
up, but the utilization to the best advantage of the light i a 
produced is treated very thoroughly. Many tables of re n : 
and unbiased tests giving information on the light erie oe 
of various illuminants with different globes, shades and ot ie 
ors are here published for the first time, so as to be are mi 
to the engineer. A large part of the book is given Ca MA 
illustrations of various lighting arrangements, with uoa 
sions of their desirable and undesirable features. The me ne 
of treatment throughout the book has been to illustrate p fk 
ciples first by specific practical examples and then from 
to point general conclusions. 


Cloth 310 Pages 400 Illustrations 


Sent Anywhere for the Price. 


Price $3.00 sot 


Send Your Orders to the 


ELECTRICAL REVIEW 


13-21 Park Row New York City 
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QUICK AND 6000 WORK 


Is the Kind That 
BURNLEY 


Soldering Paste 
(Patented) 
Will Heip You to Do 
Put up in 2 oz., 4 o0z.. te 1b., 


1 1b., 5 1b., 10 lb. and 50 Jb. 
packages. 


STICK AND PASTE 
The Burnley Battery and 


Mfg. Co. 
NORTHEAST, PA. 


DRY BATTERIES 


ELECTRICAL REVIEW 


Tests covering a period of fifteen years prove it. Recognized as the 
Standard insulating compound for armature and field coils. See that 
your specifications demand it. Information and laboratory tests 

furnished upon request. 


MASSACHUSETTS CHEMICAL Co., WALPOLE, MASS, 
Operates Walpole Rubber Works—Walpole Varnish Works 


Largest Manufacturers of Insulating Compounds and Friction Tape in the World 


Total number of Exchange Stations in service in the 
Chicago Telephone Company’s system: 


January, 1907 .. 173,974 
us 1897 .. 15,085 


Gain 158,889 


Measured Service was introduced March, 1897. Over 90¢ 
of the Stations gained during the past ten years are Measured 
Service. 8,448 Stations gained during the first three months of 
this year, of which over 924 are Measured Service. 


Chicago Telephone Co. 


203 Washington Street, Chicago, Ill. 
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ma EXPANSION SCREW} 
Y y g % wen’ 
NING OE 


Quick Labor- 
Saving Fasten- 
ings to Brick, 
Stone 
and Masonry 


orl 


Ka 


cf 
Ti 


Requires 
Smallest Drilled 
Hole 
for Insertion 
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Rochester Machine Tool Wks., Ltd. 49 Standard Underground Cable Co.. 
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Bachs Co... aa. 21 Sterling Electrical Mfg. Co....... Ward Leonard Elec. Co.......... 
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(Continued on page 24.) 


SAMSON TURBINE «| 


We show below a record of tests made in the official testing flume at Holyoke of a 35-inch SAMSON TURBINE 


which was built from the same patterns as those we sell to our customers: 


Gateage Head R. P. M. Cu. Ft. per Sec. H. P. Efficiency 
Full 15.29 194 102 143 81.08 per cent 
7-8 16.86 188 92 147 84.78 a i 
3-4 17.33 178 84 (38 83.88 se E 
8-8 17.64 176 69 liO 80.09 
a er teeny 


JAMES LEFFEL & CO., 


No. 309 Lagonda Street 


Springfield, Ohio, U. S. A. = 


p 
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Elevator 
Controllers 


Our line of elevator con- 
trollers is now the most com- 
plete on the market. We 
make controlling devices for 
all classes of freight and pas- 
senger electric elevator serv- 
ice, together with all neces- 
sary accessories, such as limit- 
switches, brake solenoids, etc. 
Send for catalog describing 
these and 2,500 types and sizes 
of other D. C. and A. C. con- 
trolling devices. 


Elevator Controller, for use in connection 
with direct current motors. (Bulletin 54) 
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Elevator Controller for aiternating cur- 
rent motor—slip ring type. (Bulletin 56) 


The Cutler-Hammer 


Mfg. Co, MILWAUKEE 


El-ctric - Controlling Devices 
for all Purposes 

New York Orrice: - 136 Liberty St 

Cuicaco Orricre: - Monadnock lock 

PittsnurG Orricg; Farmers’ Bank “1d 

Boston OFrice: 176 Federal Street 
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SAMSON 
Batteries 


The celebrated 
Open circuit 
battery which 
has maintained 
the same price 
and quality for 
eighteen years 


Samson carbons are manufac- 
tured in France. 

No. 8 especially adapted for 
telephone work. 

Insist that every element is the 
genuine ‘‘ Samson.” 

Made in four different styles— 
Nos. 1, 2, 8 and Samson Semi- 
Dry. 

Not cheapest, but least expen- 
sive. 

Beware of the many imitations. 

Tests prove it. 


SS a e IT 


We solicit correspondence re- 
garding any of the different 
styles. Pamphlets upon request. 


FOR SALE BY 


F.D.Lawrenee 
Electric Co. 


CINCINNATI - OHIO 


ADJUSTERS 
Morse, Frank W. 


Arn-CoMPRES80R8 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co. 


ALARMS, BURGLAR 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. ’ 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co 


ALARMS, Hrem AND Low 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co 


ALARMS, FIRE 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co. 


ALTERNATORS 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Fort Wayne Electric Works 
General Electric Co. : 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


ANoHORS, GUY 
Doubleday-Hill Electric Co 
Wyckoff Pipe & Creosoting Co. 


ANNUNCIATORS 
Doubleday -Hill Electric Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson 
Western Electric Co. 


ARCHITECTURAL ENGINEER® 
Dodge & Day 


ASBESTOS PRODUCTS 
Johns-Manville Co., H. W 


ATTACHMENT PLUGS 
Electric Goods Mfg. Co. 
Hubbell Inc., Harvey 


BATTERIES, PRIMARY 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Doubleday -Hill Electric Co. 
Edison Mfg. Co. 
Electric Goods Mfg. Co 
Electric Motor & Equipment Cc 
Holtzer-Cabot Electric Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 


BATTERIES, STORAGE 
American Battery Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co 
Gould Storage Battery Co. 
National Battery Co. 
Willard Storage Battery Co. 
Zoar Storage Battery Co. 


BELLS 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co 


BELT DRESSING 
Dixon Crucible Co.. Josepb 


BENDERS, CONDUIT 
Fibre Conduit Co. 


BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. 


BOILERS 
‘Babcock & Wilcox Co., The 
Morgan Smith Co., 8. 
Westinghouse, Church, Kerr & Co 


Bouts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 


Books, TECHNICAL | 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 

BoosTERs 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Western Electric Co. 

BRIDGES 
American Bridge Co 


BRIDLE Rines 
Star Expansion Bolt Co 


Vol. 51—No. 26 


Brusnes, DYNAMO 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co, 
Zurean 
ossert Electric Construction © 
Federal Electric Co. iii 
CARLE COMPOUNDS 
Massachusetts Chemical Co. 
CABLE Hangers 
Standard Underground Cable Co 
Star Expansion Bolt Co. 
CABLE MACHINERY 
Aiton Machine Oo. 
CABLING MACHINES 
New England Butt Co 
CAR HEATERS, ELECTRIC 
Simplex Electric Heating Co. 
CARBONS 
Frorup & Co., L. E. 
National Carbon Oo, 
Reisinger, Hugo 
CASTINGS 
New England Butt Co. 


Phosphor-Bronze Smelting Co., Lu. 


Crrcuit-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CLEANERS, INCANDESCENT LAMPS 
Morse, Frank W. 


CLEATS 
Blake Signal & Mfg. Co. 


CLIMBERS 
Klein & Sons, Mathias 
CLUSTERS 
Benjamin Electric Mfg. Co. 
Dale Co. 
Federal Electric Co. 
Holophane Co. 
Hubbell, Harvey 


CoaAL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 
Coat Minine MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co 
Cors, INDUCTION 


Electric Goods Mfg. Co. 
W. R. Ostrander & Co. 


CoLor CAPS 
Solar Electric Co. 
COMMUTATOR LUBRICANT 
Dixon Crucible Oo., Jos 
CONDENSERS, ELECTRIC 
Marshall, William 


CONDENSERS, STEAM 
Allis-Chalmers Co. 

CoNDUITS . ; 
American Circular Loon Co. 
American Vitrified Conduit Co 
Camp Co., H. B. 
Doubleday-Hill Electric Co. 
Fibre Soe Co. 

Gilpin, V. C. 
Jokns. Manville Co., H. W. 
National Conduit & Cable Co. 
National Metal Molding Co. 
Sprague Electric Co. 

yckoff Pipe & Creosoting Ce. 

ConDUIT BOXES 
Marshall Electric Mfg. Co. 

CoļnpDTIT Rope 
Donbleday-Hill Electric C- 

CONDUIT SYSTEM8 
Gest, G. M. 

CONSTRUCTION | 
New England Enginoenng Co. 
White & Co., J 0. 

Construction BUPPLIES 
Barron & Co., Jas. 8. 

Brady. T. H. 
Illinois Electric Co. 


CONTROLLERS a 
Allis-Chalmers Co. 
Bullock Eleetric Mfg. Co. 
ker- Wheeler Co. 


(Continued on page 26) 


December 28, 1907 


ELECTRICAL REVIEW 


THE GENUINE 


‘HART’ SWITCHES §§ 


are stamped with the name “ HART.” 


CONTROLLERS 
Cutler-Hammer Mfg. Co. 
Electric Controller % Supply Co. 
Simplex Electric Heating Co. 
Sundh Electric Co. 
Ward Leovard Electric Co. 
CORD AND ROPE 
Belden Manufacturing Co. 
Samson Cordage Works 
CORD ADJUSTERS 
Morse, Frank W. 
CREOSOTED LUMBER 
Wyckoff Pipe & Creosoting Co. 
CRANE MOTORS 
Crocker-Wheeler Co. 
Western Electric Co. 
Cross-ARMS, BRACKETS, PINS, TIES 
CLIMBERS, ETc. 
Brady, T. H: 
Central Electric Co. 
Doubleday-Hill Electric Co. 
Minois Electric Co. 
Klein & Son, Mathias 
Morris Co., Elmer P. 
Wyckoff Pipe & Creosoting Co. 
CURRENT TAPr 
Electric Goods Mfg. Cu. 
Hubbell, Harvey 
DIMMERS 
Cutler-Hammer Mtg. Co. 
Ward Leonard Electric Co. 
DIRECT Motor DRIVE FOR PLANERt 
The Electric Controller & Supply Co 
DRAFT DAMPERS ; 
Green Fuel Economizer Co. 
DRILLS 
Star Expansion Bolt Co 
OryINne MACHINERY 
Aiton Machine Co. 
Devine Co.. J P 
Green Fuel Economizer Co. 
Dynamos AND MOTORE 
| Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 
American Engine Co. 
Burke Electric Co. 
C & O Electric Co. 
Central Electric Co. 
Century Electric Co. 
Commonwealth Edison Ca. 


ART ano HE 
ree, 
92 Capitol Ave., Hartford, Conn. 


PP PPPS 


LOOK FOR IT. ACCEPT 
NO SUBSTITUTES. 
“HART” SWITCH look like the genuine— 
until you have installed them; then you'll wish 
vou had let imitations alone. 


WHAT YOU WANT is the BEST 
SWITCH at the BEST PRICE. 


It will pay you to write us for quotations. 


Imitations of the 


\. 


\ 


GEMAN 


zo 


É- 
qj 
i 


I 
|! 
f 


if 


7 
| 
| 


| “© 
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CLASSIFIED INDEBEX.—(Continued from page 24.) 


DYNAMO8S AND MOTORS 
Crocker. Wheeler Co. 
Diehl Mfg Co 
Doubleday-Hiil Electric Co. 
Eck Dynamo & Motor Works 
Elwell-Parker Electric Co 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 

General] Electric Co. 

Holtzer-Cabot Electric Co. 

Jeffrey Mfg. Co. 

Novelty Electric Co. 

Sprague Electric Co. 

Triumph Electric Co 

Wagner Electric Mfg C. 

Warren Electric Mfg. Co 

Western Electric Co. 

Westinghouse Electric & Mfg Co 
ELECTRIC ARC WELDERS 

The Electric Controller & Supply Co 
ELECTRIC COOKING APPARATTS 

American Electric Heater Co. 

Doubleday-Hill Electric Co. 

Simplex Électric Heating Co. 


-ELECTRICAL DECORATIONS 


Doubleday-Hill Electric Co 

Electric Motor & Equipment Co. 
ELECTRIC Gas LIGHTING 

Electric Goods Mfg. Co. 
ELECTRIC LRONS 

American Electr’c Heater Co. 

Burr Elec Mfg Co., W.J. 

Siinplex Elec. Heating Co. 
ELECTRIC LIGHTERS 

Stanley & Patterson 
ELECTRIC LOCOMOTIVES 

General Electric Co. 

Jeffrey Mfg. Co., The 

Westinghouse Electric & Mfg. Co. 
ELECTRIC SOLDERING IRONS 

American Electrical Heater Co. 

Barr Elec Mfg. Co., W. J. 

Simplex Electric [Heating Co. 
ELECTRICAL SUPPLIES 

Bates, Putnam A. 

Bunnell & Co., J. H. 

Central Electric Co. 

Commonwealth Edison Co. 

Crocker- Wheeler Co. 

Doubleday-Hill Electric Co. 


ELECTRICAL SUPPLIES 
Electric Goods Mfg. Co. 
Electric ServiceSupplies Co. 
Electric Motor & Equipment Co. 
General Electric Co. 
Illinois Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Manhattan Electrical Supply Co. 
Novelty Electric Co. | 
Paiste Co., H. T. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson 
Western Electric Co. 
Weston Electrical Instrument Co 


ELECTROMAGNETS 
Devine Co., J. P. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 
ENGINES, GA8 AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
Buckeye Engine Co. 
Marine Engine & Machine Co. 
Westinghouse Machine Co. 
ENGINES, STEAM 
Allis-Chalmers Co. 
American Engine Co. 
Ball Engine Co. 
Buckeye Engine Co. 
Rochester Machine Tool Works 
Westinghouse Machine Co. 
ENGINEERS AND CONTRACTORS 
Ahim, C. E. F 
American Bridge Co. 
Arnold Co., The 
Bates, Putnam A 
Byllesby & Co., H. M. 
ement, Edward E 
Darlington, F. W. 
Dodge & Day 
Fergus & Co., W. L 
Hallberg, J. H. 
Hanchett, George T. 
Hickey Contracting Co. 
Humphrey, Henry H. 


(Continued on page 27.) 


ENGINEERS AND CONTRACTORS 
Iron City Engineering Co. 
Kelly Engineering Co., John P. 
Kitfield, Edward H. 
Knowles, Edward R. 
Lansingh, Van Rensselaer 
Lyndon, Lamar 

cMeen, Samuel G. 
Marshall, Albert J. 
Mershon, Ralpb D. 
Miller, Kempster B. ` 
New England Enginvering Co 
Reed, Warren B. 
Schott, W. H. 
Stanton, Le Roy W. 
Storer, Simon B. 
White & Co., J. G. 

Fans AND Fan Motors 
Central Electric Co. 

Century Electric Co. 
Commonwealth Edison Co. 
Crocker-Wheeler Co. 


Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 


Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 
Green Fuel Economizer Co. 
Sprague Electric Co. 
Stanley & Patterson 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfz. Co. 
Fan Moror RESISTANCES 
Ward Leonard Electric Co. 
FEED-WATER HEATERS 
Green Fuel Economizer Co. 
FIBRE 
Fibre Conduit Co. 
FELD COIL CussIONs 
Massachusetts Chemical Co. 
FIXTURES (ELECTRIC) 
Dale Co. 
Federal Electric Co. 
Illinois Electric Co. 
Morse. Frank W. 
Wakefield Brass Co, F. W. 
Fl ASHERS 
Electric Motor & Equipment Co 
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General Electric Company 


Enclosed Fuses 


Absolutely Safe 
Most Accurate 


600 Volts 


The General Electric Enclosed Fuses are 
best both electrically and mechanically. 
Strong construction makes these fuses 
the safest and most accurate for all 
classes of service. Tests have proved 
the claims of this construction. 


401-600 AMP. 


250 Volts 


Approved by the Underwriters 
National Electric Association 


Principal Office = SCHENECTADY, N. Y. 


New York Office ü z 


- = 44 Broad Street 
Sales Offices in all Large Citles 


1658 


NEW BOOKS 


8vo., Cloth, 80 Pages, 79 Illustrations Price $1.50 Net 
re 


Continuous Current Armatures 


Their Winding and Construction 
A Handbook for Students, Designers and All Practical Men 
i 


B 
C. KINZBRUNNER, A.M.LE.E. 


CONTENTS. 
CHAPTER I.—1. Introduction. 2. The Commutator. 8. Types of Windings. 
4. Explanation of Terms. 6. Drum Windi HO] Parallel Windings: 


(d) Series Windings; (0) Series kaiao] 
CHAPTER II.—Construction of Dram Wind ings. 1, and Windings. Ft Bar 
windings; (a) Evolute Windings; (d) Barrel Windings; (0) ormer 


| 
CHAPTER fii. —Construction of Armatures: (a) The Core; (b) Mechanica! 
Construction. Index. 


| JUST ISSUED l 
8vo., Cloth, 80 Pages, 89 Illustrations Price $1.50 Net 


Alternate Current Windings 


Their Theory and Construction 
A Handbook for Students, AE SE and All Practical Men 


C. KINZBRUNNER, A.M.I.E.E. 


CONTENTS. 


CHATTEN I.—The Production of Alternating Currents. 1. Single-Phase Cur 
2. Multiphase Currents. 
CHAPTER II. — Alternating- Current bpe rire Wave eel ee 
Phase Windings: Two Phase Windings ; Three- Phase Windings, (b) Loo 
Windings ; Slagie- Phase Windings ; Two-Phase Wincor 7 Three. 


Windin ngs. 

CHATTEN u e a Caen wman or Parallel Wind- 
kor Wave or Series Winding. Se Parallel inding. 

CHA ple iY. .—Dissolved Continieos Curent Windings. Example I. Br. 
ample 


CHA R V.—Multiphase Windings. 
CHAPTER VI.—The Construction Ot Atema np -Current Sindings: 
CHAPTER VII.—The Insulation of Alternating-Current Windings. 


List oF SYMBOLS. INDEX. 


8vo., Over 220 Ilustrations, Ready Price $4.00 Net 


ELECTRICITY METERS 


Their Construction and [Management 


A Thoroughly Practical Manual for Central Station Engineers, 
Distributing Engineers and Students 


BY 
C. H. W. GERHARDI 

This valuable Practical Manual on the Management of Elec 
tricity Meters, which will form a volume in The Electrictan 
Series, is now ready. The author has had many years’ excep 
tional experience with Electricity Meters in connection with the 
Meter Department of the largest electricity supply undertaking in 
the Kingdom. Mr. Gerhardi’s intimate acquaintance with the work- 
ing of all existing meters on the market and with the details of 
their construction and management is a guarantee that the book 
will meet the requirements of those engaged in work in which 
the Electricity Meter forms an essential part. In the division of the 
book devoted to “Testing” Mr. Gerhardi’s unique experience will 
prove of the greatest service to supply station engineers and man- 
agers. 


Very full Chapters on Testing, and PRACTICAL HINTS to 
METER INSPECTORS, Etc. 


ELECTRICAL REVIEW 
PUBLISHING COMPANY 


13-21 Park Row, New York City, U. & A. 


P. O. Box 339 


Vol. 51—No, 26 


= Se ee eee Oe eee eee. Yan 
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N 


Structural Steel 


a 


ELECTRICAL REVIEW 


American Bridge Company of New York ; 


Brookville and Mahoning R. R. Co. Viaduct near Brookville, Pa. 


For Every Purpose 


General Offices. 


Annual Capacity 


42 Broadway 


750,000 Tons 


New York 


S ee 
CLASSIFIED INDEX—(Continued from page 26) 


INSULATORS AND INSULATINGMATERIAL LAMPS, INCANDESCENT 


FLEXIBLE COUPLINGS FOR SHAFTS 


The Electric Controller & Supply Co. 


FRICTION TAPE 
Dunton Co., M. W. 
Jobns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 


FUEL ECONOMIZER8S 


Green Fuel Economizer Co. 
Fuses 

Oe Fuse Wire & Mfg. Co. 

D & W Fuse Co. 


General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D 
Sachs Co., The 
Fuse WIRE 
Chicago Fuse Wire Mfg. Co. 
GEARS 
New Process Raw Hide Co. 
GENERATORS 
1 Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 
American Engine Co. 
C & C Electric Co. 
Crocker- Wheeler Co. 
Triumph Electric Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 
GLOBES, SHADES, Etc 
Fostoria Glass Specialty Co. 
Holophane Co. 
Phænix Glass Co. 
GRAPHITE 
Dixon Crucible Co., Jos. 
HEATING APPARATUS 
American Elrc'rical Heater Co 
Barr Electric Mfg. Co., W. J. 
Green Fuel Economizer Co. 
Johns-Manville Co , H. W. 
Simplex Electric Heater Co. 
Ward Leonard Electric Co. 
HEATING AND VENTILATING APPLI- 
ANCER 
Green Fuel Fconomizer Co. 
HOISTING MACHINERY 
Allis-Chalmers Co. 
Brown Hoisting Machinery Co. 
Jeffrey Mfg. Co. 
HYDRAULIC MACHINERY 
Aiton Machine Co. 
Chalmers Co. 


[MPREGNATING APPARATUS 
Devine Co., J. P. 
Mitchell, W. E. G. 
[MPREGNATING COMPOUND 
Mitchell, W. E. G. 
INDUCTION COILS 
Roentgen Mfg. Co. ° 
INNER GLOBES 
Fostoria Glass Specialty Co. 
Macbeth-Evans Glass Co 
Phoenix Glass Co. 
INSTRUMENTS 
Atwater Kent Mfg. Co. 
Bristol Co. 


Connecticut Tclephone & Electric Co. 


Cutter Electrical Mtg. Co. 
Dongan Instrument Co 
Doubleday-Hill Electric Cu 
Duncan Electric Mfg. Co. 
Eldredge Electric Mfg. Co. . 
Fort Wayne Electric Works 
General Blectric Co. 
Johns-Manville Co., H. W. 
Keystone Electrical Instrument Co 
Leeds & Northrup Co. 
Machado & Roller 
Pignolet, Louis M. | 
Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co 
Western Electric Co. 
Weston Electrical Instrument Co. 
INSULATING CEMENTS 
Massachusctts Chemical Co. 
Mitchell, W. E. G. 
INSULATING CLOTHS 
Massachusetts Chemical Co. 
INSULATING COMPOUNDS 
Electric Cable Co. 
Massachusetts Chemical Co. 
Mitchell, W. E. G. 
Standard Varnish Co. 
INSULATING MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 
INSULATING PAINTS 
Devoe & Co., F. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 
Standard Varnish Co. 
INSULATORS AND INSULATING MATERIAL 
American Vulcanized Fibre Co. 
Doubleday-Hill Electric Co. 


Dunton Co., M. W. 

Elm City Engineering Co. 
General Electric Co. 
Hemingray Glass Co 

Johns- Manville Co., H. W. 
Lima Insulator Co. 

Locke Insulator M fg. Co. 
Massachusetts Chemica] Co. 
Mitchell, W. E. G. 

Okonite Co. 

Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 


[RIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


[RON CASTINGS 
Aiton Machine Co. 


Irons, ELECTRIC 
American Electrical Heater Co. 
Barr Elec. Mfg. Co., W. J. 


JUNCTION Boxes 
Bossert Electric Construction Co. 
D & W Fuse Co. 


LAMP ADJUSTERE 
Morsè, Frank W. 
Lamp GUARDS 
Hubbell, Harve 
Morse, Frank W. 
LamMP-MAKING MACHINERY 
Dwyer Machine Co. 
Fahn & McJunkin 
LAMPS, ARC 
Adams-Bagnall Electric Co. 


Alexander Electric & Mfg. Co., F. 


Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
LAMPS, DECORATIVE 
Central Electric Co. 
General Electric Co. 
LAMPS, INCANDESCENT 
Anchor Lamp Co. 
Banner Electric Co. 
Bay State Lamp Co 
Boston Incandescent Lamp Co. 
Brilliant Electric Co. 
Bryan Marsh Co. 
Buckeye Electric Co. 


(Continued on page 48) 


Central Electric Co. 
Commonwealth Edison Co. 
Columbia Incandescent Lamp Co. 
Colonial Electric Co. 
Doubleday-Hill Electric Co. 
Downward Light Electric Co. 
Economy Electric Co. 

Efandam Co. 

Electrical Accessaries Co. 

Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
Franklin Electric Mfg. Co. 
General Electric Co. 

General Incandescent Lamp Co. 
Germania Electric Lamp Co. 
Ilinois Electric Co. 

Monarch Electric Mfg. Co. 

New York & Ohio Co. 

Shelby Electric Co. . 
Standard Electric Mfg. Co. 
Sterling Electric Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Lamp Co. 


LIFTING MAGNETS l 
The Electric Controller & Supply Co. 


LIGHTNING ARRESTERS 
D & W Fuse Co. 
Electric Service Supplies Co. 
General Electric Co. 
Lord Electric Co. 
Westinghouse Electric & Mfg. Co 


LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LINE MATERIAL 
Johns-Manville Co., H. W. 
Klein, Mathias & Son 


LocoMOTIvVEs, ELECTRIC 
Jeffrey Mfg.-Co. 
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Office: Stamford, Conn. Works: Portsmouth, Va. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY 
WYCKOFF CREOSOTED CONDUIT for UNDERGROUND WIRES 


-Millions of feet in use. Cheapest to lay 
CREOSOTED CROSSARMS, POLES, AND LUMBER 


IMPREGNATING COMPOUND 


For use in impregnating machines 
HIGH INSULATION BLASTICITY DURABILITY b 


W. E. G. MITCHELL, 86 Maiden Lane, N. Y. City 


FLEXIBLE STEEL CONDUIT 


solves the problem of rendering an uninsulated plain metal 
conduit thoroughly reliable, safe, and in all respects a 
satisfactory protecting channel for insulated wires. The 
inner and outer surfaces are smooth and free from burrs, 
and being galvanized are rustproof. It is specified by 
the leading architects and contractors. 


E General Offices: 527-531 West 34th Street, New York 
Apartment House, New York City, equipped with 


BRANCH OFFICES IN PRINCIPAL CITIES 
Sprague Electric Company's Conduit 


resistance wires to specifications; protective THIS VERY a INUTE 
fuses for small currents; ignition fuses for tor- 


pedo and mining operations; special forms for 
edie telegraphy ; all forms of electrical 
contacts. 


YOU ARE PROBABLY WASTING 

CURRENT, TIME, ENERGY AND 

PATIENCE TRYING TO GET 
SATISFACTORY 


ATTACHMENT- PLUG SERVICE 


HUBBELL WALL PLUGS 


MERIT AND INVITE YOUR 
INVESTIGATION 


Write For “Portable Electricity” "94 
HARVEY HUBBELL, INC. 


BRIDGEPORT, CT. 


BAKER & COMPANY, Inc. 
C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 
408-414 N j. R. R. Avenue, NEWARK, N. J. New York Office: 120 Liberty Street 


O R IGI N A L Highest grade for electrical insulation and 


VULCANIZED  camocur ato aeaea i 
FIBRE AMERICAN VULCANIZED FIBRE Co. 


WILMINGTON, DEL. 


DEVOE 


101 Fulton St., New York 176 Randolph $t., Chicago 


MANUFACTURERS or 
INSULATING PAINTS, 
STATION PAINTS, 


INSULATING ano CAR 
VARNISH ES, 


BRUSHES 


NWEW7?7 TYPE 
ROSETTES 
2-PIECE: FUSELESS: 250-VOLT 


A new line of small Rosettes. , 
99 ane 
INSULATING BLACK PAISTE TaT 
with the **K-W”™ method of fastening but maat 
reved The latest and best Never becomes brittle. Rania for 250 volts. A free sample shows the im- 
Unuorarltere Fer Wiring Contractors. No disagreeahle odor. provements in Cap and Base design. Made as 
Laboratories. paea que” ak aot ee di “ Paiste “ knows how to make Rosettes. 
. @ doe £ 
Snt handie it, send to us H. T. PAISTE CO., Philadelphia, F® 
Chicago New York London NEW YORK BOSTON CHI 
Canadian Branch : 


S 
International Varnish Company, Limited. Toronto, Canada THE LEADING SPECIALTY MANUFACTURER 


—C Catalog No. 481 


WESTO 


Millivoltmeters, 
Voltameters, Voltmeters, 
Ammeters, Milammeters. 
Ohmmeters, 

Portable Galvanometers, 
Ground Detectors and 
Circult Testers 


STANDARD, PORTABLE 
DIRECT-READING 


Electrical PHOTOMETRIC TESTS 
Testing of 
Laboratories | ica sources 


80th St. & East End Ave. 
NEW YORK and of 


‘Electrical and Photometrical 


Tests of Every Description” ILLUMINATION WESTON ELECTRICAL INSTRUMENT CO. 


Mala Office and Works: Waverly Park, NEWARK, N. 


LONDON BRANCK—Audrey House, Ely Place, Holborn PARIS, FRANOB—R. E. Cadi mporeny Wre 
BERLIN — Buropena Weston Hlectrieal Instrument Oo, Ritterstrasse Ne, 88 Now York Offiee, 


December 28, 1907 


WANTED 


A Licensed Incandescent Electric Lamp 
Company manufacturing only new lamps 
will give exclusive territory to result- 


bringing salesmen. 
Address No. 44, care 
ELECTRICAL REVIEW, 13 Park Row, N. Y. 


Salesman Wanted 


WaNTED: Salesman to travel Eastern 
territory selling insulated wire and cable 
for old-established firm. State age, ex- 
perience and salary expected. Address 
reply to ‘Wire, care ELECTRICAL 


Review, New York. 


WANTED: Some one with a few thou- 
sand dollars to help build and run an Elec- 
trie Light Plant in a city of 2000 popula- 
tion in the Central West; good franchise 
and city lighting contract. Cao put in 
water plant in connection. 


N. JACKSON BELL 
Oxford, Wisconsin 


EDISON 


PRIMARY BATTERIES 


Next time do not be influenced by low first cost- 

Buy Edison Primary Batteries and get the desired 
amount of carrent for your purpore all of the time 
and incidentally bring the actual cost of your battery 
bel w what you paid for the batteries that 


energy 
disappointed you. 

‘If you have had no experience with cheap 
basteries, avoid ıt by pending for and reading 
our battery book. We mail it free. 
EDISON MANUFACTURING CO. 

3 Lakeside Ave. 


Kew York Offee: 10 Fifth Avenue 
Chieage Ole: 804 Wabash Ave 


nue 
Lendeu OMee,; 25 Clerkenwell Read 


Send 
Serene cea aes eir 
PERSONAL ATTENTION 
GUARANTEED 


25 YEARS’ ACTIVE PRACTICS 


SPECIALTY 
“u Working on the Failures of 


Others ” 
Siggers & Siggers 


PATENT LAWYERS 


Saite 20-25 WASHINGTON 
Rational Ualen Bidg. 0. CG 


PATENTS 
PATENTS 


_ Save money and time 
by sending your 
matters to me 
TRADE-MARKS 


DESIGNS 
COPYRIGHTS 


E. S. DUVALL 


Washington, D. C. 
LOAN ð TRUST BUILDING 


Orange, N. J. 


ELECTRICAL REVIEW 


UUM D 
VAS AND RYING 


IMPREGNATING 


APPARATUS 
FOR 


TRANSFORMER FIELD 


AND 


COA rALOG O-2 2 


Something Electrical for Everybody 
FREE-SEND FOR IT 


Mauhattaa Eloctrical Supply Go. 


NEW YORK OHICAGO 
17 Park Place 188 Fifth Avenue 


See our exhibit at the Rlec’l Show, Chicago, Jan. 13-25, 1908 


Onr Mill and Factory Specialties 


“ Morse” Adjustable Arm Fixtures. 
“Morse” Automatic Cord Adjuster. 
** Webster “ Lamp Adjuster. 

“ Never Break ” Lamp Guards. 

“ Combination "“ Tin Shades. 


FRANK W. MORSE 
514 ATLANTIO AVENUE 
BOSTON, MASS. 


Orangeburg Fibre Conduit 
is so made that it is practically a ho- 


mogenecous mass. 
Write for “The Conduit Book.” 


THE FIBRE CONDUIT COMPANY 
Main Office and Works: ORANGEBURG, N. Y. 
Boston Office: rro State St. Chicago Office: 
1760 Monadnock Bldg. Pierson, Roeding & Co.: 
San Francisco, Cal., Los Angeles, Cal., and 
Seattle, Wash. McClary-Jemison Co.: Birming- 


ham, Ala. 


WHEN ADDRESSING ADVERTISERS, PLEASE 
MENTION THIS PAPER. 
Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons Atd.) 
Chief American Office 
91 JOHN STREET, NEW YORK 


Manafactory, SHEFFIELD, ENG. 


45 


NO OVERHEATING 
NO FIRE HAZARD 


OPERATIVE ECONOMY 
GREAT DURABILITY 


J.P. DEVINE CO. 


n BUFFALO NAY. |. ren 


7 `, 


DEAR i 
ABSOLUTE DRYNESS 


THE ELECTRIC CABLE CO. 


Manufacturers of 


Oo o 
THE 
HOLTZER - CABOT 


Rubber Covered Wire Magaet Wire 7 

Weatherproof Wire Annunciator Wire ELECTRIC Co. 

Voltax Feeder Cabies Office Wire Designers and Builders 
Voltax Insulating Compound of Standard and Special 


Electrical Apparatus @ 


Home Office and Factory 
BOSTON (Brookline), Mass. 
Western Office, Chicago, Ill. 

Oo @ 


TRIUMPH 
MOTORS 


Are built of the highest grade mate- 
rial. They are adapted for direct 
connection to any kind of tool, because 
they are compactly buiit, light In 
weight and efficient. 

Bulletin ER 271 


TRIUMPH ELECTRIC CO. 


CINCINNATI, OHIO 8 


Voltax Pretective Compound 
For Steel and Wood 


NEW YORK OFFICE . 17 Battery Piace 
CHICAGO OFFICE - Monadnock Block 
BOSTON OFFICE - Old South Buliding 


“GRIPTITE” 


GROUND CONNECTING CLAMP 
For Grounding Metal Conduit and Lead Cables 


Patent Pending 


I ~ A s N 7 
ae | MADE FOR 
ene. so | LG, 94, 1, 114, 1K, 2, 

SPR Tie 244 and 8-inch 
Betts Se IRON PIPE 
— pa TAKES 


GROUND WIRE | 
To No. 4, B. & 8. 


NATIONAL ELECTRICAL CODE STANDARD 
MANUFACTURED BY 
NOVELTY ELECTRIC Co. 


PHILADELPHIA, PA. 


Ask for Prices and Discounts “a a 


| 
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THE NEW FOST 


Fifth Edition, Completely Revised and Enlarged 


Pocket size, flexible leather, 1100 pages, with innumerable diagrams, illustrations and tables. Price $5.00 


Electrical Engineer’s Pocketbook 


The Most Complete Book of its Kind Ever Published, Treating of the Latest and Best Practice in Electrical Engineering 
By HORATIO A. FOSTER 


Member Am. Inst. E. E., Member Am. Soc. M. E. 
(With the collaboration of eminent specialists) 


CONTENTS. Electrical Engineering Symbols, Electrical 


Engineering Units, Description of Instruments. 
Resistance Measurement. Measurement of e m. f. 


: Measurement of Capacity. Measurement of 
Inductance. Measurement of Power on Alternating-Current Circuits. Tests with Voltmeter. Determination of 


Magnetic Properties of Iron and Steel. Determination of Wave Form of e. m. f. and Current. Conductors, Properties 
of. Conductors, Relation and Dimensions of, for Transmission of Electric Current. Transmission of Power. Switch- 
boards and Switching Devices. Cable Testing. Electromagnets. Dynamos and Motors. Static Transformers. Electric 
Lighting. Electric Railways. Storage Batteries Telegraph. Telephone. Electro-Chemistry. Electro-Metallurgy. 
Electric Heating. Welding and Cooking. Electricity Meters. Lightning Arresters. Lightning Conductors. National 
Code Rules and Requirements. Miscellaneous Electrical Data. Automobiles. X-Rays. Wireless Telegraphy. Resonance. 
Certain Uses of Electricity in U. S. Army and Navy. Mechanical Section. Index. 


Electrical Review _ 
13 Park Row, — New York | 
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W. R. Ostrander & Co. 
22 Dey St., NEW YORK 
Manafacturers of 


Tubes, Whistles, 
si aH Annunclaters 


STAY AT HOME 
AND LET YOUR 


VOICE TRAVEL 


The 
You can 


vate see American 
of time and at 


BY TELEPHONE Bell Telephone 


than you can Com pany 9 | 


ELECTRIC CONDENSERS 


WM. MARSHALL, Menafecterer 


Standards a Specialty 


709 Lexington Ave., New Yerk 


ADDRESSING ADVERTISERS PLEASE 
— MENTION TINS PAPER i 


ELECTRIC 
HEATING 
APPARATUS 


OF EVERY DESCRIPTION 


UNIT” 
ENAMEL 
RHEOSTATS 


ito 


The Simplex Liec’ 
tric Heating Company 
CAMBRIDGEPORT. MASS. 


accomplish in any 
other way 


NEW YORK 
TELEPHONE CO. 


IS DEY 8T. NEW YDRK 


reiia 


125 Milk Street, Boston, Mass. 


b- 
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Philadelphia Pittsburg 


Use Address Nearest You 


ELECTRICAL REVIEW 


One-Slot Pay Station 


The cut shows our No. 13 
Coin Collector which is designed 
for use on magneto or common 
battery lines and is arranged to 
take nickels, dimes and quarters. 

The mechanism, which is 
mounted on the iron base and 
enclosed by the iron case, is posi- 
tive in its action and is most sub- 
stantially constructed. The case 
is finished in black Japan, and the 
lever, coin slot and instruction 
card are nickel-plated. 
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Attractive in Price— Satisfactory in Operation 


The maintenance man has no access to the coin box, as its cover is entirely independent 
and is locked by a different key from that of the outside case. C 
The locks on both case and coin box are arranged so that the key can be withdrawn only 


when the bolt is extended. 
Having but one slot, it insures placing the coin in the right place and prevents the user 


inserting more than one coin at a time. 
Trained operators are not required, as the signals do not differ from each other in kind or 
intensity, but by number—one stroke of bell for nickel, two strokes for dime and three for 


a quarter. 
Coins of other denominations do not operate signal. 


Price of this Coin Collector and a Folder giving a 
full description will be gladly sent upon request 


Western Electric Company 


Manufacturers and Suppliers of All Apparatus and. Equipment used 
in the Construction, Operation and Maintenance of Telephone Plants 


Cincinnati Chicago Des Moines Kansas City Dallas Salt Lake City San Franci 
cisco 


Indianap i x S i 


NORTHERN ELECTRIC © MANUFACTURING CO., LTD., Montreal and Winnipeg 
See Our Exhibit at the Chicago Electrical Show 
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i Co = — 
Insulated Stap es BLAKE ompressed Cléats 


£1 FOR USE ON P 
. 4 Size UASTERING 
a SE Tube Flux for Soldering 
‘ Full Re CORP OEE TOT oe Ri 2 Ka ae 
Pat. ‘ SATS nt Mi s h parye eae : REN 
l Nee cess Size o1 Tube f --—-E cen a peoo == z = 


1x5” EXACT Size PAT. JULY 1906 
Blake Signal & Mfg. Co. 


Write for Samples 246 Summer St., 


BOSTON, MASS. 


Es. EF: LG2ãā L2 O G G SUPPLY CARANE SWITCHBOARDS, 
ADDRESS DEP'T E. CHICAGO TELEPHONE APPLIANCES, 
BRANCHES—— POLES, LAMPS, CABLES, 
PHILADELPHIA, PA. KANSAS CITY, MO. TELEPHONE LINE SUPPLIES, &c. 
REVSTONE TEL- CpG EG Late MAINOT: CORRESPONDENCE SOLICITED. WRITE FOR BULLETINS. 
LOS ANGELES, CAL. s WINNIPEG, MAN. 


218 W. SECOND eT | ee ALDÉÄT eT. See Our Exhibit at the Electrical Show, Chicago, January 13-25, 1908. 


KLEIN’S NEW ‘CHICAGO GRIP” 


is made of steel forging, polished and nickel- 
plated. It isa well proportioned and thoroughly 
reliable tool. The 


INSULATING Possess the 


Highest Insula- 
VARNISHES tive Efficiency. 
( BAKING ; AIR-DRYING ) 


COMPOUNDS : TheStandardPaintCo. 
100 William St. 
TAPE 


draw link is ar- 
ranged so it does 
not fall in the way 
of the wire. Does 
TOERE equally good work 
- sy on iron or copper 
Te A ALL PROMINENT SUPPLY HOUSES CARRY OUR PRODUCTS wire. 
-j MATHIAS KLEIN & SONS, 
No. 358A for No. 6 wire and smaller 82 West Van Buren Street, CHICAGO, ILL. 
See our exhibit at the Electrical Show, Chicago, January 13—25, 1908. 


“American” Electric Heating Appliances 
“STANDARD” 


OUR LINE CONSISTS OF OVER 185 DEVICES 
AMERICAN ELECTRICAL HEATER COMPANY 
Main Office and Factory: DETROIT, MICH. 
Oldest and Largest Exclusive Makers in the World 


New, fresh information on the modern practice of graph- 


ite lubrication. Tells what graphite has done, what it 
will do, what you can do with it. Copy 48-C PREE 


CLASSIFIED INDEX— Continued from page 27) 


MACHINE TOOLS AND MACHINERY PATENT SOLICITORS RAILWAY SPECIALTIES, ELECTRIC SLEEVINGS 
Allis-Chalmers Co. Duval, Edw. 8 Electric Service Supplies Co. Belden Mfg. Co. 
Jeffrey Mfg. Co. Siggers & Siggers General Electric Co. l Dunton Co., M. W 
New England Butt Co PHOTOMETEES Rail Joint Ccmpany, The SOCKETS 

MAGNETIC CLUTCHES Dwyer Machine Co. Westinghouse Electric & Mfg. Co. Federal Electric Co. 
The Electric Controller & Supply Co. Electric Motor & Equipment Co RurinerGds Hubbell, Harve 

MAGNETIC FRICTION BRAKES PHOTOMETER STANDARDS Holophane Co Paiste Co., H. T. , 
The Electric Controller & Supply Co. Electrical Testing Laboratories Phænix Glass Co Trumbull Electric Mfg. Co. 

í i Yost Electric Mfg. Co. 

MAGNETIC SOLENOIDS PINIONS 
Cutler-Haminer Mfg. Co. New Process Raw Hide Co. REPAIRS SOLDERING STICKS AND PABTE 
The Electric Controller & Supply Co. py awinua PRODU ee Commonwealth Edison Co. Blake Signal & ee 

MAGNETIC Switch CONTROLLERS FOR American Platinum Works Waterbury & Co. are Co an 8. wo. 
ann ae 7 Baker & Co., Inc. REPLACERS, INCANDESCENT LAMP Sea pes 

utler-Hammer Mfg. Co. orse, Frank W. , , 
The Electric Controller & Supply Co, PUATINU o D par eee x 5i P Ward Leonard Electric Co. 

MALLEABLE CASTINGS PLATINUM RIVETS j Cutler-Hammer Miz. Co SaS SPARK COILS 
Jeffery Mfg. Co. Baker & Co.. Inc TH Electric Goods Mfg Co. 

“ . The Electric Controller & Supply Co. Holtzer-Cabot Electric Co. 

BAE aN H PoLEs, BRACKETS, Pins, TIES, Cross. Ward Leonard Electric Co. Mauhattan Electrical Supply Co. 

PEBER EER DRAFT Brady. To" E RESISTANCES SPARKING POINTS 
Green Fuel Economizer Co. Doubleday-Hill Electric Co. Cutler-Hammer Mfg. Co. Baker & Co., Inc. 

METALS Illinois Electric Co. Simplex Electric Heating Co. SPECIAL OVERLOAD No-VOLTAGE AND 
Baker & Co , Inc. Klein & Sons. Mathias Ward Leonard Electric Co. RESET CIRCUIT-BREAKERS 
Phosphor-Lronze Smeltin g Co. Morris Co., Elmer P. REVERSING CONTROLLERS FOR CRANES Cutler-Hammer Mfg. a Saet 

METERS Wyckoff Pipe & Creosoting Co. AND an SERVICE Oa te ae y 
Connecticut Telephone & Elec. Co. PUMPs Cutler-Hammer Mfg. Co. a PODAT ec . 
Doubleday-tlill Electric Go. Platt Iron Works Co. The Electric Controller & Supply Co. SPECIALTIES Je eS 
Duncan Electric Mfg. Co. PUMPING MACHINERY RHEOSTATS Pay Hi Electio Co. 
SSMA ka Works Allis-Chalmers Co. partie e o i Morse. Frank W. 

A Ores Platt Iron Works Co. utler-Hammer Mfg. Co. t ic Co 
Johns-Manville Co., H. W. : ; Novelty Electric Co. 
Pignolet, L, M. P aT Míg. © EE N E, elite. Co. ran mee irto 
Westingh ) i °C o - UO, , were esco Supp ‘ 
Westor Elect, oe ee Manhattan Electrical Supply Co. Simplex Electric Heating Co. Yost Blectric Mfg. Co. 

| Tument Co. P ; í Ward Leonard Electric Co. : 

Minrmna MACHINERY artrick, Carter & Wilkins Co. : , SPLICING COMPOUNDS 
Allis-Chalmers Co. Ward Leonard Electrie Co. Westinghouse Electric & Mfg. Co. Massachusetts Chemical Co. 
Jeffrey Mfg. Co. f RAIL-BOND8 Rinas, WIRE DISTRIBUTING 8 gä 

NAME-PLATES General Electric Co. Star Expansion Bolt Co. pek Spring Works 
Schwerdtle Stamp Co., The Johus-Manville Co., H. W. E 

OUTLET BOXES Lord Electric Co. E E chi reall STAGE LIGHTING EI Lighting Co. 
Bossert Electric Construction Co. Roebling’s Sons Co., John A. 5 DEU Universal Electric Stage Lig 
Chicago Fuse Wire & Mfg. Co. RAIL JOINTS SEALS STANDARD CELLS C 

OUTLET Box RECEPTACLES Rail Joint Co Schwerdtle Stamp Co., The Weston Electrical Instrument Co. 
Benjamin Electric Mfg. Co, RATLROADS, STEAM SHADES STAPLES, INSULATED 

KADUT New Jersey Central R, R, Hubbell, Harve Blake Signal & Mfg. Co. 
adaa Ea Eanes: New York Central Lines á STEAM SPECIALTIES 

E E gt Co. RAILWAY SPECIALTIES, ELECTRIC SHADEHOLDERS American District Steam Co. 
Trumbull Electric Mfz. Co Bike ve & Mfg. Co. Hubbell, Harvey New Process Raw Hide Co. 

£ 8. Co. unne o., J. H. 8 i 

F ATENT SOLICITORS , IGN8S, ELECTRIC STEEL 
Olement, Edward E. eae Electric Co. Electric Motor & Equipment Co. American Bridge Co. 

oubleday-Hill Electric Co. Federal Electric Co. Jessop & Sons, Wm. 


(Continued on page 51) 
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AUTOMATIC ELECTRIC 
and and 
CORLISS | | POWER SERVICE 


Absence of “Pumping” 
Our reputation for building a high-grade engine In the past | 


is fully sustained by our product to-day, which is superior in is a notable result secured by the balanced construc- 
workmanship, material and design to anything we have ever tion of the Improved American-Ball Shaft Governor. __ 
put on the market. Two pivoted arms are employed; the eccentric pin 
Carrier having its center of gravity coinciding with 
THE BALL ENGINE CO. the shaft center, produces no centrifugal force, but 
perfectly opposes the gravity forces of the governor 
ERIE, PA. arm or weight. The almost perfect gravity balance 
and the unvarying direction of spring force secured" 
by our patented double springs absolutely prevent 
“ pumping” and irregularities of speed. 
We have many interesting facts to offer. Write for them. 


KEROSENE OIL American Engine Company 
ENGINES 


Guaranteed to govern within 2 per cent. 


In operation at our show room, 126 Liberty Street 


48 Raritan Avenue, Bound Brook, N. J. 
AGENTS: 
HUNT, MIRK & CO., San Francisco, Cal. GEO. J. CADWELL & CO., Minneapolis, Minn. 
9 


Write for particulars 


Why YOU CAN SELL IT FOR 
THREETIMES ITS COST 
Throw BY INSTALLING OUR 
SYSTEM OF EXHAUST 
STEAM H 
Away E EATING 


The following points should be worthy 
G t of your consideration 
f ed er Saving in Cost of Labor 
Saving in Cost of Fuel 


Part Reduced Cost of Fire Insurance 
Reduced Cost of Boiler Insurance 


Of Your | Increased Profits 


Marine Engine & Machine Co. 


Works: Harrison, N. J. Office: 126 Liberty St., New York 


SAVE CURRENT 


BY USING 
GERMANIA REFLECTOR LAMPS 
Write for ladepeadeat Prices 
GERMANIA ELECTRIC LAMP CO. 


New York: 120 Liberty Street NewakE, N. J.: 420-422 Ogden Street 
AGENTS WANTED EVERYWHERE 


ELMER P. MORRIS COMPANY, 72 Trinity Piace, New York 
Plain and ornamental fron and steel poles and brackets, high-tension pins, brackets and break-arms 
complete equipments for the construction and operation of electric railways and high-tension lines, 


IZES , 1, 2, 3, 4, 


5 and 8 H. P. on x t 
one hundred pounds l The Acme 
steam pressure Bed i 

Plates furnished to 


meet` the require- ` gA | l Engine 


Co al Let Us Tell You About Them 


American District Steam 


Meo Company p 


Western Offices : 
Monadnock Blidg., Chicago 


ments of any build 
of dynamo. Will run 
smooth end steady 


at any speed from ! mm Rochester Machine 


100 tu 800 revolutions ` 

per minute. Gov- | 3 Tool Works 
ernor regulates to Limited 
within 2¢ from no , 

load to full load. Sa Rochester, N.Y.,U.S. A. 


Send for Catalogue. (2) 
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ELECTRICAL 
MECHANICAL 
CONSULTING 


ELECTRICAL REVIEW 


DIRECTORY or ENGINEERS 


Vol. 51—No. 26 


CONTRACTORS 
SPECIAL 
INTERESTS 


C. E. F. AHLM 


Coasuitiag, Electrical aad Mechanical 
Eagiaeer 
Designs and Specifications 
oe and Power 
614-615 Caxton Bidg., Cleveland, 0. 


H. M. BYLLESBY & CO. 
(Incorporated) 


ENGINEERS 


ELECTRICAL REVIEW 
PUBLISHING CO. 
iB Parx Rew, New York 


We will mail, postage prepaid, an 
are book published dn on receipt o t of 
price 


GEO. T. HANCHETT, 


CONSULTING amp 


ELECTRICAL ENGINEER. 


AMERICAN TRUST BLDG. 
CHICAGO, ILL. 


rq Luzanry Srauet, New Youn. 


EDWARD E. CLEMENT 


CONSULTING ENGINEER 
RNEY . 


HENRY H. HUMPHREY 


THE ARNOLD COMPANY W. L. Fergus & Co. 


ENGINEERS 3 PATENT ATTO g CONSULTING ENGINEER 
CONSTRUCTORS xpert Opinions, Testimony In Court CONSULTING MECHANICAL AND Central rena 
ECL OVA CHANICAL Cases, Reports on Validity and Infrin a iene ewe Lighting 


ment errer nog and DeTaopine ot of 


ventions. Patents and Paten 


Iêr La Salle Street 
CHICAGO 


1609 Fisher Building, Cuicago Surrs 1805, CummrcaL Bipe., BT. Lovis 


OFFICE 
MoGuL Bompine, Wasasineron, D. C. 


F. W. Darlington 


MEM. A. I. E. B. 


CONSULTING ELECTRICAL AND Electric Light, Aero and Railway 
MECHANICAL ENGINEER ante—8 ns to Secure Econ- 


aay Spec fications Examinations. 
1190 Real Estate Trust Bidg. Philadelphia, Pa. d Reports. 


ea Estimates, Flans, Poets 
grey Toomis Dal 


J. H. HALLBERG 


OONSULTING ENGINEER 


iroa City Engineering Company 
PUTNAM A. BATES CONTRACTING BLECTRICAL 
- ENGINEERS 
CONGULTING 
ELECTRICAL ENGINEER 


42 Beoapway, NEW YORK CITY 


eee 
J. H. BUNNELL & CO., Inc. 


Telegraph Instruments, Electrical 
Appar and Supplies 
ire Alarm Boxes 


Send for Catalogues and Circulars 
20 PARK PLACE New YORK 


Power and Light installations 
Bell L. D. Tel. 1999 Court 
Frick Bidg. Pittsburg, Pa. 


80 GREENWICH AVENUE New York 
Long-DistanceTelephone 4778 Chelsea 


DODGE & DAY WILLIAM J. HAMMER 


ENGINEERS OONSULTING 
Mechanical, Electrical, Architectural roars a X 
xaminations, 
Philadoiphia, Penn. am ppe rt Testa ests, aper 
a construction and equipment of lavest tigations y; 
(FOREIGN CONNECTIONS) 
26 Cortlandt St, and 153 West 46th St.. I. T. 


THE JOHN F. KELLY 
ENGINEERING CO. 


Conesitieg ead Coatracting Eagiecers 
140 Broapwar, Naw Yorr 


earl ere Ee ee "Phone 1880 Ocrtiands 


“A MODERN IND PLANT” 


OVER 109,500 SOLD 


There is only one book on Electric Light and Power Wiring 
and Construction that is Kept absolutely accurate and 
up-to-date. Every Insurance and City Inspector Knows it 
and will pass your work if done in accordance with 
“Standard Wiring.” Bd Se 3# Mailed for $1.00. 


ELECTRICAL REVIEW PUBLISHING CO., (3 Park Row, New York. 


THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 
Babcock & Wilcox « Stirling « A & T Horizontal « Cahall Verttcal 


Water Tube Steam Boilers 


Steam Superheaters — Mechanical Stokers 


BAYONN E, N. - 
= BRANCH OFFICES WORKS 
atest 
elphia: “rio. Eir Nort 
San Francisco: 63 First Stree h American Bidg. 
Pittsbarg: Farmers Deposit Nat. Bank Bide. 


Orleans: 343 Baronne Street. 116% Caile de n Habana. 


New 
Denver: 410 Seventeenth Street. 
alt Lake City: 313 Atlas Block. 
Washinelon. olorado Building. 


Chicago: Marquette Building. Havana, Cuba: 
Atlanta, Ga.: 1132 Candler Bandini. Los "ingilis: oni Teast E 
Cleveland : TA New England Building Cincinnati, O.: Traction gilding. 

Mexico City: 7 Avenida Juarez. 


December 28, 1907 


ELECTRICAL 
MECHANICAL 
CONSULTING 


EDWARD H. KITFIELD 


MECHANICAL ENGINEER 
63 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 


EDWARD R; KNOWLES 


ELECTRICAL, CIVIL AND 
MECHANICAL ENGINEER 
Consulting Expert 

Industrial Engineering in all its 
branches. Remodeling Power, Light 
and Heat Installations. Gas Engine and 
Producer Power Systems. 


PULITZER BLDG., NEW YORK 


VAN RENSSELAER 
LANSINGH, 


illuminating Engineer 
Telephone 6925-6926 Cortlandt 
227 Fulton St. NEW YORK CITY 


CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Power Transmission 
and Alternating Current Problems 


a Specialty. 
New York 


a S “SSS SSS gp rsh SSS ppp 


2 Rector STREET, 


LAMAR LYNDON, 


ELECTRICAL REVIEW 


SAMUBL G. McMBEN 


DIRECTORY or ENGINEERS 


KBMPSTBR B. MILLER 


McMEEN & MILLER 


TELEPHONE ENGINEERS 


Compiete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


1454 to 1457 Monadnock Block 


Telephone 6925 Cortlandt 


ALBERT J. MARSHALL 


CONSULTING 
ILLUMINATING ENGINEER 
Glackner Building 
NEW YORK 


RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 


Pians, a 
Estimates, Reports, Ppeotnonnons an 
Power Piants. 
Long Distance Power Transnissioa. 


New Yorx: 60 Wall Street 
Mowrrgac: Street Railway Chambers 


CHICAGO, ILLINOIS 


New England Engineering Ce. 


too Broapway, WATERBURY, 
Conn, 


New Yore 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other angioeeree instal- 
lations built or remodeled. 


Warren B. Reed 


Consulting Engineer 
Lighting Pianta, Power Plants, Street Railroads 


Estimates, Inspection, 

1013 Hibernia Bank Building 
Leag Distance "Phese Hain 878 
NEW ORLEANS, U. S.A. 


appearing in this de- 

i partment may be sure 

i that their addresses 
are in the most con- 

spicuous location for 

the electrical iadustry 
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CONTRACTORS 
SPECIAL 
INTERESTS 


WwW. H. SCHOTT 
ENGINEER 
1100 to 1128 American Trust Bldg. 
CHICAGO 


DesiGngr AND BuiLper—Centra! Station 
Heating, Gas, Electric Light, Water 
Works and Power Plants. 


LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 
Plans, Specifications and Su on 
of Installation of Complete Telephone 
Plants. Special Reports on Tele 
phone Properties and Apparatus. 
411 Mostriesi Baliding, Cleveland, Chis. 


J. G. WHITE & COMPANY 


SIMON B. STORER 


Consulting Electrical Engineer 


Power Contracts and Rate Making 
Railway and Power Transmission 


Systems 


University Block, Syracuse, N. Y. 


Principal Philippine Office: Manila, P. I. 


STEEL STAMPS 
Schwerdtle Stamp Co., The 


STENCILS 
Schwerdtle Stamp Co., The 


STOKERS 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 


STORAGE BATTERIES 
Aınerican Battery Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 

Willard Storage Battery Co. 
Zoar Storage Battery Co. 


SWITCHBOARDS 
j Allis-Chalmers Co. 

Bullock Electric Mfg. Co. 
Bossert Electric Construction Co. 
Crocker- Wheeler Co. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 

Fort Wayne Electric Works 
General Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 

Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


SWITCHBOARD MATS 
Massachusetts Chemical Co. 


SWITCHES, ETC. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D 
Partrick, Carter & Wilkins Co. 
Pettingell-Andrews Co. 
qrumbull Electric Mfg Co. 

estern Electric Co. 


Westinghouse Electric & Mfg. Co. 


CLASSIFIED INDEX—{Continued from page 48) 


TABLET BOARDS 
Doubleday-Hill Electric Co. 


TAPE AND SPLICING COMPOUND 
Doubleday-Hill Electric Co. 
Massachusetts Chemical Co. 
Okonite Co. 


TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 


TELEPHONES 
Atwater-Kent Mfg. Co. 
Central Electric Co. 
Connecticut Tel. & Elec. Co. 
Doubleday-Hil} Electric Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 


Kellogg Switchboard & Supply Co. 
20 


Manhattan Electrical Supply 
Novelty Electric Co. 

Stanley & Patterson 

Western Electric Co. 

Wire & Telephone Co. of America 


TELEPHONE SERVICE 
American Bell Telephone Co. 
Chicago Telephone Co. 

New York Telephone Co. 


TESTING 
Electrical Testing Laboratories 


THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


Tres, Cross-ARM8, BRACKETS, PINs, 


CLIMBERS, Erc. 
Brady, T. H. 
Central Electric Co. 
Klein & Son, Mathias 


TIME SWITCHES 
Electric Motor & Equipment Co. 
Hartford Time Switch Co. 
Manhattan Electrical Supply Co. 


TOOLs | 
Jessop & Sons, Wm. 
Klein & Sons, Mathias 


TRANSFORMERS 
Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 


TRANSFORMERS 
Crocker- Wheeler Co 
Devine Co., J. P. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
New York & Ohio Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


TROLLEY WHEELS 
Doubleday-Hill Electric Co. 
Johns-Manville Co., H. W. 


TRUCKS, ELECTRIC 
Elwell-Parker Electric Co 


TUBES 
Fibre Conduit Co. 


TURBINE GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Gov. Co. 


TURBINES, STEAM 
Allis-Chalmers Co. 
General Electric Co. 
Westinghouse Machine Co. 
TURBINES, WATER ` 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Smith Co., S. Morgan 


UNCOATED ARMATURE TAPES AND 


SLEEVINGS 
Belden Mfg. Co. 
Dunton Co., M. W. 


Vacuum DRYING APPARATUS 
Devine Co., J. P. i 
VARNISH, INSULATING 
DeVoe & Co., F. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 
Standard Varnish Co. 


VENTILATING APPLIANCES 
Green Fuel Economizer Co. 
W ATER- WHEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Co. 


WaTER-WHEEL GOVERNORS 


Woodward Governor Co, 


WINDINa MACHINERY 


Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 


WIRE CONNECTORS 


Doubleday-Hill Electric Co. 


WIRE JOINTS 


Cook, Frank B. 


WIRES AND CABLES 


American Electrical Works 

Atlantic Insulated Wire & Cable Co 

Betéen Manufacturing Co. 

Bishop Gutta Percha Co, 

Bridgeport Brass Co. 

Central Electric Co. 

Chicago Fuse Wire Mfg. Co. 

Crescent Insulated Wire & Cable Co 

Detroit Insulated Wire Co. 

Devine Co., J. P. 

Dielectric Co. of America 

Doubleday-Hill Electric Co. 

Electric Cable Co. 

General Electric Co. 

Hazard Mfg. Co. 

Illinois Electric Co. 

India Rubber & Gutta Percha In 
sulating Co. 

Indiana Rubber & Insulated Wire Co. 

Lawrence Electric Co.. F. D 

Lowell Insulated Wire Co. 

Marion Insulated Wire & Rubber Co. 

Moore, Alfred F. 

National Conduit & Cable Co. 

National India Rubber Co. 

New York Insulated Wire Co. 

Okonite Co., The 

Partrick, Carter & Wilkins Co. 

Phillips Insulated Wire Co. 

Phosphor-Bronze Smelting Co., Ltd. 

Roebling’s Sons Co., John A. 

Simplex Electrical Co. 

Standard Underground Cable Co. 

Waterb Co. 

Western Electric Co. i 

Wire & Telephone Co. of Ameri 


Wiese Rops MAcHINERY 


Alton Machine- Co: 
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TRAN SFO RI 


PA MO DERN 
E g and Complete Com- 
i fae be mercial Line of Light 
~and Power Trans- 
ES formers. e 


THE ELT OF s 
WORTH B © oh 
SATISFACTORY -> 
SERVICE. = * 


Dk r 
_ Westinghouse Core and - 
Shell Type Transformers “he 
“7 embody all the essentials of com- Sia 
“mercial requirements, high all- 
- day. efficiency; Figh insulation -+ 
_ between turns, layers, primary 
and secondary windings and © 
case. Some of their more salient > ` 
features are: safety, EE nx 
durability, efficiency, ecooampii 


lépi] 

oN | GUARANTEED SN 
| | o Á Their Regulation i is Ue a 
| , surpassed. ys 


E% 
per 
H | 


Eons 4 SSEMBLED SHOWING . 
L CIRCULATING DUCTS 
CORES READY FOR WINDINGS 


Wes tingshou Se Electric Mig. Co. 


“PITTSBURG, PA: 


SALES OFFICESIN ALL PRINCIPAL CITIES 
CANADA 7 CANADIAN WESTINGHOUSE. COOLTD HAMILTON, ONTARTO. ; MEXICO: G.&0: BRANIFF &C0. CITY OF MEXICO -| 


The Westinghouse Electric & Mfg. Co. makes 
an equally complete line of Oil and Water- 
Cooled Transformers of large capacities, for long 
distance power transmission lines up to and 


above 115,000 volts. 
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Type “C” Integrating Wattmeter 


Rolling Ball Bearings are found only in Westinghouse Meters 


The following statement accompanies every Westinghouse Type C Wattmeter : 


“This meter registers directly in kilowatt-hours. It has 
been compared with a standard meter in the factory of 
this company and registers within 2 per cent plus or 
minus from 2 per cent of full load to 50 per cent overload, 
which overload it will carry continuously. We also 
agree to make good any defects of workmanship or 
material that may develop within one year from date 
of shipment.” 


The Westinghouse Electric & Mfg. Co. 


Atlanta Boston 
Baltimore Buffalo 
Chicago 


Address nearest District Office ; 
Cincinnati Denver Los Angeles New York St. Louis Seattle 


Cleveland Detroit Minneapolis Philadelphia Salt Lake City Syracuse 
Dallas Kansas City New Orleans Pittsburg San Francisco 


Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 


oe 
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Claims Recognition 


as the stoker which has been developed 
to its present state of exceptional effi- 
ciency, by hard daily service under the 
supervision of experienced men, whose 
one aim was constant improvement. 


Over 1,000,000 H.-P. in Daily Service. 


The Westinghouse Machine Co. 


Designers and Builders of Steam Turbines, Steam Engines, Gas Engines, Gas Producers and The Roney Stoker 


New York, 10 Bridge St. 
Boston, 131 State St. 
Baltimore, Continental Building 


Address nearest sales office for information 


Cleveland, New England Building Atlanta, Candler Building Philadelphia, N. American Bldg. 
Chicago, 171 La Salle St. St. Louis, Chemical Building Denver, McPhee Building 
Cincinnati, Traction Building Pittsburg, Westinghouse Building San Francisco, Hunt, Mirk & Co. 


MORO 
WIRES and || SeA a 


CABLES 


National Code Standard 


; siea endl NOISELESS PINION 
CrescentInsulated SP oe os = stop your gears 
e F £ = om making a ey also reduce 
Wire ana Cable Co. er ng vrai RS Write _ Ss Catalogue. 
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Crescent Rubber Insulated ilO a 


Main Office and Factory 


aed (NEW PROCESS RAW HIDE C0. 


YRACUSE , N.Y. 


BISHOP WIRES AND CABLES 


Meeting the most trying conditions a specialty. All Kinds of FLEXIBLE CABLE. 
For Controlling, for Electric Lights, and for Annunciators in ELEVATORS 


Also for Theatre and other trying work 


Bishop Gutta-Percha Company 


420-430 East oP Street, New York 324 Dearborn Street, Chicago 


Galvanized Telegraph 


Lead Incased Cables Wi 
re 


John A. Roebling’s Sons Co., Trenton NJ. 


AGENCIES AND BRANCHES: NEW YORK CHICAGO CLEVELAND ATLANTA 
OAKLAND, Cal. LOS ANGELES PORTLAND, Ore. SEATTLE 


Noted For It’s Great Durability 


sase] SAMSON SPOT CORD 


, = S For Arc Lamp and Trolley Cord Bs 


“SIMPLEX” 


No. 3000 
List price $4 00- Disci ag 50%. The 
PER toad cut in Kloor Box made 


Try the “Srmpiex” o raga you'll 
always specify it. 


At all Jobbers, or of the manufactur- 
ers. 


It’ 
Samson Cordage Works, gosto 


Stanley ô Patterson 
23 MURRAY Sr. 27 WARREN Sr. 
New York, U.S. A. 


HICKEY CONTRACTING COMPANY 


GENERAL CONTRACT- 
ING and TRUCKING 
Underground Work a Specialty 
Contract Department, 13 and 21 Park Row, NEW YORK 


BELDEN TUBULAR 
BRAIDED COPPER 


Furnished round or ro'led flat as 
desired. In continuous lengths 
or cut to length with copper 
terminals. For carbon brush 
leads, etc. 


FIGURE WITH US 


BELDEN MFG. CO. 


194 Michigan St., Chicago 
(3) 


HIGH-GRADE 


Rubber-Covered 
Wires 


WIRE COMPANY a 
DETROIT, MICH. |f 


Somme. “0. K.” WEATHER-PROOF 
SLOW-BURNING WEATHER- 
PROOF, AND IDEAL WIRE 


x 
PRICES AND SAMPLES ON APPLICATIÖN 
E ede 


PHILLIPS INSULATED WIRE COMPANY 


Office and Factory, PAWTUCKET, R.I. 
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